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ARTIFICIAL INTELLIGENCE (AI) refers to a branch of computer
science that builds intelligent machines and algorithms capable of
performing tasks typically performed by humans.

MACHINE-LEARNING (ML) is a sub-field of AI that analyzes big data
and algorithms to replicate how humans learn from data and
gradually improve accuracy in predic�ng outcomes.

DEEP LEARNING (DL) refers to a sub-field of ML inspired by the
structure of a human brain that uses hierarchical mul�-layers
networking to perform analy�cal tasks without human interven�on.

RADIOMICS is an emerging field of quan�ta�ve imaging with various
applica�ons in clinical prac�ce and research, par�cularly oncology.
For oncological applica�ons, the technique provides a broad DL-
based non-invasive characteriza�on of the whole tumor, using a
panel of quan�fiable tumor metrics called the “radiomics”
signature, extracted from mul�modality medical images [e.g.,
ultrasonography (US), computed tomography (CT), magne�c
resonance imaging (MRI), and positron emission tomography (PET)].

PATHOMICS represents the wide variety of data captured from
pathological image analyses to generate quan�ta�ve features. This
data extrac�on is possible through digital pathology, which applies
computa�onal DL-based image analysis modeling to extract
informa�on in high-resolu�on anatomical �ssue sec�ons to obtain
quan�ta�ve data.

SURGICAL AI u�lizes AI technologies to improve the assessment
and training of surgeons through the analysis of surgical data
such as hand/instrument kinema�cs, surgical video, and pa�ent
outcomes.

AI TAXONOMY pillsArtificial Intelligence Applications  
in Urology

Giovanni E. Cacciamani, MD 
Inderbir S. Gill, MD   
Andrew J. Hung, MD
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HR=0.34, 95% CI: 0.25–0.47, P<0.0001

66% relative risk reduction 
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IMPORTANT SAFETY INFORMATION (CONT’D)
USE IN SPECIFIC POPULATIONS (CONT’D)
Hepatic Impairment: No adjustment to the starting dose is required in patients 
with mild or moderate hepatic impairment (Child-Pugh classi� cation A and B). 
There are no data in patients with severe hepatic impairment (Child-Pugh 
classi� cation C).
Renal Impairment: No dosage modi� cation is recommended in patients with 
mild renal impairment (CLcr 51-80 mL/min estimated by Cockcroft-Gault). In 
patients with moderate renal impairment (CLcr 31-50 mL/min), reduce the dose 
of LYNPARZA to 200 mg twice daily. There are no data in patients with severe 
renal impairment or end-stage renal disease (CLcr ≤30 mL/min).

You are encouraged to report negative side e� ects of prescription drugs to the FDA. 
Visit www.fda.gov/medwatch, or call 1-800-FDA-1088. 

Please see Brief Summary of Prescribing Information on the following pages.

BICR=blinded independent central review; BID=twice a day; CI=con� dence interval; CRPC=castration-
resistant prostate cancer; GnRH=gonadotropin-releasing hormone; HR=hazard ratio; HRR=homologous 
recombination repair; HRRm=homologous recombination repair gene–mutated; mCRPC=metastatic 
castration-resistant prostate cancer; NCCN=National Comprehensive Cancer Network; PARPi=poly 
(ADP-ribose) polymerase inhibitor; PCWG3=Prostate Cancer Working Group 3; RECIST=Response Evaluation 
Criteria in Solid Tumors; rPFS=radiological progression-free survival.

References: 1. LYNPARZA® (olaparib) [prescribing information]. Wilmington, DE: AstraZeneca 
Pharmaceuticals LP; 2021. 2. Zejula® (niraparib) [prescribing information]. Research Triangle 
Park, NC: GlaxoSmithKline; 2021. 3. Rubraca® (rucaparib) [prescribing information]. Boulder, 
CO: Clovis Oncology, Inc.; 2020. 4. Talzenna® (talazoparib) [prescribing information]. New York, 
NY: Pfizer Inc.; 2020. 5. de Bono J, Mateo J, Fizazi K, et al. Olaparib for metastatic castration-
resistant prostate cancer. N Engl J Med. 2020;382(22):2091-2102. 6. Teo MY, Rathkopf DE, Kantoff 
P. Treatment of advanced prostate cancer. Annu Rev Med. 2019;70:479-499. 7. Referenced with 
permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for 
Prostate Cancer V.2.2021. © National Comprehensive Cancer Network, Inc. 2021. All rights 
reserved. Accessed April 13, 2021. To view the most recent and complete version of the 
guideline, go online to NCCN.org.

LYNPARZA is a registered trademark of the AstraZeneca group of companies. ©2021 AstraZeneca. All rights reserved. US-52657 4/21

INDICATION
LYNPARZA is a poly (ADP-ribose) polymerase (PARP) inhibitor indicated for the 
treatment of adult patients with deleterious or suspected deleterious germline or 
somatic homologous recombination repair (HRR) gene-mutated metastatic 
castration-resistant prostate cancer (mCRPC) who have progressed following 
prior treatment with enzalutamide or abiraterone. Select patients for therapy 
based on an FDA-approved companion diagnostic for LYNPARZA.

IMPORTANT SAFETY INFORMATION 
CONTRAINDICATIONS
There are no contraindications for LYNPARZA.

WARNINGS AND PRECAUTIONS
Myelodysplastic Syndrome/Acute Myeloid Leukemia (MDS/AML): Occurred 
in approximately 1.5% of patients exposed to LYNPARZA monotherapy, and the 
majority of events had a fatal outcome. The median duration of therapy in 
patients who developed MDS/AML was 2 years (range: <6 months to >10 years). 
All of these patients had previous chemotherapy with platinum agents and/or 
other DNA-damaging agents, including radiotherapy.

Do not start LYNPARZA until patients have recovered from hematological toxicity 
caused by previous chemotherapy (≤Grade 1). Monitor complete blood count for 
cytopenia at baseline and monthly thereafter for clinically signi� cant changes 
during treatment. For prolonged hematological toxicities, interrupt LYNPARZA 
and monitor blood count weekly until recovery.

If the levels have not recovered to Grade 1 or less after 4 weeks, refer the patient 
to a hematologist for further investigations, including bone marrow analysis and 
blood sample for cytogenetics. Discontinue LYNPARZA if MDS/AML is con� rmed.
Pneumonitis: Occurred in 0.8% of patients exposed to LYNPARZA monotherapy, 
and some cases were fatal. If patients present with new or worsening respiratory 
symptoms such as dyspnea, cough, and fever, or a radiological abnormality 
occurs, interrupt LYNPARZA treatment and initiate prompt investigation. 
Discontinue LYNPARZA if pneumonitis is con� rmed and treat patient appropriately.
Embryo-Fetal Toxicity: Based on its mechanism of action and � ndings in 
animals, LYNPARZA can cause fetal harm. A pregnancy test is recommended for 
females of reproductive potential prior to initiating treatment.
Females
Advise females of reproductive potential of the potential risk to a fetus and to 
use e� ective contraception during treatment and for 6 months following the 
last dose. 
Males
Advise male patients with female partners of reproductive potential or who are
pregnant to use e� ective contraception during treatment and for 3 months 

following the last dose of LYNPARZA and to not donate sperm during this time.
Venous Thromboembolic Events: Including pulmonary embolism, occurred in 
7% of patients with metastatic castration-resistant prostate cancer who received 
LYNPARZA plus androgen deprivation therapy (ADT) compared to 3.1% of 
patients receiving enzalutamide or abiraterone plus ADT in the PROfound study. 
Patients receiving LYNPARZA and ADT had a 6% incidence of pulmonary 
embolism compared to 0.8% of patients treated with ADT plus either 
enzalutamide or abiraterone. Monitor patients for signs and symptoms of venous 
thrombosis and pulmonary embolism, and treat as medically appropriate, which 
may include long-term anticoagulation as clinically indicated.

ADVERSE REACTIONS—HRR Gene-mutated Metastatic Castration-
Resistant Prostate Cancer
Most common adverse reactions (Grades 1-4) in ≥10% of patients in clinical trials 
of LYNPARZA for PROfound were: anemia (46%), fatigue (including asthenia) 
(41%), nausea (41%), decreased appetite (30%), diarrhea (21%), vomiting (18%), 
thrombocytopenia (12%), cough (11%), and dyspnea (10%).
Most common laboratory abnormalities (Grades 1-4) in ≥25% of patients in 
clinical trials of LYNPARZA for PROfound were: decrease in hemoglobin (98%), 
decrease in lymphocytes (62%), decrease in leukocytes (53%), and decrease in 
absolute neutrophil count (34%).

DRUG INTERACTIONS
Anticancer Agents: Clinical studies of LYNPARZA with other myelosuppressive 
anticancer agents, including DNA-damaging agents, indicate a potentiation and 
prolongation of myelosuppressive toxicity. 
CYP3A Inhibitors: Avoid coadministration of strong or moderate CYP3A 
inhibitors when using LYNPARZA. If a strong or moderate CYP3A inhibitor must 
be coadministered, reduce the dose of LYNPARZA. Advise patients to avoid 
grapefruit, grapefruit juice, Seville oranges, and Seville orange juice during 
LYNPARZA treatment.
CYP3A Inducers: Avoid coadministration of strong or moderate CYP3A inducers 
when using LYNPARZA.

USE IN SPECIFIC POPULATIONS
Lactation: No data are available regarding the presence of olaparib in human 
milk, its e� ects on the breastfed infant or on milk production. Because of the 
potential for serious adverse reactions in the breastfed infant, advise a lactating 
woman not to breastfeed during treatment with LYNPARZA and for 1 month after 
receiving the � nal dose.
Pediatric Use: The safety and e�  cacy of LYNPARZA have not been established in 
pediatric patients.

the treatment paradigm following progression
on enzalutamide or abiraterone1,6

Among men with BRCA1/2- or ATM-mutated mCRPC following progression on enzalutamide or abiraterone

LYNPARZA more than doubled median rPFS vs retreatment
with enzalutamide or abiraterone1

*Based on an FDA-approved companion diagnostic for LYNPARZA.1 Not an actual patient.

With the ONLY PARPi approved
with phase 3 data for men 
with HRR gene mutations* in
metastatic castration-resistant 
prostate cancer1-5

EXPLORE THE DATA,
including secondary 
endpoints, and testing 
recommendations at 
LYNPARZAprchcp.com

†Category 1: Based upon high-level evidence, there is uniform NCCN consensus that the intervention is appropriate. 
‡Category 2B: Based upon lower-level evidence, there is NCCN consensus that the intervention is appropriate.
 NCCN makes no warranties of any kind whatsoever regarding their content, use or application and disclaims any responsibility for their application or use in any way.

Olaparib (LYNPARZA) is the only PARPi included in the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) as a Category 1† recommended option for 
men with HRRm mCRPC adenocarcinoma who have progressed on prior treatment with enzalutamide and/or abiraterone, regardless of prior docetaxel therapy.7
All systemic therapies following prior docetaxel and prior enzalutamide and/or abiraterone are Category 2B‡ if visceral metastases are present, including olaparib.7

•  rPFS in Cohort A was determined by 
BICR using RECIST version 1.1 and 
PCWG3 (bone) criteria

•  Consistent results were observed in 
exploratory analyses of rPFS:
-  For patients who received or did 

not receive prior taxane therapy
-  For those with germline BRCA

mutations identified using the 
Myriad BRACAnalysis CDx assay 
compared with those with BRCA
mutations identified using the 
Foundation Medicine F1CDx assay

TRIAL DESIGN1,5

* HRR gene mutations (BRCA1, BRCA2, ATM, BARD1, BRIP1, CDK12, CHEK1, CHEK2, FANCL, PALB2, PPP2R2A, RAD51B, RAD51C, RAD51D, and/or RAD54L) were identi� ed by tissue-based testing 
using the Foundation Medicine FoundationOne® clinical trial HRR assay performed at a central laboratory. No patients were enrolled who had mutations in 2 of the 15 prespeci� ed HRR 
genes: FANCL and RAD51C. 

†Patients with co-mutations (BRCA1, BRCA2, or ATM plus a Cohort B gene) were assigned to Cohort A.
‡All patients received a GnRH analog or had prior bilateral orchiectomy.
§BARD1, BRIP1, CDK12, CHEK1, CHEK2, FANCL, PALB2, PPP2R2A, RAD51B, RAD51C, RAD51D, or RAD54L.
  Although patients with PPP2R2A gene mutations were enrolled in the trial, LYNPARZA is not indicated for the treatment of patients with this gene mutation due to 
unfavorable risk-bene� t ratio.

•  The PROfound trial was a prospective, multicenter, randomized, open-label, phase 3 trial of LYNPARZA in patients with HRRm mCRPC
•  Key eligibility criteria: Metastatic castration-resistant prostate cancer; progression on prior enzalutamide or abiraterone treatment for metastatic 

prostate cancer and/or CRPC; a tumor mutation in at least 1 of 15 genes* involved in the HRR pathway
•  Patients were divided by mutation: BRCA1/2 or ATM gene mutation (Cohort A [n=245]†‡) and other HRR gene mutations (Cohort B 

[n=142]‡§), and randomization was stratified by prior receipt of taxane chemotherapy and presence of measurable disease by RECIST 1.1
•  Each cohort was randomized 2:1 to receive LYNPARZA (tablets, 300 mg per dose, twice daily) or an active comparator (retreatment with 

investigator’s choice of enzalutamide or abiraterone)

PRIMARY ENDPOINT: RADIOLOGICAL PROGRESSION-FREE SURVIVAL (rPFS)1,5
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The PROfound study included additional 
secondary endpoints not present here.

From The New England Journal of Medicine, de Bono J, Mateo J, Fizazi K, et al. Olaparib for metastatic castration-resistant prostate cancer. N Engl J Med. 
2020;382(22):2091-2102. Copyright © 2020 Massachusetts Medical Society. Reprinted with permission from Massachusetts Medical Society.

PROfound: A PHASE 3 trial of a PARPi in mCRPC1,5

US-52657_US-51735 Lynparza PR AUA News.indd   1 6/17/21   3:58 PM
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IMPORTANT SAFETY INFORMATION (CONT’D)
USE IN SPECIFIC POPULATIONS (CONT’D)
Hepatic Impairment: No adjustment to the starting dose is required in patients 
with mild or moderate hepatic impairment (Child-Pugh classi� cation A and B). 
There are no data in patients with severe hepatic impairment (Child-Pugh 
classi� cation C).
Renal Impairment: No dosage modi� cation is recommended in patients with 
mild renal impairment (CLcr 51-80 mL/min estimated by Cockcroft-Gault). In 
patients with moderate renal impairment (CLcr 31-50 mL/min), reduce the dose 
of LYNPARZA to 200 mg twice daily. There are no data in patients with severe 
renal impairment or end-stage renal disease (CLcr ≤30 mL/min).

You are encouraged to report negative side e� ects of prescription drugs to the FDA. 
Visit www.fda.gov/medwatch, or call 1-800-FDA-1088. 

Please see Brief Summary of Prescribing Information on the following pages.

BICR=blinded independent central review; BID=twice a day; CI=con� dence interval; CRPC=castration-
resistant prostate cancer; GnRH=gonadotropin-releasing hormone; HR=hazard ratio; HRR=homologous 
recombination repair; HRRm=homologous recombination repair gene–mutated; mCRPC=metastatic 
castration-resistant prostate cancer; NCCN=National Comprehensive Cancer Network; PARPi=poly 
(ADP-ribose) polymerase inhibitor; PCWG3=Prostate Cancer Working Group 3; RECIST=Response Evaluation 
Criteria in Solid Tumors; rPFS=radiological progression-free survival.

References: 1. LYNPARZA® (olaparib) [prescribing information]. Wilmington, DE: AstraZeneca 
Pharmaceuticals LP; 2021. 2. Zejula® (niraparib) [prescribing information]. Research Triangle 
Park, NC: GlaxoSmithKline; 2021. 3. Rubraca® (rucaparib) [prescribing information]. Boulder, 
CO: Clovis Oncology, Inc.; 2020. 4. Talzenna® (talazoparib) [prescribing information]. New York, 
NY: Pfizer Inc.; 2020. 5. de Bono J, Mateo J, Fizazi K, et al. Olaparib for metastatic castration-
resistant prostate cancer. N Engl J Med. 2020;382(22):2091-2102. 6. Teo MY, Rathkopf DE, Kantoff 
P. Treatment of advanced prostate cancer. Annu Rev Med. 2019;70:479-499. 7. Referenced with 
permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for 
Prostate Cancer V.2.2021. © National Comprehensive Cancer Network, Inc. 2021. All rights 
reserved. Accessed April 13, 2021. To view the most recent and complete version of the 
guideline, go online to NCCN.org.
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INDICATION
LYNPARZA is a poly (ADP-ribose) polymerase (PARP) inhibitor indicated for the 
treatment of adult patients with deleterious or suspected deleterious germline or 
somatic homologous recombination repair (HRR) gene-mutated metastatic 
castration-resistant prostate cancer (mCRPC) who have progressed following 
prior treatment with enzalutamide or abiraterone. Select patients for therapy 
based on an FDA-approved companion diagnostic for LYNPARZA.

IMPORTANT SAFETY INFORMATION 
CONTRAINDICATIONS
There are no contraindications for LYNPARZA.

WARNINGS AND PRECAUTIONS
Myelodysplastic Syndrome/Acute Myeloid Leukemia (MDS/AML): Occurred 
in approximately 1.5% of patients exposed to LYNPARZA monotherapy, and the 
majority of events had a fatal outcome. The median duration of therapy in 
patients who developed MDS/AML was 2 years (range: <6 months to >10 years). 
All of these patients had previous chemotherapy with platinum agents and/or 
other DNA-damaging agents, including radiotherapy.

Do not start LYNPARZA until patients have recovered from hematological toxicity 
caused by previous chemotherapy (≤Grade 1). Monitor complete blood count for 
cytopenia at baseline and monthly thereafter for clinically signi� cant changes 
during treatment. For prolonged hematological toxicities, interrupt LYNPARZA 
and monitor blood count weekly until recovery.

If the levels have not recovered to Grade 1 or less after 4 weeks, refer the patient 
to a hematologist for further investigations, including bone marrow analysis and 
blood sample for cytogenetics. Discontinue LYNPARZA if MDS/AML is con� rmed.
Pneumonitis: Occurred in 0.8% of patients exposed to LYNPARZA monotherapy, 
and some cases were fatal. If patients present with new or worsening respiratory 
symptoms such as dyspnea, cough, and fever, or a radiological abnormality 
occurs, interrupt LYNPARZA treatment and initiate prompt investigation. 
Discontinue LYNPARZA if pneumonitis is con� rmed and treat patient appropriately.
Embryo-Fetal Toxicity: Based on its mechanism of action and � ndings in 
animals, LYNPARZA can cause fetal harm. A pregnancy test is recommended for 
females of reproductive potential prior to initiating treatment.
Females
Advise females of reproductive potential of the potential risk to a fetus and to 
use e� ective contraception during treatment and for 6 months following the 
last dose. 
Males
Advise male patients with female partners of reproductive potential or who are
pregnant to use e� ective contraception during treatment and for 3 months 

following the last dose of LYNPARZA and to not donate sperm during this time.
Venous Thromboembolic Events: Including pulmonary embolism, occurred in 
7% of patients with metastatic castration-resistant prostate cancer who received 
LYNPARZA plus androgen deprivation therapy (ADT) compared to 3.1% of 
patients receiving enzalutamide or abiraterone plus ADT in the PROfound study. 
Patients receiving LYNPARZA and ADT had a 6% incidence of pulmonary 
embolism compared to 0.8% of patients treated with ADT plus either 
enzalutamide or abiraterone. Monitor patients for signs and symptoms of venous 
thrombosis and pulmonary embolism, and treat as medically appropriate, which 
may include long-term anticoagulation as clinically indicated.

ADVERSE REACTIONS—HRR Gene-mutated Metastatic Castration-
Resistant Prostate Cancer
Most common adverse reactions (Grades 1-4) in ≥10% of patients in clinical trials 
of LYNPARZA for PROfound were: anemia (46%), fatigue (including asthenia) 
(41%), nausea (41%), decreased appetite (30%), diarrhea (21%), vomiting (18%), 
thrombocytopenia (12%), cough (11%), and dyspnea (10%).
Most common laboratory abnormalities (Grades 1-4) in ≥25% of patients in 
clinical trials of LYNPARZA for PROfound were: decrease in hemoglobin (98%), 
decrease in lymphocytes (62%), decrease in leukocytes (53%), and decrease in 
absolute neutrophil count (34%).

DRUG INTERACTIONS
Anticancer Agents: Clinical studies of LYNPARZA with other myelosuppressive 
anticancer agents, including DNA-damaging agents, indicate a potentiation and 
prolongation of myelosuppressive toxicity. 
CYP3A Inhibitors: Avoid coadministration of strong or moderate CYP3A 
inhibitors when using LYNPARZA. If a strong or moderate CYP3A inhibitor must 
be coadministered, reduce the dose of LYNPARZA. Advise patients to avoid 
grapefruit, grapefruit juice, Seville oranges, and Seville orange juice during 
LYNPARZA treatment.
CYP3A Inducers: Avoid coadministration of strong or moderate CYP3A inducers 
when using LYNPARZA.

USE IN SPECIFIC POPULATIONS
Lactation: No data are available regarding the presence of olaparib in human 
milk, its e� ects on the breastfed infant or on milk production. Because of the 
potential for serious adverse reactions in the breastfed infant, advise a lactating 
woman not to breastfeed during treatment with LYNPARZA and for 1 month after 
receiving the � nal dose.
Pediatric Use: The safety and e�  cacy of LYNPARZA have not been established in 
pediatric patients.

the treatment paradigm following progression
on enzalutamide or abiraterone1,6

Among men with BRCA1/2- or ATM-mutated mCRPC following progression on enzalutamide or abiraterone

LYNPARZA more than doubled median rPFS vs retreatment
with enzalutamide or abiraterone1

*Based on an FDA-approved companion diagnostic for LYNPARZA.1 Not an actual patient.

With the ONLY PARPi approved
with phase 3 data for men 
with HRR gene mutations* in
metastatic castration-resistant 
prostate cancer1-5

EXPLORE THE DATA,
including secondary 
endpoints, and testing 
recommendations at 
LYNPARZAprchcp.com

†Category 1: Based upon high-level evidence, there is uniform NCCN consensus that the intervention is appropriate. 
‡Category 2B: Based upon lower-level evidence, there is NCCN consensus that the intervention is appropriate.
 NCCN makes no warranties of any kind whatsoever regarding their content, use or application and disclaims any responsibility for their application or use in any way.

Olaparib (LYNPARZA) is the only PARPi included in the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) as a Category 1† recommended option for 
men with HRRm mCRPC adenocarcinoma who have progressed on prior treatment with enzalutamide and/or abiraterone, regardless of prior docetaxel therapy.7
All systemic therapies following prior docetaxel and prior enzalutamide and/or abiraterone are Category 2B‡ if visceral metastases are present, including olaparib.7

•  rPFS in Cohort A was determined by 
BICR using RECIST version 1.1 and 
PCWG3 (bone) criteria

•  Consistent results were observed in 
exploratory analyses of rPFS:
-  For patients who received or did 

not receive prior taxane therapy
-  For those with germline BRCA

mutations identified using the 
Myriad BRACAnalysis CDx assay 
compared with those with BRCA
mutations identified using the 
Foundation Medicine F1CDx assay

TRIAL DESIGN1,5

* HRR gene mutations (BRCA1, BRCA2, ATM, BARD1, BRIP1, CDK12, CHEK1, CHEK2, FANCL, PALB2, PPP2R2A, RAD51B, RAD51C, RAD51D, and/or RAD54L) were identi� ed by tissue-based testing 
using the Foundation Medicine FoundationOne® clinical trial HRR assay performed at a central laboratory. No patients were enrolled who had mutations in 2 of the 15 prespeci� ed HRR 
genes: FANCL and RAD51C. 

†Patients with co-mutations (BRCA1, BRCA2, or ATM plus a Cohort B gene) were assigned to Cohort A.
‡All patients received a GnRH analog or had prior bilateral orchiectomy.
§BARD1, BRIP1, CDK12, CHEK1, CHEK2, FANCL, PALB2, PPP2R2A, RAD51B, RAD51C, RAD51D, or RAD54L.
  Although patients with PPP2R2A gene mutations were enrolled in the trial, LYNPARZA is not indicated for the treatment of patients with this gene mutation due to 
unfavorable risk-bene� t ratio.

•  The PROfound trial was a prospective, multicenter, randomized, open-label, phase 3 trial of LYNPARZA in patients with HRRm mCRPC
•  Key eligibility criteria: Metastatic castration-resistant prostate cancer; progression on prior enzalutamide or abiraterone treatment for metastatic 

prostate cancer and/or CRPC; a tumor mutation in at least 1 of 15 genes* involved in the HRR pathway
•  Patients were divided by mutation: BRCA1/2 or ATM gene mutation (Cohort A [n=245]†‡) and other HRR gene mutations (Cohort B 

[n=142]‡§), and randomization was stratified by prior receipt of taxane chemotherapy and presence of measurable disease by RECIST 1.1
•  Each cohort was randomized 2:1 to receive LYNPARZA (tablets, 300 mg per dose, twice daily) or an active comparator (retreatment with 

investigator’s choice of enzalutamide or abiraterone)

PRIMARY ENDPOINT: RADIOLOGICAL PROGRESSION-FREE SURVIVAL (rPFS)1,5
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The PROfound study included additional 
secondary endpoints not present here.

From The New England Journal of Medicine, de Bono J, Mateo J, Fizazi K, et al. Olaparib for metastatic castration-resistant prostate cancer. N Engl J Med. 
2020;382(22):2091-2102. Copyright © 2020 Massachusetts Medical Society. Reprinted with permission from Massachusetts Medical Society.

PROfound: A PHASE 3 trial of a PARPi in mCRPC1,5
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LYNPARZA® (olaparib) tablets, for oral use
Initial U.S. Approval: 2014 
Brief Summary of Prescribing Information. For complete prescribing information 
consult official package insert.

INDICATIONS AND USAGE 
HRR Gene-mutated Metastatic Castration-Resistant Prostate Cancer
Lynparza is indicated for the treatment of adult patients with deleterious or suspected 
deleterious germline or somatic homologous recombination repair (HRR) gene-mutated 
metastatic castration-resistant prostate cancer (mCRPC) who have progressed 
following prior treatment with enzalutamide or abiraterone. Select patients for therapy 
based on an FDA-approved companion diagnostic for Lynparza [see Dosage and 
Administration (2.1) in the full Prescribing Information].

DOSAGE AND ADMINISTRATION
Patient Selection
Information on FDA-approved tests for the detection of genetic mutations is available  
at http://www.fda.gov/companiondiagnostics.
Select patients for treatment with Lynparza based on the presence of deleterious or 
suspected deleterious HRR gene mutations, including BRCA mutations, or genomic 
instability based on the indication, biomarker, and sample type (Table 1).
Table 1 Biomarker Testing for Patient Selection*

Indication Biomarker Sample type
Tumor Blood Plasma

(ctDNA)

Germline or somatic  
HRR gene-mutated 
metastatic  
castration-resistant  
prostate cancer

ATMm, BRCA1m, BRCA2m, BARD1m, 
BRIP1m, CDK12m, CHEK1m, CHEK2m, 

FANCLm, PALB2m, RAD51Bm, 
RAD51Cm, RAD51Dm, RAD54Lm

X

gBRCA1m, gBRCA2m X
ATMm, BRCA1m, BRCA2m X

* Where testing fails or tissue sample is unavailable/insufficient, or when germline testing is 
negative, consider using an alternative test, if available.

Recommended Dosage
The recommended dosage of Lynparza is 300 mg taken orally twice daily, with or 
without food.
If a patient misses a dose of Lynparza, instruct patient to take their next dose at 
its scheduled time. Instruct patients to swallow tablets whole. Do not chew, crush, 
dissolve, or divide tablet.
HRR Gene-mutated Metastatic Castration-Resistant Prostate Cancer
Continue treatment until disease progression or unacceptable toxicity for:

• HRR gene-mutated metastatic castration-resistant prostate cancer
Patients receiving Lynparza for mCRPC should also receive a gonadotropin-releasing 
hormone (GnRH) analog concurrently or should have had bilateral orchiectomy.
Dosage Modifications for Adverse Reactions 
To manage adverse reactions, consider interruption of treatment or dose reduction. 
The recommended dose reduction is 250 mg taken twice daily.
If a further dose reduction is required, then reduce to 200 mg taken twice daily.  
Dosage Modifications for Concomitant Use with Strong or Moderate CYP3A 
Inhibitors
Avoid concomitant use of strong or moderate CYP3A inhibitors with Lynparza.
If concomitant use cannot be avoided, reduce Lynparza dosage to:

•  100 mg twice daily when used concomitantly with a strong CYP3A inhibitor.
•  150 mg twice daily when used concomitantly with a moderate CYP3A inhibitor.

After the inhibitor has been discontinued for 3 to 5 elimination half-lives, resume the 
Lynparza dose taken prior to initiating the CYP3A inhibitor [see Drug Interactions (7.2) 
and Clinical Pharmacology (12.3) in the full Prescribing Information].
Dosage Modifications for Renal Impairment
Moderate Renal Impairment
In patients with moderate renal impairment (CLcr 31-50 mL/min), reduce the Lynparza 
dosage to 200 mg orally twice daily [see Use in Specific Populations (8.6) and Clinical 
Pharmacology (12.3) in the full Prescribing Information].

CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Myelodysplastic Syndrome/Acute Myeloid Leukemia
Myelodysplastic syndrome (MDS)/Acute Myeloid Leukemia (AML) has occurred in 
patients treated with Lynparza and some cases were fatal.
In clinical studies enrolling 2901 patients with various cancers who received Lynparza 
as a single agent [see Adverse Reactions (6.1) in the full Prescribing Information], the 
cumulative incidence of MDS/AML was approximately 1.5% (43/2901). Of these, 51% 
(22/43) had a fatal outcome. The median duration of therapy with Lynparza in patients 
who developed MDS/AML was 2 years (range: < 6 months to > 10 years). All of these 
patients had received previous chemotherapy with platinum agents and/or other DNA 
damaging agents including radiotherapy.
Do not start Lynparza until patients have recovered from hematological toxicity caused 
by previous chemotherapy (≤ Grade 1). Monitor complete blood count for cytopenia 
at baseline and monthly thereafter for clinically significant changes during treatment. 
For prolonged hematological toxicities, interrupt Lynparza and monitor blood counts 
weekly until recovery. If the levels have not recovered to Grade 1 or less after 4 weeks, 
refer the patient to a hematologist for further investigations, including bone marrow 
analysis and blood sample for cytogenetics. If MDS/AML is confirmed, discontinue 
Lynparza.
Pneumonitis
In clinical studies enrolling 2901 patients with various cancers who received Lynparza 
as a single agent [see Adverse Reactions (6.1) in the full Prescribing Information], 
the incidence of pneumonitis, including fatal cases, was 0.8% (24/2901). If patients 
present with new or worsening respiratory symptoms such as dyspnea, cough and 
fever, or a radiological abnormality occurs, interrupt Lynparza treatment and promptly 
assess the source of the symptoms. If pneumonitis is confirmed, discontinue Lynparza 
treatment and treat the patient appropriately.
Embryo-Fetal Toxicity
Lynparza can cause fetal harm when administered to a pregnant woman based on 
its mechanism of action and findings in animals. In an animal reproduction study, 
administration of olaparib to pregnant rats during the period of organogenesis caused 
teratogenicity and embryo-fetal toxicity at exposures below those in patients receiving 
the recommended human dose of 300 mg twice daily. Apprise pregnant women of 
the potential hazard to a fetus and the potential risk for loss of the pregnancy. Advise 
females of reproductive potential to use effective contraception during treatment and 
for 6 months following the last dose of Lynparza. Based on findings from genetic 
toxicity and animal reproduction studies, advise male patients with female partners 
of reproductive potential or who are pregnant to use effective contraception during 
treatment and for 3 months following the last dose of Lynparza [see Use in Specific 
Populations (8.1, 8.3) in the full Prescribing Information].

Venous Thromboembolic Events
Venous thromboembolic events, including pulmonary embolism, occurred in 7% of 
patients with metastatic castration resistant prostate cancer who received Lynparza plus 
androgen deprivation therapy (ADT) compared to 3.1% of patients receiving enzalutamide 
or abiraterone plus ADT in the PROfound study. Patients receiving Lynparza and ADT had 
a 6% incidence of pulmonary embolism compared to 0.8% of patients treated with ADT 
plus either enzalutamide or abiraterone. Monitor patients for signs and symptoms of 
venous thrombosis and pulmonary embolism and treat as medically appropriate, which 
may include long-term anticoagulation as clinically indicated.

ADVERSE REACTIONS
The following adverse reactions are discussed elsewhere in the labeling:
•  Myelodysplastic Syndrome/Acute Myeloid Leukemia [see Warnings and 

Precautions (5.1) in the full Prescribing Information]
•  Pneumonitis [see Warnings and Precautions (5.2) in the full Prescribing Information]
•  Venous Thromboembolic Events [see Warnings and Precautions (5.4) in the full 

Prescribing Information]
Clinical Trial Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction 
rates observed in the clinical trials of a drug cannot be directly compared to rates in 
the clinical trials of another drug and may not reflect the rates observed in practice.
The data described in the WARNINGS AND PRECAUTIONS reflect exposure to  
Lynparza as a single agent in 2901 patients; 2135 patients with exposure to 300 mg 
twice daily tablet dose including five controlled, randomized, trials (SOLO-1, SOLO-2, 
OlympiAD, POLO, and PROfound) and to 400 mg twice daily capsule dose in  
766 patients in other trials that were pooled to conduct safety analyses. In these trials, 
56% of patients were exposed for 6 months or longer and 28% were exposed for 
greater than one year in the Lynparza group.
In this pooled safety population, the most common adverse reactions in ≥10% of 
patients were nausea (60%), fatigue (55%), anemia (36%), vomiting (32%), diarrhea 
(24%), decreased appetite (22%), headache (16%), dysgeusia (15%), cough (15%), 
neutropenia (14%), dyspnea (14%), dizziness (12%), dyspepsia (12%), leukopenia 
(11%), and thrombocytopenia (10%).
HRR Gene-mutated Metastatic Castration-Resistant Prostate Cancer
PROfound
The safety of Lynparza as monotherapy was evaluated in patients with mCRPC and 
HRR gene mutations who have progressed following prior treatment with enzalutamide 
or abiraterone in PROfound [see Clinical Studies (14.7) in the full Prescribing 
Information]. This study was a randomized, open-label, multi-center study in which 
386 patients received either Lynparza tablets 300 mg orally twice daily (n=256) or 
investigator’s choice of enzalutamide or abiraterone acetate (n=130) until disease 
progression or unacceptable toxicity. Among patients receiving Lynparza, 62% were 
exposed for 6 months or longer and 20% were exposed for greater than one year.
Fatal adverse reactions occurred in 4% of patients treated with Lynparza. These 
included pneumonia (1.2%), cardiopulmonary failure (0.4%), aspiration pneumonia 
(0.4%), intestinal diverticulum (0.4%), septic shock (0.4%), Budd-Chiari Syndrome 
(0.4%), sudden death (0.4%), and acute cardiac failure (0.4%).
Serious adverse reactions occurred in 36% of patients receiving Lynparza. The most 
frequent serious adverse reactions (≥2%) were anemia (9%), pneumonia (4%), 
pulmonary embolism (2%), fatigue/asthenia (2%), and urinary tract infection (2%).
Dose interruptions due to an adverse reaction of any grade occurred in 45% of patients 
receiving Lynparza; dose reductions due to an adverse reaction occurred in 22% of 
Lynparza patients. The most frequent adverse reactions leading to dose interruption 
of Lynparza were anemia (25%) and thrombocytopenia (6%) and the most frequent 
adverse reaction leading to reduction of Lynparza was anemia (16%). Discontinuation 
due to adverse reactions occurred in 18% of Lynparza. The adverse reaction that most 
frequently led to discontinuation of Lynparza was anemia (7%).
Tables 16 and 17 summarize the adverse reactions and laboratory abnormalities, 
respectively, in patients in PROfound.
Table 16  Adverse Reactions* Reported in ≥10% of Patients in PROfound

Adverse Reactions Lynparza tablets
n=256

Enzalutamide  
or abiraterone 

n=130
Grades 1-4

(%)
Grades 3-4

(%)
Grades 1-4

(%)
Grades 3-4

(%)
Blood and lymphatic disorders

Anemia† 46 21 15 5
Thrombocytopenia‡ 12 4 3 0

Gastrointestinal disorders
Nausea 41 1 19 0
Diarrhea 21 1 7 0
Vomiting 18 2 12 1

General disorders and  
administration site conditions

Fatigue (including asthenia) 41 3 32 5
Metabolism and nutrition disorders

Decreased appetite 30 1 18 1
Respiratory, thoracic, and mediastinal disorders

Cough 11 0 2 0
Dyspnea 10 2 3 0

* Graded according to the National Cancer Institute Common Terminology Criteria for Adverse 
Events (NCI CTCAE), version 4.03

†  Includes anemia and hemoglobin decreased
‡  Includes platelet count decreased and thrombocytopenia

In addition, adverse reactions of clinical relevance in PROfound that occurred in <10% 
of patients receiving Lynparza were neutropenia (9%), venous thromboembolic events 
(7%), dizziness (7%), dysgeusia (7%), dyspepsia (7%), headache (6%), pneumonia 
(5%), stomatitis (5%), rash (4%), blood creatinine increase (4%), pneumonitis (2%), 
upper abdominal pain (2%), and hypersensitivity (1%).
Table 17  Laboratory Abnormalities Reported in ≥25% of Patients in PROfound

Laboratory 
Parameter*

Lynparza tablets
n†= 256

Enzalutamide or 
abiraterone 

n†=130
Grades 1-4
n= 247 (%)

Grades 3-4
n=247 (%)

Grades 1-4
n=124 (%)

Grades 3-4
n=124 (%)

Decrease in hemoglobin 242 (98) 33 (13) 91 (73) 5 (4)
Decrease in lymphocytes 154 (62) 57 (23) 42 (34) 16 (13)
Decrease in leukocytes 130 (53) 9 (4) 26 (21) 0
Decrease in absolute neutrophil 
count

83 (34) 8 (3) 11 (9) 0

* Patients were allowed to enter clinical studies with laboratory values of CTCAE Grade 1.
†  This number represents the safety population. The derived values in the table are based on the 

total number of evaluable patients for each laboratory parameter.

Postmarketing Experience
The following adverse reactions have been identified during post approval use of 
Lynparza. Because these reactions are reported voluntarily from a population of 

uncertain size, it is not always possible to reliably estimate their frequency or establish 
a causal relationship to drug exposure.
Immune System Disorders: Hypersensitivity including angioedema.
Skin and subcutaneous tissue disorders: Erythema nodosum, rash, dermatitis.

DRUG INTERACTIONS
Use with Anticancer Agents
Clinical studies of Lynparza with other myelosuppressive anticancer agents, including 
DNA damaging agents, indicate a potentiation and prolongation of myelosuppressive 
toxicity.
Effect of Other Drugs on Lynparza
Strong and Moderate CYP3A Inhibitors
Coadministration of CYP3A inhibitors can increase olaparib concentrations, which 
may increase the risk for adverse reactions [see Clinical Pharmacology (12.3) in the 
full Prescribing Information]. Avoid coadministration of strong or moderate CYP3A 
inhibitors. If the strong or moderate inhibitor must be coadministered, reduce the dose 
of Lynparza [see Dosage and Administration (2.4) in the full Prescribing Information]. 
Strong and Moderate CYP3A Inducers
Concomitant use with a strong or moderate CYP3A inducer decreased olaparib exposure,  
which may reduce Lynparza efficacy [see Clinical Pharmacology (12.3) in the  
full Prescribing Information]. Avoid coadministration of strong or moderate CYP3A  
inducers.

USE IN SPECIFIC POPULATIONS
Pregnancy 
Risk Summary 
Based on findings in animals and its mechanism of action [see Clinical Pharmacology 
(12.1) in the full Prescribing Information], Lynparza can cause fetal harm when 
administered to a pregnant woman. There are no available data on Lynparza use in 
pregnant women to inform the drug-associated risk. In an animal reproduction study, 
the administration of olaparib to pregnant rats during the period of organogenesis 
caused teratogenicity and embryo-fetal toxicity at exposures below those in patients 
receiving the recommended human dose of 300 mg twice daily (see Data). Apprise 
pregnant women of the potential hazard to the fetus and the potential risk for loss of 
the pregnancy.
The estimated background risk of major birth defects and miscarriage for the indicated 
population is unknown. The estimated background risk in the U.S. general population 
of major birth defects is 2-4%; and the risk for spontaneous abortion is approximately 
15-20% in clinically recognized pregnancies.
Data
Animal Data
In a fertility and early embryonic development study in female rats, olaparib was 
administered orally for 14 days before mating through to Day 6 of pregnancy, which 
resulted in increased post-implantation loss at a dose level of 15 mg/kg/day (with 
maternal systemic exposures approximately 7% of the human exposure (AUC0-24h) at 
the recommended dose).
In an embryo-fetal development study, pregnant rats received oral doses of 0.05 and  
0.5 mg/kg/day olaparib during the period of organogenesis. A dose of 0.5 mg/kg/day 
(with maternal systemic exposures approximately 0.18% of human exposure (AUC0-24h) 
at the recommended dose) caused embryo-fetal toxicities including increased post-
implantation loss and major malformations of the eyes (anophthalmia, microphthalmia), 
vertebrae/ribs (extra rib or ossification center; fused or absent neural arches, ribs, and 
sternebrae), skull (fused exoccipital), and diaphragm (hernia). Additional abnormalities 
or variants included incomplete or absent ossification (vertebrae/sternebrae, ribs, 
limbs) and other findings in the vertebrae/sternebrae, pelvic girdle, lung, thymus, liver, 
ureter, and umbilical artery. Some findings noted above in the eyes, ribs, and ureter 
were observed at a dose of 0.05 mg/kg/day olaparib at lower incidence.
Lactation
Risk Summary
No data are available regarding the presence of olaparib in human milk, or on its effects 
on the breastfed infant or on milk production. Because of the potential for serious 
adverse reactions in the breastfed infants from Lynparza, advise a lactating woman 
not to breastfeed during treatment with Lynparza and for one month after receiving 
the last dose.
Females and Males of Reproductive Potential
Pregnancy Testing
Recommend pregnancy testing for females of reproductive potential prior to initiating 
treatment with Lynparza.
Contraception
Females
Lynparza can cause fetal harm when administered to a pregnant woman [see Use 
in Specific Populations (8.1) in the full Prescribing Information]. Advise females of 
reproductive potential to use effective contraception during treatment with Lynparza 
and for at least 6 months following the last dose.  
Males
Based on findings in genetic toxicity and animal reproduction studies, advise male 
patients with female partners of reproductive potential or who are pregnant to use 
effective contraception during treatment and for 3 months following the last dose 
of Lynparza. Advise male patients not to donate sperm during therapy and for  
3 months following the last dose of Lynparza [see Use in Specific Populations (8.1)  
and Nonclinical Toxicology (13.1) in the full Prescribing Information].   
Pediatric Use
Safety and effectiveness of Lynparza have not been established in pediatric patients.
Geriatric Use
Of the 2351 patients with advanced solid tumors who received Lynparza tablets 300 mg 
orally twice daily as monotherapy, 596 (25%) patients were aged ≥65 years, and this 
included 137 (6%) patients who were aged ≥75 years. Seven (0.3%) patients were 
aged ≥85 years.
Of the 535 patients with advanced solid tumors who received Lynparza tablets 300 mg 
orally twice daily in combination with bevacizumab, 204 (38%) patients were aged  
≥65 years, and this included 31 (6%) patients who were aged ≥75 years.
No overall differences in the safety or effectiveness of Lynparza were observed between 
these patients and younger patients.
Renal Impairment
No dosage modification is recommended in patients with mild renal impairment  
(CLcr 51 to 80 mL/min estimated by Cockcroft-Gault). Reduce Lynparza dosage to  
200 mg twice daily in patients with moderate renal impairment (CLcr 31 to 50 mL/min) 
[see Dosage and Administration (2.5) in the full Prescribing Information]. There are 
no data in patients with severe renal impairment or end-stage disease (CLcr ≤30 mL/min) 
[see Clinical Pharmacology (12.3) in the full Prescribing Information]. 

Hepatic Impairment
No adjustment to the starting dose is required in patients with mild or moderate hepatic 
impairment (Child-Pugh classification A and B). There are no data in patients with 
severe hepatic impairment (Child-Pugh classification C) [see Clinical Pharmacology 
(12.3) in the full Prescribing Information].

Distributed by: AstraZeneca Pharmaceuticals LP, Wilmington, DE 19850
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In 2005, investigators in the 
United Kingdom embarked upon 
perhaps one of the most ambi-
tious randomized controlled trials 
(RCTs) ever proposed for uro-
logical disease, the Percutaneous 
vesicoamniotic shunting versus 
conservative management for fe-
tal Lower Urinary Tract Obstruc-
tion (PLUTO) trial.1 PLUTO ran-
domized pregnant women with 
singleton fetuses exhibiting signs of 
lower urinary tract obstruction to 
intervention versus observational 
management. In 2010, 5 years after 
study design inception, the study 
was terminated early owing to poor 
accrual with approximately 20% of 
anticipated participants enrolled. 
At the time of study publication in 
2013, nearly a decade had passed 
since the initial trial design was 
proposed and the trial’s namesake 
was no longer considered a planet.2 

The PLUTO trial highlights the 
limitations of RCTs of surgical in-
tervention. Clinical equipoise, im-
plying uncertainty regarding the 
optimal treatment choice, serves as 
the ethical basis for RCTs, thereby 
creating a framework for proce-
dural randomization. However, 
treatment effectiveness in surgical 
intervention is dependent on more 
factors than disease and patient 
characteristics, including surgeon 
experience and the technical as-
pects of the intervention.3 Lack of 
equipoise, combined with a reluc-
tance of a patient or caregiver to 
submit their surgical care choice 
to the fates of randomization, can 

lead to accrual failure.4 Lastly, tech-
nological advances and procedural 
learning curves may render initial 
outcomes obsolete by the time the 
study reaches publication.5 

Opportunities of a 
Surgical Learning Health 
System (LHS) 

A LHS is neither a data reposito-
ry nor a pure clinical collaborative, 
but rather an amalgamation of these 
concepts whose whole is greater 
than the sum of its parts. The LHS 
is built upon quality improvement 
concepts of “Plan-Do-Study-Act” 
cycles to engender continuous pro-
cess improvement. As opposed to 
a RCT, clinical trials within a LHS 
allow for pragmatic recruitment em-
bedded within natural variations in 
clinical care and provide a natural 
infrastructure to rapidly disseminate 
knowledge generated back to key 
users, namely surgeons and other 
health care providers (see figure). 
Krapohl et al identifies 3 key steps in 
a surgical LHS.6 First, Performance 
to Data, where current practices and 
key outcomes are identified for im-
provement efforts. Second, Data to 
Knowledge, where data collected are 

analyzed and disseminated back to 
the end-users. Third, Knowledge to 
Performance, where the knowledge 
generated then spurs further efforts 
at practice change on an individual 
or system level. Unique to surgery, a 
LHS may provide insight into proce-
dural learning curves and adoption 
of new techniques or technologies 
in surgical practice. Thus, a surgical 
LHS may serve as an ideal platform 
for simultaneously studying and im-
proving surgical or procedural based 
techniques and outcomes. 

The Pediatric KIDney 
Stone (PKIDS) Care 
Improvement Network: 
A National Surgical 
Learning Health System 
for Pediatric Kidney 
Disease

PKIDS was developed with the 
following mission: “To improve 
outcomes for children with kid-
ney stone disease through collab-
orative patient-centered research.” 
Currently, with funding support 
from the Patient-Centered Out-
comes Research Institute (PCO-

RI), PKIDS is performing a pro-
spective observational trial on the 
comparative effectiveness of sur-
gical interventions (namely shock 
wave lithotripsy, ureteroscopy, and 
percutaneous nephrolithotomy) 
for pediatric kidney stone disease. 
Spanning 26 hospitals and embed-
ded within standard clinical care, 
this study is assessing stone clear-
ance and the lived experiences of 
children following surgical inter-
vention and harnesses a structured 
and comprehensive data collection 
process to capture specific informa-
tion on surgical practices. Action-
able knowledge generated from 
this trial will then be taken directly 
back to the network for future iter-
ative improvement efforts.7 

Patient Engagement in 
Research Design

Patient-reported outcomes have 
long been recognized as key, if 
yet underutilized, outcome mea-
sures in urological disease.8 More 
recently, the value of engaging pa-
tients in research that will directly 
impact them has gained momen-
tum in the urological community. 
This effort is particularly evident 
in the work supported by Smith 
et al, where patient-directed re-
search efforts generated an entire 
research agenda for bladder can-
cer.9 Within PKIDS, we have been 
fortunate to partner with several 
thoughtful and engaged patients 
and their parents who have direct 
experience with kidney stones and 
kidney stone surgery. These collab-
orators have provided invaluable 
insight into our study design. First, 
they provided input into the selec-
tion of patient-reported outcome 
measures which they felt were the 
most important experiences after 
surgery. Second, they identified 
gaps in validated questionnaires 
which prompted an internally gen-
erated questionnaire so as not to 
miss other key aspects of recov-
ery. Third, they recommended 
engagement strategies (ie texting) 
and interval followup timing so as Figure. Representative construct of patient-centered learning health system, with central collabora-

tion of researcher, clinician, and patient both contributing to and benefitting from process and output 
of surgical learning cycle.   Arrow-right Continued on page 7
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Initial U.S. Approval: 2014 
Brief Summary of Prescribing Information. For complete prescribing information 
consult official package insert.

INDICATIONS AND USAGE 
HRR Gene-mutated Metastatic Castration-Resistant Prostate Cancer
Lynparza is indicated for the treatment of adult patients with deleterious or suspected 
deleterious germline or somatic homologous recombination repair (HRR) gene-mutated 
metastatic castration-resistant prostate cancer (mCRPC) who have progressed 
following prior treatment with enzalutamide or abiraterone. Select patients for therapy 
based on an FDA-approved companion diagnostic for Lynparza [see Dosage and 
Administration (2.1) in the full Prescribing Information].

DOSAGE AND ADMINISTRATION
Patient Selection
Information on FDA-approved tests for the detection of genetic mutations is available  
at http://www.fda.gov/companiondiagnostics.
Select patients for treatment with Lynparza based on the presence of deleterious or 
suspected deleterious HRR gene mutations, including BRCA mutations, or genomic 
instability based on the indication, biomarker, and sample type (Table 1).
Table 1 Biomarker Testing for Patient Selection*

Indication Biomarker Sample type
Tumor Blood Plasma

(ctDNA)

Germline or somatic  
HRR gene-mutated 
metastatic  
castration-resistant  
prostate cancer

ATMm, BRCA1m, BRCA2m, BARD1m, 
BRIP1m, CDK12m, CHEK1m, CHEK2m, 

FANCLm, PALB2m, RAD51Bm, 
RAD51Cm, RAD51Dm, RAD54Lm

X

gBRCA1m, gBRCA2m X
ATMm, BRCA1m, BRCA2m X

* Where testing fails or tissue sample is unavailable/insufficient, or when germline testing is 
negative, consider using an alternative test, if available.

Recommended Dosage
The recommended dosage of Lynparza is 300 mg taken orally twice daily, with or 
without food.
If a patient misses a dose of Lynparza, instruct patient to take their next dose at 
its scheduled time. Instruct patients to swallow tablets whole. Do not chew, crush, 
dissolve, or divide tablet.
HRR Gene-mutated Metastatic Castration-Resistant Prostate Cancer
Continue treatment until disease progression or unacceptable toxicity for:

• HRR gene-mutated metastatic castration-resistant prostate cancer
Patients receiving Lynparza for mCRPC should also receive a gonadotropin-releasing 
hormone (GnRH) analog concurrently or should have had bilateral orchiectomy.
Dosage Modifications for Adverse Reactions 
To manage adverse reactions, consider interruption of treatment or dose reduction. 
The recommended dose reduction is 250 mg taken twice daily.
If a further dose reduction is required, then reduce to 200 mg taken twice daily.  
Dosage Modifications for Concomitant Use with Strong or Moderate CYP3A 
Inhibitors
Avoid concomitant use of strong or moderate CYP3A inhibitors with Lynparza.
If concomitant use cannot be avoided, reduce Lynparza dosage to:

•  100 mg twice daily when used concomitantly with a strong CYP3A inhibitor.
•  150 mg twice daily when used concomitantly with a moderate CYP3A inhibitor.

After the inhibitor has been discontinued for 3 to 5 elimination half-lives, resume the 
Lynparza dose taken prior to initiating the CYP3A inhibitor [see Drug Interactions (7.2) 
and Clinical Pharmacology (12.3) in the full Prescribing Information].
Dosage Modifications for Renal Impairment
Moderate Renal Impairment
In patients with moderate renal impairment (CLcr 31-50 mL/min), reduce the Lynparza 
dosage to 200 mg orally twice daily [see Use in Specific Populations (8.6) and Clinical 
Pharmacology (12.3) in the full Prescribing Information].

CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Myelodysplastic Syndrome/Acute Myeloid Leukemia
Myelodysplastic syndrome (MDS)/Acute Myeloid Leukemia (AML) has occurred in 
patients treated with Lynparza and some cases were fatal.
In clinical studies enrolling 2901 patients with various cancers who received Lynparza 
as a single agent [see Adverse Reactions (6.1) in the full Prescribing Information], the 
cumulative incidence of MDS/AML was approximately 1.5% (43/2901). Of these, 51% 
(22/43) had a fatal outcome. The median duration of therapy with Lynparza in patients 
who developed MDS/AML was 2 years (range: < 6 months to > 10 years). All of these 
patients had received previous chemotherapy with platinum agents and/or other DNA 
damaging agents including radiotherapy.
Do not start Lynparza until patients have recovered from hematological toxicity caused 
by previous chemotherapy (≤ Grade 1). Monitor complete blood count for cytopenia 
at baseline and monthly thereafter for clinically significant changes during treatment. 
For prolonged hematological toxicities, interrupt Lynparza and monitor blood counts 
weekly until recovery. If the levels have not recovered to Grade 1 or less after 4 weeks, 
refer the patient to a hematologist for further investigations, including bone marrow 
analysis and blood sample for cytogenetics. If MDS/AML is confirmed, discontinue 
Lynparza.
Pneumonitis
In clinical studies enrolling 2901 patients with various cancers who received Lynparza 
as a single agent [see Adverse Reactions (6.1) in the full Prescribing Information], 
the incidence of pneumonitis, including fatal cases, was 0.8% (24/2901). If patients 
present with new or worsening respiratory symptoms such as dyspnea, cough and 
fever, or a radiological abnormality occurs, interrupt Lynparza treatment and promptly 
assess the source of the symptoms. If pneumonitis is confirmed, discontinue Lynparza 
treatment and treat the patient appropriately.
Embryo-Fetal Toxicity
Lynparza can cause fetal harm when administered to a pregnant woman based on 
its mechanism of action and findings in animals. In an animal reproduction study, 
administration of olaparib to pregnant rats during the period of organogenesis caused 
teratogenicity and embryo-fetal toxicity at exposures below those in patients receiving 
the recommended human dose of 300 mg twice daily. Apprise pregnant women of 
the potential hazard to a fetus and the potential risk for loss of the pregnancy. Advise 
females of reproductive potential to use effective contraception during treatment and 
for 6 months following the last dose of Lynparza. Based on findings from genetic 
toxicity and animal reproduction studies, advise male patients with female partners 
of reproductive potential or who are pregnant to use effective contraception during 
treatment and for 3 months following the last dose of Lynparza [see Use in Specific 
Populations (8.1, 8.3) in the full Prescribing Information].

Venous Thromboembolic Events
Venous thromboembolic events, including pulmonary embolism, occurred in 7% of 
patients with metastatic castration resistant prostate cancer who received Lynparza plus 
androgen deprivation therapy (ADT) compared to 3.1% of patients receiving enzalutamide 
or abiraterone plus ADT in the PROfound study. Patients receiving Lynparza and ADT had 
a 6% incidence of pulmonary embolism compared to 0.8% of patients treated with ADT 
plus either enzalutamide or abiraterone. Monitor patients for signs and symptoms of 
venous thrombosis and pulmonary embolism and treat as medically appropriate, which 
may include long-term anticoagulation as clinically indicated.

ADVERSE REACTIONS
The following adverse reactions are discussed elsewhere in the labeling:
•  Myelodysplastic Syndrome/Acute Myeloid Leukemia [see Warnings and 

Precautions (5.1) in the full Prescribing Information]
•  Pneumonitis [see Warnings and Precautions (5.2) in the full Prescribing Information]
•  Venous Thromboembolic Events [see Warnings and Precautions (5.4) in the full 

Prescribing Information]
Clinical Trial Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction 
rates observed in the clinical trials of a drug cannot be directly compared to rates in 
the clinical trials of another drug and may not reflect the rates observed in practice.
The data described in the WARNINGS AND PRECAUTIONS reflect exposure to  
Lynparza as a single agent in 2901 patients; 2135 patients with exposure to 300 mg 
twice daily tablet dose including five controlled, randomized, trials (SOLO-1, SOLO-2, 
OlympiAD, POLO, and PROfound) and to 400 mg twice daily capsule dose in  
766 patients in other trials that were pooled to conduct safety analyses. In these trials, 
56% of patients were exposed for 6 months or longer and 28% were exposed for 
greater than one year in the Lynparza group.
In this pooled safety population, the most common adverse reactions in ≥10% of 
patients were nausea (60%), fatigue (55%), anemia (36%), vomiting (32%), diarrhea 
(24%), decreased appetite (22%), headache (16%), dysgeusia (15%), cough (15%), 
neutropenia (14%), dyspnea (14%), dizziness (12%), dyspepsia (12%), leukopenia 
(11%), and thrombocytopenia (10%).
HRR Gene-mutated Metastatic Castration-Resistant Prostate Cancer
PROfound
The safety of Lynparza as monotherapy was evaluated in patients with mCRPC and 
HRR gene mutations who have progressed following prior treatment with enzalutamide 
or abiraterone in PROfound [see Clinical Studies (14.7) in the full Prescribing 
Information]. This study was a randomized, open-label, multi-center study in which 
386 patients received either Lynparza tablets 300 mg orally twice daily (n=256) or 
investigator’s choice of enzalutamide or abiraterone acetate (n=130) until disease 
progression or unacceptable toxicity. Among patients receiving Lynparza, 62% were 
exposed for 6 months or longer and 20% were exposed for greater than one year.
Fatal adverse reactions occurred in 4% of patients treated with Lynparza. These 
included pneumonia (1.2%), cardiopulmonary failure (0.4%), aspiration pneumonia 
(0.4%), intestinal diverticulum (0.4%), septic shock (0.4%), Budd-Chiari Syndrome 
(0.4%), sudden death (0.4%), and acute cardiac failure (0.4%).
Serious adverse reactions occurred in 36% of patients receiving Lynparza. The most 
frequent serious adverse reactions (≥2%) were anemia (9%), pneumonia (4%), 
pulmonary embolism (2%), fatigue/asthenia (2%), and urinary tract infection (2%).
Dose interruptions due to an adverse reaction of any grade occurred in 45% of patients 
receiving Lynparza; dose reductions due to an adverse reaction occurred in 22% of 
Lynparza patients. The most frequent adverse reactions leading to dose interruption 
of Lynparza were anemia (25%) and thrombocytopenia (6%) and the most frequent 
adverse reaction leading to reduction of Lynparza was anemia (16%). Discontinuation 
due to adverse reactions occurred in 18% of Lynparza. The adverse reaction that most 
frequently led to discontinuation of Lynparza was anemia (7%).
Tables 16 and 17 summarize the adverse reactions and laboratory abnormalities, 
respectively, in patients in PROfound.
Table 16  Adverse Reactions* Reported in ≥10% of Patients in PROfound

Adverse Reactions Lynparza tablets
n=256

Enzalutamide  
or abiraterone 

n=130
Grades 1-4

(%)
Grades 3-4

(%)
Grades 1-4

(%)
Grades 3-4

(%)
Blood and lymphatic disorders

Anemia† 46 21 15 5
Thrombocytopenia‡ 12 4 3 0

Gastrointestinal disorders
Nausea 41 1 19 0
Diarrhea 21 1 7 0
Vomiting 18 2 12 1

General disorders and  
administration site conditions

Fatigue (including asthenia) 41 3 32 5
Metabolism and nutrition disorders

Decreased appetite 30 1 18 1
Respiratory, thoracic, and mediastinal disorders

Cough 11 0 2 0
Dyspnea 10 2 3 0

* Graded according to the National Cancer Institute Common Terminology Criteria for Adverse 
Events (NCI CTCAE), version 4.03

†  Includes anemia and hemoglobin decreased
‡  Includes platelet count decreased and thrombocytopenia

In addition, adverse reactions of clinical relevance in PROfound that occurred in <10% 
of patients receiving Lynparza were neutropenia (9%), venous thromboembolic events 
(7%), dizziness (7%), dysgeusia (7%), dyspepsia (7%), headache (6%), pneumonia 
(5%), stomatitis (5%), rash (4%), blood creatinine increase (4%), pneumonitis (2%), 
upper abdominal pain (2%), and hypersensitivity (1%).
Table 17  Laboratory Abnormalities Reported in ≥25% of Patients in PROfound

Laboratory 
Parameter*

Lynparza tablets
n†= 256

Enzalutamide or 
abiraterone 

n†=130
Grades 1-4
n= 247 (%)

Grades 3-4
n=247 (%)

Grades 1-4
n=124 (%)

Grades 3-4
n=124 (%)

Decrease in hemoglobin 242 (98) 33 (13) 91 (73) 5 (4)
Decrease in lymphocytes 154 (62) 57 (23) 42 (34) 16 (13)
Decrease in leukocytes 130 (53) 9 (4) 26 (21) 0
Decrease in absolute neutrophil 
count

83 (34) 8 (3) 11 (9) 0

* Patients were allowed to enter clinical studies with laboratory values of CTCAE Grade 1.
†  This number represents the safety population. The derived values in the table are based on the 

total number of evaluable patients for each laboratory parameter.

Postmarketing Experience
The following adverse reactions have been identified during post approval use of 
Lynparza. Because these reactions are reported voluntarily from a population of 

uncertain size, it is not always possible to reliably estimate their frequency or establish 
a causal relationship to drug exposure.
Immune System Disorders: Hypersensitivity including angioedema.
Skin and subcutaneous tissue disorders: Erythema nodosum, rash, dermatitis.

DRUG INTERACTIONS
Use with Anticancer Agents
Clinical studies of Lynparza with other myelosuppressive anticancer agents, including 
DNA damaging agents, indicate a potentiation and prolongation of myelosuppressive 
toxicity.
Effect of Other Drugs on Lynparza
Strong and Moderate CYP3A Inhibitors
Coadministration of CYP3A inhibitors can increase olaparib concentrations, which 
may increase the risk for adverse reactions [see Clinical Pharmacology (12.3) in the 
full Prescribing Information]. Avoid coadministration of strong or moderate CYP3A 
inhibitors. If the strong or moderate inhibitor must be coadministered, reduce the dose 
of Lynparza [see Dosage and Administration (2.4) in the full Prescribing Information]. 
Strong and Moderate CYP3A Inducers
Concomitant use with a strong or moderate CYP3A inducer decreased olaparib exposure,  
which may reduce Lynparza efficacy [see Clinical Pharmacology (12.3) in the  
full Prescribing Information]. Avoid coadministration of strong or moderate CYP3A  
inducers.

USE IN SPECIFIC POPULATIONS
Pregnancy 
Risk Summary 
Based on findings in animals and its mechanism of action [see Clinical Pharmacology 
(12.1) in the full Prescribing Information], Lynparza can cause fetal harm when 
administered to a pregnant woman. There are no available data on Lynparza use in 
pregnant women to inform the drug-associated risk. In an animal reproduction study, 
the administration of olaparib to pregnant rats during the period of organogenesis 
caused teratogenicity and embryo-fetal toxicity at exposures below those in patients 
receiving the recommended human dose of 300 mg twice daily (see Data). Apprise 
pregnant women of the potential hazard to the fetus and the potential risk for loss of 
the pregnancy.
The estimated background risk of major birth defects and miscarriage for the indicated 
population is unknown. The estimated background risk in the U.S. general population 
of major birth defects is 2-4%; and the risk for spontaneous abortion is approximately 
15-20% in clinically recognized pregnancies.
Data
Animal Data
In a fertility and early embryonic development study in female rats, olaparib was 
administered orally for 14 days before mating through to Day 6 of pregnancy, which 
resulted in increased post-implantation loss at a dose level of 15 mg/kg/day (with 
maternal systemic exposures approximately 7% of the human exposure (AUC0-24h) at 
the recommended dose).
In an embryo-fetal development study, pregnant rats received oral doses of 0.05 and  
0.5 mg/kg/day olaparib during the period of organogenesis. A dose of 0.5 mg/kg/day 
(with maternal systemic exposures approximately 0.18% of human exposure (AUC0-24h) 
at the recommended dose) caused embryo-fetal toxicities including increased post-
implantation loss and major malformations of the eyes (anophthalmia, microphthalmia), 
vertebrae/ribs (extra rib or ossification center; fused or absent neural arches, ribs, and 
sternebrae), skull (fused exoccipital), and diaphragm (hernia). Additional abnormalities 
or variants included incomplete or absent ossification (vertebrae/sternebrae, ribs, 
limbs) and other findings in the vertebrae/sternebrae, pelvic girdle, lung, thymus, liver, 
ureter, and umbilical artery. Some findings noted above in the eyes, ribs, and ureter 
were observed at a dose of 0.05 mg/kg/day olaparib at lower incidence.
Lactation
Risk Summary
No data are available regarding the presence of olaparib in human milk, or on its effects 
on the breastfed infant or on milk production. Because of the potential for serious 
adverse reactions in the breastfed infants from Lynparza, advise a lactating woman 
not to breastfeed during treatment with Lynparza and for one month after receiving 
the last dose.
Females and Males of Reproductive Potential
Pregnancy Testing
Recommend pregnancy testing for females of reproductive potential prior to initiating 
treatment with Lynparza.
Contraception
Females
Lynparza can cause fetal harm when administered to a pregnant woman [see Use 
in Specific Populations (8.1) in the full Prescribing Information]. Advise females of 
reproductive potential to use effective contraception during treatment with Lynparza 
and for at least 6 months following the last dose.  
Males
Based on findings in genetic toxicity and animal reproduction studies, advise male 
patients with female partners of reproductive potential or who are pregnant to use 
effective contraception during treatment and for 3 months following the last dose 
of Lynparza. Advise male patients not to donate sperm during therapy and for  
3 months following the last dose of Lynparza [see Use in Specific Populations (8.1)  
and Nonclinical Toxicology (13.1) in the full Prescribing Information].   
Pediatric Use
Safety and effectiveness of Lynparza have not been established in pediatric patients.
Geriatric Use
Of the 2351 patients with advanced solid tumors who received Lynparza tablets 300 mg 
orally twice daily as monotherapy, 596 (25%) patients were aged ≥65 years, and this 
included 137 (6%) patients who were aged ≥75 years. Seven (0.3%) patients were 
aged ≥85 years.
Of the 535 patients with advanced solid tumors who received Lynparza tablets 300 mg 
orally twice daily in combination with bevacizumab, 204 (38%) patients were aged  
≥65 years, and this included 31 (6%) patients who were aged ≥75 years.
No overall differences in the safety or effectiveness of Lynparza were observed between 
these patients and younger patients.
Renal Impairment
No dosage modification is recommended in patients with mild renal impairment  
(CLcr 51 to 80 mL/min estimated by Cockcroft-Gault). Reduce Lynparza dosage to  
200 mg twice daily in patients with moderate renal impairment (CLcr 31 to 50 mL/min) 
[see Dosage and Administration (2.5) in the full Prescribing Information]. There are 
no data in patients with severe renal impairment or end-stage disease (CLcr ≤30 mL/min) 
[see Clinical Pharmacology (12.3) in the full Prescribing Information]. 

Hepatic Impairment
No adjustment to the starting dose is required in patients with mild or moderate hepatic 
impairment (Child-Pugh classification A and B). There are no data in patients with 
severe hepatic impairment (Child-Pugh classification C) [see Clinical Pharmacology 
(12.3) in the full Prescribing Information].
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to enhance participant engagement 
and  collection of key outcomes. 
Additionally, participating in the 
study design provided a great deal 
of satisfaction for our patient part-
ners, as expressed by Hunter Beck, 
a teenage member of PKIDS’ Pa-
tient and Family Partners: “Hav-
ing kidney stones is very stressful 
and by participating in the studies 
I feel that I am helping the future 
outcome for me and other kids. 
Participating in studies is a way for 
those that suffer from kidney stones 
to feel like they are involved and 
helping find a way to treat them. 
I feel it is important to do some-
thing positive to combat a negative 
situation. PKIDS is a great way to 

connect with the doctors and stay 
engaged. I feel like we are mak-
ing a difference by collaborating 
on ways to include more patients’ 
outcomes in the forms for studies, 
and it is great to connect with oth-
ers that are going through the same 
experiences you are.”

Future Opportunities
As modern surgical innovation 

continues to rapidly outpace the abil-
ity to assess comparative effectiveness 
through the lumbering and rigid pro-
cesses of the RCT, more malleable 
strategies for studying and simultane-
ous improving outcomes are needed, 
such as the LHS. Engaging patients 

in these efforts will serve to enhance 
these pursuits by defining outcomes 
that matter most to patients, ensur-
ing feasible study designs from the 
perspective of a potential participant, 
and engaging in dissemination ef-
forts to reach the most important of 
end-users: our patients. Accordingly, 
concerted efforts must be taken to de-
velop and amplify these partnerships, 
creating a network of engaged patients 
and caregivers eager and primed to 
partner in generating knowledge that 
has a direct impact on patient care. STOP
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LEARNING HEALTH SYSTEMS
Arrow-right Continued from page 5

Virtual Care in the Post-COVID Era
Anobel Y. Odisho, MD, MPH
Department of Urology, Center for  
Digital Health Innovation 
University of California, San Francisco

When health care first entered 
the digital age, electronic health 
records (EHRs) did not fundamen-
tally change how care was deliv-
ered. The physical record was put 
into a less useful interface, with no 
intelligence or decision support. 
Over decades, slow advancements 
were made in health information 
exchange, population health man-
agement and real-time decision 
support. Prior to 2019, telehealth 
utilization was also trudging along 
a similar path, hampered by tech-
nological and bandwidth limita-
tions, inconsistent reimbursement 

policies, lack of payment parity 
and a widely shared belief that it 
was “just too hard” for patients and 
providers alike. The practical and 
policy responses to the COVID-19 
pandemic removed many of those 
barriers, making telehealth utiliza-
tion nearly ubiquitous.

During the COVID pandem-
ic, telehealth visits increased from 
less than 5%–10% to nearly 70% of 
outpatient visits practically over a 
weekend.1 The Centers for Medi-
care & Medicaid Services (CMS), 
using emergency powers, enabled 
reimbursement for telehealth and 
payment parity with in-person vis-
its, with commercial payers quickly 
following suit.2 However, due to the 
rapid transition to telehealth, we es-

sentially took the face-to-face clinic 
experience and stuck 2 screens be-
tween patient and provider without 
consideration of the technological 
or clinical implications. 

Outstanding Issues in 
Telemedicine Delivery

With necessity of quickly pro-
viding both patients and health 
care workers with as many options 
as possible for telemedicine, CMS 
waived HIPAA compliance rules 
for video visits. However, as the 
public health emergency declara-
tion concludes, health systems will 
need to ensure platforms are se-
cure, compliant and—ideally—inte-
grated into the EHR. Importantly, 

not all patients have the necessary 
tools, access or digital literacy, and 
these barriers can lead to worsen-
ing health disparities. 

In the past year we showed that, 
in general, we can provide a basic 
video visit. Future work is neces-
sary to define quality outcomes 
and patient satisfaction from video 
visits and which patient conditions 
are amenable to video visits. And 
now that patients have the option 
of either in-person or video, will 
high telemedicine volumes persist? 

While reimbursement for video 
visits is here to stay, payment parity 
is still an open question. Telehealth 
appears to require similar if not 
more clinical effort, does not lead 
to overuse and does not generate 
low-value care.3 

Moving beyond 
Telemedicine into Digital 
Health Care Delivery

Just as the future of work is likely 
to be some hybrid of in-office and 
work from home, similarly health 
care systems will need to seamless-
ly delivery multimodal care to their 
patients, ranging from synchronous, 
in-person care to  asynchronous, au-
tomated, virtual care (see figure). 

Figure. The evolution of virtual care. Arrow-right Continued on page 8
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E-visits are non-face-to-face doc-
tor–patient communication conduct-
ed through a patient portal or other 
secure messaging system, and virtual 
check-ins are patient-initiated health 
care visits that allow a practitioner to 
evaluate the patient remotely. Both 
have been reimbursed by CMS 
since 2019. E-consults refer to physi-
cian-to-physician communication 
and represent another important 
modality. E-consults improve a 
patient’s access to specialty care 
by connecting them and their pri-
mary providers with specialists.

The increasing availability and 

decreasing cost of connected de-
vices like blood pressure cuffs and 
activity trackers have opened the 
door for remote patient monitor-
ing; current policies require auto-
mated transmission of data and for 
patients to submit 16 data elements 
per month or physicians to spend 
20 minutes reviewing them per 
month. There are few urology use 
cases for these codes at this time.

Automated virtual care, while 
the most challenging to implement, 
provides an opportunity for efficient 
delivery of low-complexity care, al-
lowing urologists to focus their time 

on higher complexity care. Consid-
er the case of automating post-pros-
tatectomy prostate specific antigen 
(PSA) surveillance, in which the 
system can ensure PSAs are done 
at appropriate guidelines-based in-
tervals (lab orders, patient remind-
ers) and escalating only concerning 
values to a physician.

Conclusions
Telemedicine offers efficient and 

versatile options for patient care in 
the post-COVID era, but we must 
ensure we are providing high-qual-

ity, equitable care. Medical centers 
must also invest in systems that al-
low them to seamlessly provide care 
all along the virtual continuum. STOP

1. Lonergan PE, Washington SL III, Branagan 
L et al: Rapid utilization of telehealth in a 
comprehensive cancer center as a response to 
COVID-19: cross-sectional analysis. J Med In-
ternet Res 2020; 22: e19322.

2. Centers for Medicare & Medicaid Services: 
COVID-19 Emergency Declaration Blanket 
Waivers for Health Care Providers. Centers 
for Medicare & Medicaid Services 2020. Avail-
able at https://www.cms.gov/files/document/
covid19-emergency- declarat ion-health-care-
providers-fact-sheet.pdf.

3. Ellimoottil C: Understanding The Case For 
Telehealth Payment Parity. Health Affairs 2021. 
Available at https://www.healthaffairs.org/
do/10.1377/hblog20210503.625394/full/.
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Artificial Intelligence Applications in Urology
Giovanni E. Cacciamani, MD, 
Inderbir S. Gill, MD and  
Andrew J. Hung, MD
University of Southern California

Urology has always been in pole 
position to endorse new technolo-
gies (lasers, 3-dimensional [3D] 
printing and imaging, augmented 
and mixed reality, robotics) due 
to its diversity in clinical, surgical, 
oncologic and diagnostic applica-
tions.1–6 Artificial intelligence (AI) 
is no exception, and it finds a nat-
ural dimension and fertile ground 
in our field. In this brief overview, 
we want to highlight the pros and 
cons of adopting AI in urology 
and its possible impact on our dai-
ly practice.

In the last few years, we have 
witnessed increasing usage of AI 
in health care that ranges from 
optimizing patient workflow and 
increased diagnosis accuracy as 
well as enhanced radiological 
and pathological image computer 
analysis to “precision medicine” 
granted by the big data analysis 
powered by smart data record-
ing. However, before going fur-
ther, a precise classification of 
the AI basic taxonomy is needed 
to provide a better understanding 
of this new field of technology 
(see figure).7–12

The applications of this new 
technology range from tumor de-
tection and diagnosis to surgical 

training and prognosis prediction. 
In particular, deep learning (DL) 
model-based techniques have 
shown potential applications in 
urologic oncology since they offer 
a noninvasive characterization of 
the tumor using a group of quan-
tifiable tumor metrics—such as the 
radiomics signature—which can be 
extracted from multimodality med-
ical images.

The applications of machine 
learning (ML) and DL modeling 
to prostate cancer (PCa) are rap-
idly increasing.7,13 ML algorithms 
can be used to recognize groups 
of genes responsible for tumor 
development and therefore could 
allow a more focused screening 
for specific individuals who ex-
press these genes.  In terms of di-
agnosis, ML algorithms are now 
being tested to perform prostate 
segmentation (organ automated 
contouring and peripheral zone 
vs. central zone boundary) and tu-
mor characterization.  ML-based 
technology has shown potential to 
identify PCa location and extra-
capsular extension, assisting the 
surgeon with an augmented im-
age-guided procedure. 

Another example can be the as-
sessment of bladder cancer (BCa).14 
Currently, tumor stage evaluation 
is based on cystoscopy findings, 

Figure. AI taxonomy.

ARTIFICIAL INTELLIGENCE (AI) refers to a branch of computer
science that builds intelligent machines and algorithms capable of
performing tasks typically performed by humans.

MACHINE-LEARNING (ML) is a sub-field of AI that analyzes big data
and algorithms to replicate how humans learn from data and
gradually improve accuracy in predic�ng outcomes.

DEEP LEARNING (DL) refers to a sub-field of ML inspired by the
structure of a human brain that uses hierarchical mul�-layers
networking to perform analy�cal tasks without human interven�on.

RADIOMICS is an emerging field of quan�ta�ve imaging with various
applica�ons in clinical prac�ce and research, par�cularly oncology.
For oncological applica�ons, the technique provides a broad DL-
based non-invasive characteriza�on of the whole tumor, using a
panel of quan�fiable tumor metrics called the “radiomics”
signature, extracted from mul�modality medical images [e.g.,
ultrasonography (US), computed tomography (CT), magne�c
resonance imaging (MRI), and positron emission tomography (PET)].

PATHOMICS represents the wide variety of data captured from
pathological image analyses to generate quan�ta�ve features. This
data extrac�on is possible through digital pathology, which applies
computa�onal DL-based image analysis modeling to extract
informa�on in high-resolu�on anatomical �ssue sec�ons to obtain
quan�ta�ve data.

SURGICAL AI u�lizes AI technologies to improve the assessment
and training of surgeons through the analysis of surgical data
such as hand/instrument kinema�cs, surgical video, and pa�ent
outcomes.

AI TAXONOMY pills
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transurethral resection of blad-
der tumor (TURBT) and imaging. 
A standard disease assessment 
method is direct visualization of 
BCa from cystoscopy and routine 
cross-sectional imaging of the ab-
domen and pelvis using comput-
erized tomography or magnetic 
resonance imaging (MRI). Cys-
toscopy, TURBT and cross-sec-
tional imaging represent the gold 
standard procedures for assessing 
the staging and other pathologi-
cal information for the appropri-
ate management of the patients. 
However, these approaches are 
not immune from limitations and 
could have significant impact on 
the quality of life and cost of care.  
A DL-based multi-omics approach 
could integrate patients’ patholog-
ical and radiological characteris-
tics8 to understand the behavior of 
the disease. For example, this new 
approach could help in predicting 
the response to neoadjuvant che-
motherapy, distinguishing between 
patients who are responding to it 
vs. those who may not benefit, and 
avoiding any unnecessary delay to 
radical cystectomy. 

Small renal masses that are in-
cidentally detected represent a 
heterogeneous group of potential 
tumors, and an accurate evaluation 
of malignant behavior should be 
performed before patients undergo 
treatment. Although in some cases 
a renal biopsy could be achieved, 
it could lead to complications. Ra-
diomics ML-based analysis could 
help to discern between indolent 
vs. malignant renal masses, helping 
the urologist—in select cases—per-
form patient-tailored surveillance 
protocol or followup.15,16 

AI and ML have shown prom-
ising results in improving surgical 
skill in urology (“surgical AI”).9 
Current efforts in this area already 
include the auto-segmentation of 
surgical activity within a surgical 
video such that areas of interest 
can be readily identified for further 
investigation.17 Similarly, robust 
efforts have already been seen in 
the prediction of patient outcomes 
after surgery, utilizing both patient 
factors and surgeon metrics as pre-
dictors.18 Finally, the automation 
of surgeon technical skills assess-

ment is an area ripe for progress. 
A recent National Cancer Insti-
tute R01 award to our institution 
will make this aspiration a reality 
(1R01CA251579; Principal Investi-
gator: P. I. Hung). Future work in 
surgical AI may include semi-auto-
mation or even full automation of 
surgical tasks.

New technological frontiers in-
evitably open new ethical issues. 
In a similar technology-driven 
context it is natural to wonder 
about the pros and cons of hav-
ing dedicated human and artifi-
cial resources in a clinical depart-
ment. We recently established 
the new AI Center within the De-
partment of Urology at Universi-
ty of Southern California (USC) 
(“UroAI”). To our knowledge, 
this is the first such center in a 
urology department in the coun-
try. UroAI adds a vibrant, futur-
istic dimension to USC Urolo-
gy with the mandate to inspire 
surgical-related AI research by 
leveraging innovations in novel 
algorithms and their clinical ap-
plication to advance the field of 
urology. Our USC Urology team 
has been working on AI initia-
tives for quite some time now, 
including spacing from surgical 
AI, radiomics in urologic oncolo-
gy and automated image recogni-
tion for MRI and histology.3 All 3 
domains are current, active areas 
of research. (Please follow our 
Twitter account @urology_AI to 
get updates.) 

Endorsing AI in the clinical 
and surgical settings represents a 
unique opportunity for interdis-
ciplinary collaborations between 
computational scientists and medi-
cal experts, who can bring different 
perspectives in a new era of patient 
care. STOP
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Working toward a Common Language: Developing  
Classification, Grading and Staging for Benign  
Reconstructive Urological Conditions
Bradley A. Erickson, MD, MS, FACS
University of Iowa, Carver College of Medicine

Did you know that there are 
over 3,500 different species of 
mosquitos?1 It’s the beginning of 
mosquito season in Iowa City, 
and our neighborhood entomolo-
gy-hobbyist shared that fact with 
me as we enjoyed our first out-
door, mask-free beer together in 
over a year, among hundreds of 
thousands of newly hatched, hun-
gry, blood-sucking Culicidae fam-
ily members. I thanked him for 
the information, swatted another 
one with my Homo sapiens hand, 
and then told him I was really just 
interested in ways to stop them 
from biting my ankles. Another 
beer later and I’m ankle deep in 
mosquito taxonomy and learn-
ing about how only a few genera, 
namely Anopheles gambiae com-
plex, are vectors for Plasmodium 
falciparum, the parasite responsi-
ble for human malaria—and how 
the Gates Foundation is funding 
research to genetically modify 
this complex to stop reproduc-
tion with the goal of eventually 
wiping out malaria.2 Awesome. 

This conversation forced an exis-
tential question: What if this friend, 
a lawyer, skeptical by nature and 
trade, came into my clinic with a 
urethral stricture? He might want 
to know answers to very basic, 
 nonmalaria eradicating questions. 
For example, “Why do I have my 
urethral stricture?” Well, mostly we 
don’t know, unless you have lichen scle-

rosus, in which case, we really don’t 
know. “How are you going to treat 
my stricture?” Well, if you’re lucky, 
I’ll be able to just cut out the “bad” stuff 
and sew the “good” stuff back together. 
“So, what if I’m unlucky?” No big 
deal, really. We’ll just use some skin 
from your mouth or your penis or your 
rectum, then sew it to the unhealthy 
ends that we couldn’t cut out. “How 
well does that work?” Well, that de-
pends on what you mean by “work.” 
“I mean, will it cure me?” Ha! Oh, 
you’re serious? No. We don’t really cure 
strictures. We just make your urethra 
bigger. Most men are OK with that. 
“Most?” Many, especially those who 
don’t get erectile dysfunction after sur-
gery. “You’re the expert in urethral 
stricture disease?” Yep! Fellowship 
trained! So, are we looking at summer 
dates for surgery? “You’re just swat-
ting mosquitos, aren’t you?” Pretty 
much. Sad! 

Last year, the Trauma and Uro-
logic Reconstructive Network of 
Surgeons (TURNS) published our 
initial attempt at an anterior ure-
thral stricture (aUSD) taxonomy 
that classifies the disease process 
by length (L), stricture location 
(S) and etiology (E).3 The goal was 
to develop a common scientific 
language that could be used in a 
manner similar to that of the TNM 
classification system used for ma-
lignant tumors. Just like it would 
now seem ridiculous to describe a 
renal or bladder or prostate tumor 
(especially when developing the 
treatment plan) without describing 
its clinical classification, we hope 

that the LSE system will be used in 
a similar manner for aUSD. Only 
time will tell. 

But there is still more to classify 
in benign reconstructive urology. 
Here are the tough questions our 
group asked itself repeatedly, and 
continuously, during the process 
of developing the LSE system that 
might expedite and organize future 
endeavors: 

1. Does the condition need to 
be classified? To answer this 
question, one should simply ask 
themselves this: When reading 
a surgical outcomes paper, how 
confident are you that the con-
dition the authors are talking 
about is the same condition that 
you manage in your own prac-
tice? I have frequently found 
myself dismissing new surgical 
techniques, or minimizing results 
that are counter to my own clin-
ical experience, by simply say-
ing, “We must be talking about 
different things.” Classification 
should decrease those concerns, 
improve confidence in published 
work and provide the framework 
for collaborative study by using 
the same language. 

2. Can the disease process 
be classified? A requirement 
here is the ability to identify, 
and obtain, information on dis-
ease heterogeneity with high 
reproducibility. For the LSE 

system, we focused on vari-
ability in stricture location, 
length and the etiology of the 
stricture, all easily obtainable 
with a retrograde urethrogram 
and physical examination. But 
in other conditions, one might 
want to include a measure of 
functionality, such as severity 
and degree of incontinence, or 
bladder volumes and voiding 
pressures. When considering 
reproducibility, one must also 
strive toward tethering the clas-
sification to a test that is accessi-
ble to all (eg requiring function-
al magnetic resonance imaging 
[fMRI] might limit the system’s 
global reach).

3. Is the classification system 
reproducible? Once you’ve 
established how it is going to 
be classified, will clinicians and 
researchers across the globe 
classify a particular disease the 
same way? The key to making 
the system reproducible is mak-
ing it easy to use: clear anatom-
ical landmarks (when applica-
ble), widely available imaging 
± functional studies and limit-
ing the use of subjective criteria. 
(When developing the LSE sys-
tem, this is the stage of the pro-
cess that took the longest—but 
was without a doubt the most 
important step.)

Figure 1. Two mosquitos, only one of which can carry malaria. Which one? A classification system 
can help. (Hint, it’s B—Anopheles gambiae. Photo by James Gathany, Centers for Disease Control and 
Prevention.) A, Culiseta longiareolata. Photo by Joaquim Alves Gaspar.

Figure 2. Two short (1 cm) anterior urethral strictures. Different etiologies. Different treatments. A 
classification system can help. A, LSE classification L1S2aE3a. B, LSE classification L1S1aE2. Photo by 
Bradley A. Erickson.

Arrow-right Continued on page 11
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WORKING TOWARD A COMMON LANGUAGE
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4. Does your new classifica-
tion system matter clini-
cally? Congratulations, you’ve 
created a classification system—
but will it help your clinical 
practice? The first real-world 
test is to determine if all pa-
thologies you’d like to classify 
can be classified (ie any “one-
offs” where the system fails? If 
so, this will limit enthusiasm 
for use). Next, does the classi-
fication system help you decide 
what treatments should be of-
fered (ie does disease heteroge-
neity change how the disease is 
managed)? Finally, if you were 
to provide just the disease clas-
sification to a colleague familiar 
with the system, without pro-
viding them the clinical infor-
mation used to classify, would 
they understand that specific 
patient’s pathology? Here, any 
and all discrepancies must be 
assumed to be valid, and nec-
essary modifications should be 
made. 

5. Can you turn your classifi-
cation system into a stag-
ing system? It is easy to forget 
that classification is different 
from staging; classification de-
scribes heterogeneity, while 
staging attaches classification 
to an outcome. Take the TNM 
system for kidney cancer: while 
a T1 tumor is (relatively) small 
and doesn’t involve the renal 
vein, any nodal involvement 
will bump the cancer to stage 
III, regardless of tumor size. 
(Notably, we expect to find a 
similar relationship in aUSD 
with lichen sclerosus.) But what 
is the outcome for benign dis-
ease? TNM staging systems 
tether themselves to the ulti-
mate outcome—death, an objec-
tive, uncontroversial measure. 
Benign disease outcomes are 
more subjective—and though 
we often find ourselves trying 
to use objective measures, like 
repeat surgery, given the rel-
ative ease of obtainment, the 
meaning of these outcomes is 
fraught with problems. (I pro-
pose consensus statements as a 
starting point.)

6. Is your system malleable? 
History does not treat initial at-
tempts at disease classification 
kindly. But those that have sur-
vived, like the TNM, have done 
so by allowing for change and for 
modifications, the most familiar 
example being the addition of the 
“S” (serum) markers to testicular 
cancer staging. Ultimately, as di-
agnostics become more precise, 
treatments more advanced and un-
derstanding of disease more com-
prehensive, the system must adapt 
or it will no longer serve its original 
clinical purpose. 

7. Will your classification sys-
tem move the field forward? 
There are 2 goals of classification 
with regard to field advancement: 
1) Will the system help to power 
clinical trials? The key to a good 
clinical trial is that the cohort must 
be as homogeneous as possible so 
any outcome variability can be 
attributed to the intervention (eg 
urethroplasty type). This homog-
enization decreases the general-
izability of the intervention, but, 
of course, that’s the whole point. 
2) Will the system encourage col-
laboration and meta-analyses? 
A common language builds trust 
among institutions and discourag-
es the age-old practice among sur-
geons of indirectly telling every-
one how good they are at surgery 
through single-center studies.
There are now 20 formal Soci-

ety of Genitourinary Reconstruc-
tive Surgeons (GURS) fellowships 
available to graduating urology 
residents and few academic pro-
grams left in the country without 
a urologist dedicated to urological 
reconstruction—many have 2 or 
more. The time is now that we all 
start figuring out how to use the 
same language to push the field 
beyond swatting mosquitos. STOP

1. AxonsArachnida: Mosquito. Available at 
https://en.wikipedia.org/w/index.php?title= -
Mosquito&oldid=1022755413. Accessed May 
19, 2021.

2. Cowell AN, Istvan ES, Lukens AK et al: Map-
ping the malaria parasite druggable genome by 
using in vitro evolution and chemogenomics. 
Science 2018; 359: 191.

3. Erickson BA, Flynn KJ, Hahn AE et al: Develop-
ment and validation of a male anterior urethral 
stricture classification system. Urology 2020; 
143: 241.
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Risk Stratification in Nonmuscle Invasive Bladder  
Cancer: A Review and Glimpse into the Future
Ali Mouzannar, MD and  
Shrikanth Atluri, MD
Miller School of Medicine, University of Miami

Chad Ritch, MD, MBA
Miller School of Medicine, University of Miami 
Sylvester Comprehensive Cancer Center

Nonmuscle invasive bladder can-
cer (NMIBC) accounts for the ma-
jority of newly diagnosed bladder 
cancer cases in the U.S. These tum-
ors exhibit a heterogeneous range 
of outcomes along the spectrum 
of cancer recurrence and progres-
sion and this underscores the com-
plexity of clinical management. To 
standardize treatment, various risk 
stratification systems were devel-
oped to guide clinicians. Risk strat-
ification tools include the Europe-
an Organization for Research and 
Treatment of Cancer (EORTC),1 
the Spanish Urological Club for 
Oncological Treatment (CUETO),2 
the European Association of Urolo-
gy (EAU)3 and American Urologi-
cal Association/Society of Urologic 
Oncology (AUA/SUO) models.4 
The EORTC and CUETO models 
are scoring systems that use clinical 
parameters to calculate the prob-
ability of recurrence and progres-
sion and are based on clinical trial 
data. The EAU and AUA/SUO 
risk stratification tools are broad-
ly derived from the EORTC and 
CUETO models but are simplified 
into low, intermediate and high-risk 
categories (see Appendix).

Current Risk Stratification 
Although the EORTC and 

CUETO models are based on data 
from clinical trials, there were no-
table differences in the manage-

ment of these patients compared 
to current guideline recommen-
dations. Specifically, EORTC trial 
patients were mainly treated with 
intravesical chemotherapy, and 
tumor grade was classified using 
the 1973 World Health Organiza-
tion (WHO) classification where-
as CUETO trial patients received 
mainly bacillus Calmette-Guérin 
(BCG). Additionally, patients used 
in both models did not routine-
ly undergo repeat transurethral 
resection for high-grade tumors, 
immediate instillation of post op-
erative chemotherapy, or receive 
long-term maintenance therapy. 
Therefore, the predicted risk of 
recurrence and progression may 
be overestimated. Recently, the 
EORTC model was updated to 
include BCG-treated patients and 
the EAU updated their progression 
risk model to include the WHO 
2004/2016 grading classification.5

The EAU and AUA guidelines 
risk groupings are based on expert 
consensus of clinical parameters 
to categorize patients. However, 
there are several important differ-
ences between them. For example, 
the AUA considers solitary, small  
(<3 cm), high-grade tumors as in-
termediate-risk whereas EAU con-
siders these high-grade tumors as 
high-risk. The EAU also added a 
very high-risk group to emphasize 
the adverse outcome for those with 
multiple high-risk features.5 The 
AUA risk stratification includes 
other clinical variables like lym-
phovascular invasion, prostatic 
urethral involvement, variant his-
tology, and poor response to BCG 
and prior recurrence to better cate-

gorize patients, and our group has 
shown that the AUA risk group 
appropriately stratifies patients 
when applied to a contemporary 
NMIBC cohort.6

Clinical Web-Based 
Applications

Of the utmost importance to cli-
nicians is the ease of use and appli-
cability of these risk stratification 
tools and therefore they need to be 
readily available in the clinical set-
ting. The EAU (www.nmibc.net), 

EORTC (www.eortc.be/tools/blad-
dercalculator) and CUETO (www.
aeu.es/Cueto.html) have each cre-
ated free online web applications 
for risk calculation. 

Web applications may also incor-
porate risk tools into a comprehen-
sive guideline application that can 
walk the user through the guide-
line algorithm in a concise and us-
er-friendly manner. One such ex-
ample is the online web application 
BLATUR (www.blatur.com), which 

Figure 1. BLATUR online web application (www.blatur.com).

Figure 2. Preoperative mpMRI of female patient with bladder cancer with tumor extension into mus-
cularis propria in T2 weighted imaging (A), diffusion weighted imaging (B), and apparent diffusion 
coefficient maps with significantly restricted diffusion (C). Dynamic contrast enhanced imaging (D) 
and perfusion map (E) revealed early and heterogeneous lesion enhancement. VI-RADS score given 
for this patient is 4. Figure adapted from Del Giudice et al with permission.7

Appendix. Current risk stratification models and variables used

Risk Model Variables

EORTC Number of tumors, Tumor size, T stage, Tumor grade (WHO 1973), Prior 
recurrence rate, Presence of concurrent carcinoma in situ.

CUETO Age, Gender, Number of tumors, Recurrent tumor, T stage, Tumor grade 
(WHO 1973), Presence of concurrent carcinoma in situ.

EAU Age, Number of tumors, Tumor grade (WHO 1973 or 2004/2016),  
T stage, Recurrent tumor, Tumor size.

AUA/SUO Tumor size, Number of tumors, Tumor grade (WHO 2004/2016), and T stage, 
Lymphovascular invasion, High grade prostatic urethral involvement, Variant 
histology, BCG failure in high-grade tumors, Recurrent tumor.

Arrow-right Continued on page 13
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was derived from the AUA guide-
lines, and utilizes clinical data input 
by the user to risk stratify patients 
and then recommend the next step 
in management (fig. 1). Given the 
predominance of smartphones and 
electronic medical records, integra-
tion of these applications and cal-
culators into standard practice and 
related documentation offers the 
potential benefit of improving ad-
herence to guidelines and may lead 
to better outcomes. 

Role of Imaging
Ongoing work is underway with 

multiparametric magnetic resonance 
imaging (mpMRI) to assess the blad-
der and provide clinical staging of 
NMIBC using the Vesical Imaging 
Reporting and Data System (VI-
RADS) score (fig. 2). Recently, Del 
Diudice et al demonstrated that the 
VI-RADS score can differentiate 
NMIBC from muscle invasive blad-
der cancer (MIBC) preoperatively 
and may identify high-risk NMIBC 
patients who might benefit from, or 
potentially can avoid, re-transure-
thral resection of bladder tumor (re-
TUR).7 By studying 231 patients, the 
authors revealed that the VI-RADS 
AUC was 0.94 to discriminate be-
tween NMIBC and MIBC preoper-
atively. In addition, they showed that 
mpMRI had a 74.5% positive predic-
tive value and 96.6% negative pre-
dictive value for identifying MIBC at 
re-TUR.7 Thus the VI-RADS score 
may be useful in identifying invasive 
disease and could therefore enhance 
our ability to risk stratify and distin-
guish very high-risk NMIBC from 
MIBC patients. 

Molecular and Genomic 
Profiling

Currently, there are no guide-
line-based risk tools that utilize mo-
lecular or genomic profiles to risk 
stratify patients. However, ongoing 
research is underway to identify 
pathways and markers that may 
predict treatment outcomes. In a 
study of high-risk NMIBC patients, 
Meeks et al demonstrated that tumor 
mutational burden was different be-
tween progressors and nonprogres-
sors, and also identified a possible 
association between increased fre-
quency of loss of CDKN2A/B and 

progressors versus nonprogressors.8 
Lindskrog et al published a compre-
hensive analysis of multi-omics in 
NMIBC and associated outcomes of 
834 patients enrolled in the URO-
MOL project.9 They discovered that 
NMIBC aggressiveness is associated 
with genomic alterations, immune 
cell infiltration, and transcriptomic 
classes. Each transcriptomic class 
was associated with certain gene 
expression profiles, mutations, and 
immune activation. Additional-
ly, the authors proposed potential 
NMIBC therapies for each class 
based on disease aggressiveness. 
For example, class 1 NMIBC was 
associated with FGFR3, and RAS 
genomic alterations, and relatively 
lower recurrence rates whereas class 
2a NMIBC had high chromosomal 
instability and poor outcome (fig. 3). 
Thus, class 1 tumors may be man-
aged with close surveillance and/or 
intravesical chemotherapy, whereas 
class 2a tumors may require BCG 
therapy and even possibly early 
cystectomy. Moreover, the authors 
demonstrated that incorporating 
transcriptomic subtypes into EO-
RTC risk classification improved 
the AUC from 0.77 to 0.85 (95% 
CI 0.78–0.91). Additional work on 
genomic profiling in NMIBC by 

Pietzak et al showed that NMIBC 
tumors with ARID1A mutations 
were at higher risk of recurrence af-
ter BCG immunotherapy (HR 3.14, 
95% CI 1.51–6.51, p=0.002).10 Thus, 
emerging data support the poten-
tial role of molecular and genomic 
profiling in improving our ability to 
predict the risk of recurrence and 
progression. 

In summary, risk stratification 
in NMIBC is a crucial first step 
in any treatment algorithm. While 
current models are based on 
sound clinical data, their accura-
cy has limitations. The incorpora-
tion of web-based applications to 
improve clinician access through 
risk stratification and adherence 
to guidelines via smartphone, 
tablet, and electronic medical 
records will be valuable for im-
proving the quality of care and 
treatment outcomes. Enhanced 
imaging techniques such as mpM-
RI will add another valuable di-
mension to risk assessment. Final-
ly, with evolving techniques such 
as next-generation sequencing 
and molecular profiling, the inte-
gration of NMIBC tumor biology 
into risk stratification tools may 
improve predictive ability beyond 
that of current models. STOP
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Figure 3. Summary characteristics of transcriptomic classes. Figure adapted from Lindskrog et al with permission.9
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Laser Lithotripsy: Role of Laser Fiber  
to Stone Distance
Nikta R. Khajeh, BS,  
William W. Roberts, MD and 
Khurshid R. Ghani, MD, MS

Department of Urology, University of Michigan

Ureteroscopy and laser litho-
tripsy is now the most common 
treatment modality in the Unit-
ed States for upper urinary tract 
stones. The sophistication of 
flexible ureteroscopy to treat re-
nal and ureteral calculi has been 
possible because of advances 
in surgical laser technology. In 
particular, next-generation hol-
mium:yttrium-aluminum-garnet 
(Ho:YAG) systems have been de-
veloped that provide the surgeon 
with a range of laser settings and 
parameters for stone fragmen-
tation. The recent launch of the 
thulium fiber laser (TFL), which 
operates at a different wavelength 
to Ho:YAG, has renewed the en-
thusiasm for lasers. 

Fiber-to-Stone Distance
Ho:YAG and TFL are most ef-

fective when the laser fiber is in 
contact with the stone. If the fiber 
tip-to-stone distance increases, it re-
duces fragmentation efficacy due to 
absorption of a portion of the laser 
energy by the intervening fluid re-
sulting in vapor bubble formation.1 
Figure 1 demonstrates that with 
Ho:YAG when 1 J is applied with 
the fiber tip in contact with stone, 
the fragmentation volume is at its 
greatest. However, it is reduced by 
as much as 40% when the laser is 
activated with the fiber tip just 1 
mm away from the stone surface. 
At 3 mm distance no fragmentation 
occurs. This effect is likely more 
pronounced for the TFL which has 
a wavelength closer to the absorp-
tion peak of water. Thulium laser 
energy is 4 times more absorbed in 
fluid than holmium laser energy.2 
The consequence of this is that at 
greater than 1 mm fiber-to-stone 
distances it may have no ablation 
effect on the stone, making it a tru-
ly contact laser.

Contact Laser Lithotripsy
Tradit ional fragmentation 

lithotripsy and modern day 
“dusting” are both considered 
contact techniques. With dust-
ing, the focus has been on the 

production of fine fragments for 
spontaneous passage. The fiber 
tip is brushed along the stone’s 
surface in a painting, dancing 
or chipping motion.3 The sur-
geon constantly interrogates the 

stone, making sure not to stay in 
one area too long; otherwise fis-
sures appear with large chunks 
breaking off. A typical setting 
for this would be 0.2–0.4 J and 
30–70 Hz depending on the 
stone composition, size and lo-
cation in the kidney.

Even with meticulous tech-
nique, laser fiber-to-stone contact 
is difficult to maintain. Using a 
light reflectance method in the 
lab to record laser fiber-to-stone 
distance, stone models in a sim-
ulated calyx were treated with 
Ho:YAG using a dusting tech-
nique at a setting of 0.3 J and 50 
Hz.4 The percentage of pulses de-
livered when the laser fiber was 
>1 mm away from the stone was 
found to be 48%. Therefore, ex-
trapolation of this finding to clin-
ical practice suggests that a lot 
of pulses are fired when the la-
ser and stone are too far apart to 
produce effective comminution. 
Pulse modulation which can split 
the pulse into 2 pulses increases 

JOURNAL BRIEFS: The Journal of Urology®

Figure 1. Mean crater stone volume following single pulse of 1.0 J (short pulse mode) activated at 
different laser fiber-to-stone distances. Reproduced with permission.1

Figure 2. Optimal conditions for “Pop-dusting” non-contact laser lithotripsy.

Arrow-right Continued on page 15
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LASER LITHOTRIPSY
Arrow-right Continued from page 14

stone ablation at 1 mm distance 
and is a helpful mode during ure-
teroscopy to improve fragmenta-
tion efficiency.1 

Noncontact Laser 
Lithotripsy

Despite the advantages of 
minim  izing laser fiber-to-stone 
distance, there are specific sce-
narios where a noncontact ap-
proach is advantageous. No mat-
ter how skillful the surgeon when 
employing the dusting technique, 
the stone will eventually break 
into 2–4 mm sized fragments. 
Similarly with a fragmentation 
technique some material is too 
large for spontaneous passage, 
yet too small and numerous for 
targeted fragmentation. In both 
scenarios, the next step is to 
pulverize these fragments with 
noncontact laser lithotripsy, also 
known as “popcorning,” due to 
the chaotic and noisy movement 
of fragments. It is executed by ac-
tivating the fiber tip a few milli-
meters away from the fragments. 
Using intermittent laser bursts, it 
results in a whirlpool-like effect 
that causes stone disintegration 
as the fragments move around 

and come in direct contact with 
the laser tip. Initially described 
by Chawla and colleagues, set-
tings utilized were in the range of 
1.0 J × 15–20 Hz.5

With the advent of high-power, 
high-frequency lasers, addition-
al laser settings became available 
to the urologist.6 In vitro studies 
were performed at the University 
of Michigan where model stones 
were treated in different-sized glass 
bulbs, simulating small and large 
calyces, at different pulse energy 
(0.5, 1.0 J) and frequency (20, 40, 
80 Hz) settings while varying initial 
fiber tip-to-stone distance (0 and 
2 mm).7 Improved submillimeter 
fragmentation outcomes occurred 
with higher pulse frequency and 
power settings, when performed in 
a smaller glass bulb, and with the 
laser fiber positioned closest to the 
stone surface. The term “pop-dust-
ing” was introduced to differentiate 
these higher frequency techniques 
from the settings typically used 
for the popcorn technique. One 
must be mindful that high-power 
settings in the kidney can lead to 
heat generation and need to be 
mitigated with optimal irrigation 
conditions.8

Conclusions and Future 
Directions

Fragmentation efficiency is sig-
nificantly affected by the laser fib-
er tip-to-stone working distance. 
The greatest volume of stone frag-
mentation occurs when the laser 
fiber is in contact with the stone 
and decreases with greater fiber 
tip-to-stone distance. When dust-
ing a renal stone (low pulse en-
ergy/high frequency), we found 
that 48% of pulses are delivered 
in contact. Popcorning (high pulse 
energy/moderate frequency) is a 
noncontact technique used to pul-
verize the fragments for optimal 
stone passage. Pop-dusting (mod-
erate pulse energy/high frequen-
cy) results in superior submillime-
ter fragmentation outcomes. The 
best results come from keeping 
the fiber tip as close to the stone 
as possible and performing it in a 
smaller space such as a calyx (vs 
renal pelvis, fig. 2).

Despite advanced Ho:YAG lasers 
that offer modulated pulses, there is 
still room for improvement. Future 
laser systems could have sensors on 
the laser fiber tip that gate the pulse, 
so they are only fired when in contact 
with the stone. Likewise, computer 

vision features on digital uretero-
scopes could automatically identify 
the stone and its size,9 and then deter-
mine optimal fiber-to-stone distance 
and display it on the screen. Lastly, 
ureteroscopes with active suction can 
serve to pull the stone closer to the 
laser fiber tip, thereby improving the 
efficiency of contact laser lithotripsy 
even further. STOP
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Differences between Upper Tract  
Urothelial Carcinoma and Bladder Cancer
Nirmish Singla, MD, MSCS
The Brady Urological Institute, Johns Hopkins Uni-
versity School of Medicine

Vitaly Margulis, MD
University of Texas Southwestern Medical Center

Upper tract urothelial carcinoma 
(UTUC) accounts for only 5%–10% 
of all urothelial cancers.1 Given its 
uncommon nature, many assump-
tions regarding the biology of UTUC 
and the approach to treatment have 
traditionally been extrapolated from 
urothelial carcinoma of the bladder 
(UCB). However, as our molecular 
understanding of UTUC matures, 
we are learning that UTUC and 
UCB may, in fact, reflect distinct 
biological entities—an epiphany cru-

cial to improving outcomes in pa-
tients with UTUC.

The disparate embryologic ori-
gins and risk factors underlying the 
development of each entity provide 
initial clues into the differences be-
tween the two. While UCB devel-
ops within endoderm-derived epi-
thelium, given the bladder’s origin 
from the urogenital sinus, UTUC 
develops in mesoderm-derived ep-
ithelium, as the ureteric bud arises 
from the mesonephric duct. Lym-
phatic drainage patterns also vary 
by the anatomical location of the 
tumor. Furthermore, while tobacco 
exposure has been classically as-
sociated with the development of 

most sporadic forms of UCB and 
UTUC, the latter also has unique 
associations with Lynch syndrome 
and aristolochic acid exposure, 
which are not risk factors identified 
for UCB.2,3 Interestingly, aristo-
lochic acid, which is found in some 
Chinese herbal supplements and 
serves as the causative agent in Bal-
kan endemic nephropathy, forms 
nephrotoxic aristolactam-DNA 
adducts within the renal cortex 
that generate a unique carcino-
genic TP53 mutational spectrum 
in the urothelium giving rise to 
UTUC.3 Conceivably, this mecha-
nism of UTUC pathogenesis may 
even suggest differential biologies 

or subtypes among UTUC, as ev-
idenced by regional differences in 
clinicopathological characteristics 
and patient outcomes in UTUC.4 
Furthermore, patients with Lynch 
syndrome have a unique predispo-
sition to develop UTUC by virtue 
of germline inactivating mutations 
in mismatch repair genes, which 
may even hold implications for im-
munotherapy responsiveness.5

Molecular studies characterizing 
UTUC tumors have emerged over 
the past few years, providing addi-
tional insights into their biology and 
their clonal relatedness to UCB. 

Arrow-right Continued on page 16
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In particular, UTUC and UCB 
have been noted to share substan-
tial overlap in genomic alterations; 
however, the frequencies of these so-
matic mutations differ between the 
two among several genes, including 
FGFR3, HRAS, and KMT2D (high-
er in UTUC compared to UCB), 
along with TP53, RB1, ERBB2, and 
KDM6A (lower in UTUC compared 
to UCB), among others.6,7 That be-
ing said, there is genomic evidence 
supporting a clonal relationship be-
tween UTUC and UCB in patients 
with a history of tumors in both lo-
cations.6 This observation seems log-
ical based on an antegrade seeding 
phenomenon that may predispose 
UTUC patients to developing intra-
vesical recurrence through a contin-
uous urinary medium. This may be 
further exacerbated by mechanical 
manipulation (eg ureteroscopy, ure-
teral stents, surgical manipulation of 
the upper urinary tract), though a 

pan-urothelial predisposition to car-
cinogenesis may also exist. Wheth-
er distinct mechanisms of urotheli-
al carcinogenesis are related to the 
anatomical location of the tumor 
in the urinary tract remains to be 
elucidated. Studies of clonal relat-
edness stratified by the sequence of 
metachronous recurrence (ie UTUC 
followed by UCB, versus UCB fol-
lowed by UTUC) and by the de-
velopment of bilateral UTUC may 
help shed further light on differenc-
es in field cancerization.

Notoriously, UTUC is fraught 
with diagnostic and staging challeng-
es. Unlike UCB, which more easily 
affords tissue yield via transurethral 
resection to inform management 
by histological grade and depth of 
invasion, sampling tissue within the 
upper urinary tract is subject to tech-
nical limitations, with a high rate of 
pathological grade discordance be-
tween biopsies and final pathology.8 

Urinary cytology is also less sensitive 
for detecting UTUC compared to 
UCB. Furthermore, accurately stag-
ing UTUC tumors poses additional 
challenges given the limitations of 
conventional cross-sectional imag-
ing. By virtue of more aggressive bi-
ology and/or lead time bias, UTUC 
is found more often to be invasive 
at initial diagnosis compared to 
UCB (60% versus 15%–25%), with 
poorer prognosis.1 Identification of 
diagnostic and predictive urinary 
biomarkers with improved sensitiv-
ity and specificity for UTUC is of 
paramount contemporary interest to 
help surmount these challenges non-
invasively. 

While management of UTUC 
has traditionally relied on ex-
trapolation from UCB literature, 
there are inherent challenges 
with UTUC that limit direct ap-
plications of these approaches. In 
particular, while topical therapies 
are acceptable standards to man-
age nonmuscle-invasive UCB via 
intravesical instillation, they have 
not been as widely adopted in 
managing UTUC based on the 
need for more evidence, challeng-
es in dwell/contact time with the 
urothelium, and a cumbersome 
means of administration.9 Never-
theless, encouraging data from the 
OLYMPUS trial has recently led 
to the U.S. Food and Drug Admin-
istration approval of a mitomy-
cin-containing reverse thermal gel 
for the topical management of se-
lected low-grade UTUC.10 Further-
more, neoadjuvant chemotherapy 
followed by radical cystectomy is 
the gold standard treatment for 
muscle-invasive UCB based on 
level 1 evidence.11 For high-risk 
UTUC in which radical nephro-
ureterectomy serves as the sur-
gical standard of care, however, 
the use of perioperative systemic 
platinum-based chemotherapy is 
complicated by renal functional 
compromise imposed by surgical 
removal of a renal unit. Accrual 
to trials for UTUC is considerably 
more challenging compared to 
UCB due to its rarity, but emerg-
ing prospective data have support-
ed a growing role for multimodal 
integration of perioperative sys-
temic treatments in this space.12–14 
Ongoing studies will help inform 

the role for immune checkpoint 
inhibitors and other targeted ther-
apies, including FGFR inhibitors, 
for more precise approaches to 
treating advanced UTUC.

Indeed, while UTUC and UCB 
share many overlapping character-
istics, they are anatomically, bio-
logically, and practically 2 distinct 
diseases.9 Bearing these differences 
in mind will be paramount to opti-
mizing outcomes in patients affect-
ed by UTUC, while personalizing 
treatment. STOP
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Perioperative Intravesical Chemotherapy  
and Nephroureterectomy: Safeguarding  
against Bladder Recurrence
Woodson W. Smelser, MD
Vanderbilt University Medical Center

Background
Upper tract urothelial carcino-

ma (UTUC) remains a rare yet 
challenging disease to manage. 
Although overall population inci-
dence is low at about 2 cases per 
100,000 adults, among patients 
with urothelial tumors, upper tract 
tumors make up about 5% to 10% 
of diagnoses. Incidence is highest 
in men 70 to 90 years of age.1 Rad-
ical nephroureterectomy with exci-
sion of the bladder cuff is the cur-
rent standard of care for localized 
UTUC.2 However, further compli-
cating management is the estimat-
ed 22% to 47% risk of development 
of metachronous bladder cancer 
after treatment for UTUC.1,3,4 Prior 
investigation by Svatek and col-
leagues demonstrates that this in-
creases the overall cost of care due 
to increased intensity of postoper-
ative surveillance and treatment in 
patients who develop later recur-
rence of urothelial carcinoma in the 
bladder.5 Many of us can envision 
this specific patient in our practice 
who has had a prior nephroureter-
ectomy and now has burdensome 
disease in the bladder. However, 
data regarding factors associated 
with recurrence in this setting now 
point to receipt of intravesical che-
motherapy in the perioperative pe-
riod as a protective factor for blad-
der recurrence. 

Evidence Supporting 
the Use of Perioperative 
Chemotherapy

Because of the risk of metachro-
nous development of bladder cancer 
after nephroureterectomy, current 
National Comprehensive Cancer 
Network© (NCCN©) guidelines 
recommend consideration of periop-
erative intravesical chemotherapy 
at the time of nephroureterectomy.2 
This recommendation is informed 
by 2 contemporary studies. First, the 

results of the ODMIT-C (One Dose 
Mitomycin C) Trial published in 
2011 demonstrated that a single post-
operative dose of intravesical mito-
mycin C (MMC) reduces the risk of 
metachronous bladder cancer within 
a year of nephroureterectomy by an 
absolute risk reduction of 11% and a 
relative risk reduction of 40%. In this 
study, a single dose of MMC (40 mg 
in 40 ml of saline) was instilled 
into the bladder postoperatively at 
the time of urinary catheter removal. 
This therapy was well-tolerated over-
all with only 4% of patients unable to 
retain the intravesical chemotherapy 
for the required 1 hour indwelling 
time.6 Furthermore, a similar trial by 
Ito and colleagues published in 2013 
examined the use of pirarubicin with-
in 48 hours of nephroureterectomy 
versus no instillation in a random-
ized phase II clinical trial.7 This trial 
again demonstrated an advantage to 
perioperative instillation of chemo-
therapy, with recurrences occurring 
in 16.9% of patients at 1 year who re-
ceived intravesical chemotherapy vs 
31.8% in the control group.7 Howev-
er, a 2017 study by Lu and colleagues 
demonstrated that 44% of surveyed 
urologists did not use intravesical 
chemotherapy at the time of nephro-

ureterectomy, highlighting the lack of 
adoption of this treatment.8 

Current Investigation
At present, a third trial utilizing in-

travesical chemotherapy at the time 
of nephroureterectomy is underway. 
GEMINI is a multicenter, single-arm 
phase II study (NCT#04398368) 
that aims to enroll 90 patients with 
cTa-T4N0M0 UTUC. Enrolled pa-
tients will receive intravesical gem-
citabine at the time of nephroureter-
ectomy, and the primary end point 
will be 1-year intravesical recur-
rence-free survival. This end point 
will be assessed by cystoscopy at 3, 
6, 12, 18 and 24 months and com-
pared to historical rates of relapse for 
no treatment (30%). An important 
secondary end point will be time to 
recurrence in order to assess if use 
of intravesical gemcitabine delays 
recurrence in the bladder.9 This tri-
al is expected to be fully accrued by 
2023 and will likely add to the prior 
studies supporting use of intravesical 
chemotherapy. Use and benefit of 
intravesical gemcitabine at the time 
of nephroureterectomy is being ex-
trapolated from randomized clinical 
trials in the nonmuscle invasive blad-

der cancer space which have shown 
excellent tolerability and similar re-
sponse rates with gemcitabine com-
pared to MMC.10

Method of Intravesical 
Instillation

At our institution and at many 
others, utilization of a 3-way Fo-
ley catheter apparatus can aid in 
perioperative instillation of intra-
vesical chemotherapy. We typical-
ly perform these procedures either 
robotically or laparoscopically, and 
we begin preoperatively by placing 
a 3-way Foley catheter in a sterile 
fashion after anesthesia induction, 
as shown in the figure. This is then 
attached to a 3 L sterile saline bag 
for inflow using standard Y-tubing, 
and the catheter is attached to a 
drainage bag for outflow. Addition-
ally, the outflow tubing is clamped 
with a heavy Kelly clamp. Once the 
patient has been fully positioned 
and laparoscopic access is estab-
lished, the intravesical chemothera-
py can then be instilled through the 
side port on the drainage tubing to 
fill the bladder in a retrograde fash-
ion using a Luer lock syringe, and 
100 to 200 cc of sterile saline can 
also be instilled to allow the blad-
der to fill. The catheter is then left 
clamped for 60 minutes during re-
nal and ureteral manipulation and 
dissection. After 1 hour, the tubing 
can be unclamped under the drape 
allowing the bladder to drain, and 
the bladder can be irrigated with 
the remaining sterile saline. This 
allows uninterrupted operating and 
timely chemotherapy delivery with 
the assistance of perioperative staff. 
This method also limits the risk of 
chemotherapy spills or staff expo-
sure with instillation and drainage 
into a completely closed system. 

Recommendations
For patients undergoing nephro-

ureterectomy, consider single-dose 
instillation of either mitomycin 

Figure. Three-way Foley catheter set-up for intravesical chemotherapy instillation during nephro-
ureterectomy. Use of a heavy clamp on the outflow tubing allows chemotherapy to be instilled safely 
through the catheter side port with a Luer lock syringe, and then flushed from the bladder later using 
a 3-liter saline bag attached to the inflow port. Photos courtesy of Dr. Jeffrey Holzbeierlein, Chair-
main, University of Kansas Medical Center. Arrow-right Continued on page 18
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(40 mg in 40 ml of saline) or gem-
citabine (2 g in 100 ml of saline) 
at the time of surgery. Data from 
prior studies demonstrates a bene-
fit out to at least 10 days, although 
the perioperative period seems to 
offer the greatest opportunity for 
instillation with fewer logistical bar-
riers. At our institution we favor 
gemcitabine due to safer handling, 
better tolerability and overall more 
favorable cost profile. Furthermore, 
use of a closed system during sur-
gery with a 3-way Foley catheter 
can prevent drug delivery delay or 
omission and allows minimal han-

dling of chemotherapy safeguard-
ing perioperative staff. However, 
the best method for delivery is the 
one that ensures receipt of intraves-
ical therapy, and I encourage you 
to examine your current practice 
patterns and make room for this 
high-yield intervention. STOP
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Current Era Management of Urolithiasis during  
Pregnancy—What Have We Learned?
David T. Miller, MD and
Michelle J. Semins, MD
University of Pittsburgh Medical Center

Introduction
The development of symptom-

atic urolithiasis during pregnancy 
is anxiety provoking for both pa-
tients and urologists. Urolithia-
sis has been reported as the most 
common nonobstetric reason for 
admission during pregnancy, oc-
curring at a rate of about 1 in 200–
1,500 pregnancies.1,2 Pregnancy 
leads to several physiologic chang-
es that affect the urinary system 
(fig. 1). However, pregnant wom-
en are not at an increased risk for 
stone events compared with the 
general population.2 Symptomat-
ic urolithiasis has been associat-

ed with pregnancy complications 
such as pre-eclampsia, low birth 
weight, need for C-section, and a 
2-fold increase in rate of preterm 
delivery.1,2 Due to the complexi-
ty and special attention these pa-
tients require, a multidisciplinary 
approach to managing these pa-
tients with the involvement of the 
urologist, obstetrician, radiolo-
gist, and a neonatologist is taken. 
There is continuous progress be-
ing made in the management of 
these patients with the goal of im-
proving outcomes for both mother 
and baby. 

Diagnosis
Definitively diagnosing uro-

lithiasis in pregnancy remains a 

challenge as radiation should be 
avoided and physiological hy-
dronephrosis is present in up to 
90% of patients.3 The first line 
imaging modality when a preg-
nant patient presents with renal 
colic is renal ultrasonography, 
but it carries a specificity of 86% 
and a sensitivity of only 34%.3  
Transvaginal ultrasound can be 
used to better visualize a distal 
stone or to establish if the dila-
tation only extends to the pel-

vic brim, suggesting physiolog-
ical hydronephrosis as opposed 
to dilatation all the way to the 
bladder. If ultrasound is nondi-
agnostic, a secondary imaging 
modality such as low-dose com-
puterized tomography (CT; posi-
tive predictive value of 95.8%) or 
magnetic resonance urography 
(MRU; positive predictive val-
ue of 89%) should be performed 
prior to surgery.3 It is believed 
that radiation doses less than 50 
mGy are safe and a single low-
dose CT scan typically delivers 
a dose of 4 mGy to the fetus.4 
Diagnostic imaging is important 
as studies have shown a negative 
ureteroscopy rate of up to 20%, 
which means that without good 
preoperative diagnostic imaging 
1 in 5 patients may undergo an 
unnecessary procedure.3

Conservative 
Management

For patients with well controlled 
symptoms, stones <1 cm, and no 
concern for infection, observation 
is the recommended first line ther-
apy (Strong Recommendation; 
Evidence Strength: B.)5 Reported 
spontaneous stone passage rates 

Figure 1. Summary of physiological changes of genitourinary system due to pregnancy. Arrow-right Continued on page 19

“ Due to the 
complexity and 
special attention 
these patients 
require, a 
multidisciplinary 
approach to 
managing these 
patients with 
the involvement 
of the urologist, 
obstetrician, 
radiologist, and a 
neonatologist is 
taken”

https://www.nccn.org/professionals/physician_gls/pdf/bladder.pdf
https://www.nccn.org/professionals/physician_gls/pdf/bladder.pdf
https://clinicaltrials.gov/ct2/show/NCT04398368
https://clinicaltrials.gov/ct2/show/NCT04398368
http://www.ClinicalTrials.gov
http://www.ClinicalTrials.gov


19AUA NEWS   JULY 2021

are as high as 70%–80%, notably 
higher than the nonpregnant pop-
ulation, although this number may 
be falsely elevated due to surgeon 
bias toward conservative manage-
ment and misdiagnosis.6,7 Further-
more, 50% of patients who do not 
pass their stones during pregnancy 
will go on to pass them during the 
post-partum period.6 Patients who 
are appropriate for conservative 
management can be prescribed 
acetaminophen, Flomax® (tam-
sulosin), and as-needed narcotics 
for symptom management. Obste-
trician involvement with a shared 
decision-making approach is en-
couraged when prescribing med-
ications during pregnancy and 
devising a treatment plan. Patients 
who fail to pass their stone with-
in a reasonable amount of time 
should be offered intervention.5

Operative Management
The indications for initial uri-

nary tract decompression via ne-
phrostomy tube or ureteral stent 
are the same as for the general 
population and include infection, 
poor symptom management, 
or bilateral obstructing stones.5 
Those with large stones unlikely 
to pass on their own (>1 cm) also 
need intervention. Historically, 
all of these patients then required 
serial exchanges every 4–6 weeks 
until delivery as the risk of encrus-
tation is increased in pregnancy 
and definitive management was 
not routinely performed. This sub-
jected many patients to a lengthy 
exposure to the known problems 
of indwelling ureteral stents or ne-
phrostomy tubes, including pain, 
risk of dislodgment, and infection. 
Additionally, the patient was ex-
posed to numerous anesthetics 
and hospital visits. 

Over the past 2 decades, with 
advancement in endourology tech-
nology and increased sophistica-
tion of prenatal care and monitor-
ing, traditional thinking has shifted 
to offering antepartum ureterosco-
py for definitive stone treatment 
in patients who are deemed low 
risk and in the second or early 
third trimester (fig. 2). High risk 
patients who should not be offered 
ureteroscopy include patients with 

obstetric complications, transplant 
kidneys, abnormal anatomy, signif-
icant bilateral stone, or extremely 
large stone burden, and if there 
are inadequate support staff or 
resources available.  There have 
been several large meta-analyses 
showing that the safety and effi-
cacy of ureteroscopy performed 
in pregnant patients do not differ 
significantly from the nonpregnant 
population.3 Patients can be coun-
seled that the only reported risk to 
their pregnancy is preterm labor, 
which is very low (0%–1%). Addi-
tionally, antepartum ureteroscopy 
has been shown to be more cost-ef-
fective and beneficial for patients 
when compared to serial stent ex-
changes.8 Finally, operative times 
should be as brief as possible and 
ureteroscopy should be performed 
with ultrasonography alone or with 
low-dose fluoroscopy with the pel-
vis covered. 

The AUA guidelines now re-
flect this, stating that in pregnant 
patients with ureteral stones, cli-
nicians may offer ureteroscopy 
to patients who fail observation. 
(Strong Recommendation; Evi-
dence Strength: Grade C.)5 To en-
sure that surgery is as safe as pos-
sible for the woman and her fetus, 
it is important that procedures are 
done at an institution where neo-

natology and obstetrics are avail-
able.  Fetal heart tones should be 
evaluated before and after surgery, 
and some providers may also want 
to obtain a nonstress test once the 
pregnancy has reached viability.9 It 
is important to keep in mind that 
no currently used anesthetic agents 
have ever been shown to have tera-
togenic effects in humans.9

Shock wave lithotripsy remains 
contraindicated in pregnancy due 
to the risks of miscarriage, con-
genital malformation, intrauterine 
growth retardation, and placen-
tal displacement.3 The success of 
percutaneous nephrolithotomy in 
pregnancy is limited to a few case 
reports at this time. Therefore, it re-
mains contraindicated during preg-
nancy due to the increased opera-
tive and fluoroscopy time, as well 
as typically prone positioning.3 

Conclusion
Pregnant women with symptom-

atic urolithiasis present a significant 
challenge to the urologist, requiring 
a multidisciplinary treatment ap-
proach. The conservative manage-
ment of urolithiasis in pregnancy is 
the first line recommendation with 
analgesia and adequate hydration.  
Intervention, however, will be nec-
essary at times, and when it is, defin-

itive management with antepartum 
ureteroscopy should be strongly 
considered in the properly selected 
patient. If stone treatment is not ap-
propriate, then decompression with 
nephrostomy tube or ureteral stent 
and subsequent serial exchanges 
thereafter may be necessary. Coun-
seling and shared decision-making 
remain important during this stress-
ful clinical scenario. STOP
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Figure 2. Algorithm for management of nephrolithiasis in pregnancy. HASTE, half-Fourier single shot turbo spin-echo.
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Renal Transplantation in the Urologically Complex 
Child: Lessons Learned
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University of Miami, Miller School of Medicine
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In children and adolescents, 
20%–30% of end stage renal dis-
ease (ESRD) is caused by urolog-
ical disease, leading to challenging 
management dilemmas. Posterior 
urethral valves (PUV), prune-belly 
syndrome and neurogenic blad-
der are common causes of lower 
urinary tract dysfunction (LUTD) 
leading to ESRD, whereas vesi-
coureteral reflux (VUR) is a less 
common etiology.1 Renal trans-
plantation (RT) is the preferred 
treatment modality for ESRD in 
the pediatric population;2 howev-
er, there is a concern that in pa-
tients with ESRD due to LUTD, 
RT would lead to less patient and 
graft survival.1 Recent series have 
attempted to answer the question 
of whether pediatric kidney graft 
survival is worse for children with 
LUTD compared to nonurologi-
cal (NU) patients.1–3 It is becoming 
clearer that durable RT outcomes 
can be achieved in patients with 
LUTD, as long as the bladder dys-
function has been treated before 
RT and meticulously monitored 
afterwards.

Evaluation of bladder dysfunction 
is paramount in children with LUTD 
prior to RT. Many of these patients, 
especially those with PUV or neuro-
genic bladder, have a hostile bladder 
with low compliance, high bladder 
pressures and elevated post-void re-
siduals, which can put the allograft 
in danger. Urologists should employ 
familiar imaging and pressure-flow 
studies to identify bladder dysfunc-
tion and direct treatment. Pre-RT 
evaluation should at least include a 
renal/bladder ultrasound and, if the 
child is toilet trained, uroflowmetry. 
Urodynamics should be included for 
patients with PUV, neurogenic blad-
der, hydronephrosis, VUR or recur-
rent UTI. 

There are many effective, rou-
tine management options that 
can be employed after workup. 
Anticholinergics should be ad-
ministered for patients with a 

high pressure, low compliance 
bladder. In children with an el-
evated post-void residual, clean 
intermittent catheterization via 
the native urethra or a continent 
catheterizable channel should be 
considered before RT. If a hostile 
bladder does not respond to non-
operative modalities, augmenta-
tion cystoplasty (ACP) should be 
considered. The proper timing to 
perform ACP is still up for de-
bate. Some experts believe that 
any reconstructive surgery should 
be done before RT to avoid any 
direct damage from the low-ca-
pacity dysfunctional bladder to 
the graft.4 On the contrary, Jesus 
and Pippi Salle, after a literature 
review of RT patients with PUV, 
concluded that preemptive ACP 
should only be performed if the 
risk of increased bladder pressure 
to the graft exceeds the risks, no-
tably recurrent UTI, associated 
with ACP.3 They also suggest that 
ACP is feasible after RT in the 
PUV population if needed, since 
many of these patients develop 
myogenic failure and therefore 
do not need ACP.

Recent data have shown equiv-
alent RT outcomes in pediatric 
patients with LUTD compared to 
NU patients. Fine and colleagues 
compared RT in boys with a histo-
ry of PUV to NU boys and found 
that those with PUV do not have a 
higher graft failure rate.5 We recent-
ly reported our experience, finding 
that children requiring RT due to 
urological causes had no disadvan-
tage in graft survival compared to 
children with ESRD of NU caus-
es.2 In our cohort we found an as-
sociation between post-transplanta-
tion UTI and graft loss, which has 
also been shown by other groups, 
highlighting the morbidity of fe-
brile UTI after RT to both graft 
function and the patient.2,6 Bagga 
and colleagues evaluated trends 
in RT using a transplant registry 
and found that for patients with 
congenital urinary tract disorders, 
better management has lead to a 
delay in time to RT, which actually 
translated into improved RT graft 
and patient survival.7

Several urological considera-
tions should be taken into account 
during RT surgery in the pediatric 
population. Since kidney graft hy-
dronephrosis is common, a non-
refluxing extravesicular reimplant 
into the native bladder is pre-
ferred when feasible. If the blad-
der is too small or thick-walled to 
safely implant the ureter, a urete-
ro-ureterostomy with the native 
ureter is an excellent option in 
the absence of VUR. Managing 
the graft ureter in the urological-
ly complex child is an excellent 
opportunity for collaboration be-
tween pediatric urologists and the 
transplant team. 

Despite these techniques, 
post-transplant hydronephrosis may 
occur in up to 50% of patients after 
RT, and lead to an increased risk of 
pyelonephritis and worsening graft 
function.8 Any patient with graft hy-
dronephrosis should be promptly 
evaluated with both urodynamics 
and VCUG to identify if high blad-
der pressure or VUR are contrib-
uting. In patients with concomitant 
bladder dysfunction and VUR, the 
bladder should be addressed first as 
this may resolve the VUR.

Isolated transplanted kidney VUR 
can be difficult to treat, although for-
tunately most patients are asympto-
matic.6 In the absence of UTI, low 
grade VUR can be observed with 
antibiotic prophylaxis. Higher grade 
VUR and/or breakthrough UTI will 
require surgical correction to prevent 
pyelonephritis and graft damage (see 
figure). Unfortunately, endoscopic 
management of post-RT VUR only 
has a 26% success rate and should 
be used sparingly.9 Nonrefluxing ex-
travesicular ureteroneocystotomy is 
preferred, with uretero-ureterostomy 
to a native ureter without VUR as 
another option.

Another controversy in RT is 
whether or not to perform native 
nephrectomy, and when it should 
be done. Ideally, the native kidneys 
should remain in situ unless there is 
significant proteinuria, uncontrol-
lable hypertension, recurrent UTI 
with or without VUR, severe poly-
uria and kidney stones.10 If native 
nephrectomy is necessary, it should 

be performed before or at the time 
of RT, especially if there is concern 
that leaving the native renal units 
will exacerbate the LUTD and risk 
graft survival. Another option is to 
perform ureteral ligation at the time 
of RT instead of native nephrecto-
my, which would leave the native 
ureter for future reconstruction if 
needed.10

Although historically RT in 
patients with ESRD from LUTD 
seemed dangerous, we have 
learned that RT outcomes are 
similar to those with NU ESRD 
when bladder dysfunction is prop-
erly managed prior to transplan-
tation and monitored afterwards. 
In the urologically complex child, 
the pediatric urologist should col-
laborate with the transplant team 
prior to and after transplantation 
to help ensure long-term graft sur-
vival. STOP
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Figure. Grade 4 vesicoureteral reflux into 
transplant ureter of an adolescent with 
recurrent febrile UTIs who ultimately required a 
nonrefluxing extravesicular reimplant.
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Frailty in Surgical Patients—Is it Relevant  
to Sexual Medicine?
Ramzy T. Burns, MD and 
Helen L. Bernie, DO, MPH
Indiana University

In the United States, over 40% of 
all surgical patients are older than 
65 years of age.1 As the age of our 
urological surgical patients contin-
ues to rise, there is an increased 
need for adequate preoperative 
evaluation to best predict patient 
outcomes and prevent patient mor-
bidity and mortality. Advanced age 
carries a greater risk of postopera-
tive complications, morbidity, and 
mortality, yet not everyone ages the 
same. We have all seen the healthy 
70-year-old patient walk into our 
office, who runs 3 miles a week 
and volunteers at his local church; 
and then there is the 52-year-old 
patient who has trouble walking 
through our door, with a medical 
history and medication list that en-
compasses almost 2 pages of docu-
mentation. 

As urologists, we employ mul-
tiple different methods to try to 
adequately evaluate patients pre-
operatively, including sending 
them for preadmission testing and 
the old-fashioned “eyeball test.” 
However, these methods are not 
always a great predictor of patient 
outcomes. More recently, patient 
“frailty” has emerged as a better 
indicator for mortality and mor-
bidity than chronological age, or 
the Charlson Comorbidity Index. 
Despite this, frailty may be a con-
cept you haven’t even heard of 
until now. An awareness of frailty 
and the associated risks for these 
adverse health outcomes can im-
prove care for this vulnerable 
subset of patients, who we will be 
seeing more and more of in our 
offices.

Frailty has been defined as an 
age-related cumulative decline in 
multiple physiological systems, 
which is characterized by a vulner-
ability to adverse health outcomes 
and a low reserve for insult.1 While 
multiple instruments exist in the lit-
erature, 3 main models have arisen 
to characterize how frailty devel-
ops and manifests. The Phenotype 
Model encompasses unintentional 
weight loss, self-reported exhaus-

tion, weakness as measured by grip 
strength, slow walking speed, and 
low physical activity.2 It was inde-
pendently predictive of falls, wors-
ening mobility, hospitalization, and 
death even after adjusting for co-
morbidities and social components 
predictive of mortality. The second 
model from the Canadian Study 
of Health and Aging (CSHA), the 
Frailty Index (FI), is calculated by 
quantifying the number of deficits 
present in an individual divid-
ed by the total number of deficits 
measured.3 These deficits include 
comorbidities, cognitive impair-
ments, geriatric syndromes, and 
psychosocial risk factors. The FI 
score ranges from 0 to 1, with high-
er scores indicating greater degree 
of frailty. Lastly, the modified Frail-
ty Index (mFI) consists of 11 varia-
bles from the CSHA Frailty Index 
that are available in the American 
College of Surgeons National Surgi-
cal Quality Improvement Program 
(NSQIP®) database (see table). 
These variables are identifiable pa-
tient characteristics, which are able 
to be easily extricated via a simple 
history-taking and physical exami-
nation. Each criterion is equal to 1 
point, so the index is calculated by 
adding all the criteria points availa-
ble for your patient and dividing by 
the total, which is 11 points.  The 
higher the score, the higher the 
frailty in your patient.

All these models have been ex-

amined to determine their rele-
vance on surgical patient outcomes. 
Specifically, the mFI was utilized 
in 16 studies including 683,487 
patients, of whom 65% were con-
sidered frail.4 This meta-analysis 
out of the American Journal of Sur-
gery found that frail patients had 
higher rates of complications, 
wound complications, readmis-
sions, discharge to skilled care, and 
mortality across multiple surgical 
subspecialties including urology. 
They concluded that patient frailty 
should be formally incorporated 
in the preoperative assessment of 
surgical patients and aid in surgi-
cal decision making. A prospective 
multi-institutional study assessed 
preoperative frailty in 14,530 elec-
tive surgery patients and stratified 
patient frailty into low, intermedi-
ate, and high risk.5 This study also 
included multiple surgical subspe-
cialties, with urology encompass-
ing the largest volume of cases at 
24%. They found that increased 
frailty led to higher morbidity, re-
admission, and mortality. They 
also found that increased frailty led 
to more emergency room visits, 
increased length of hospital stays, 
and increased inpatient costs. 

Despite the impact of frailty on 
postoperative outcomes as shown 
in the literature, there is a paucity 
of literature on frailty in urologi-
cal sexual medicine and urologi-
cal prosthetics. One retrospective 

study utilized the mFI in post-pe-
nile prosthesis implantation and 
found that it was not predictive of 
adverse outcomes, but did corre-
late with higher rates of postopera-
tive Clavien-Dindo I-III complica-
tions.6 In a pilot study of patients 
undergoing inflatable penile pros-
thesis placement, Brennan et al 
analyzed patient grip strength to 
assess frailty.7 This group revealed 
that 77% of patients age 65 and old-
er exhibited frailty, while 54% of 
patients younger than 65 also ex-
hibited frailty. Frail patients in this 
group were at increased risk for 
prolonged recovery with pain and 
had more challenges with device 

Figure. Jamar Hydraulic Hand Dynamometer 
(cost $250.00 USD) for hand grip assessment.

Table. Modified Frailty Index

Modified Frailty Index (mFI)

Variable present in patient’s history

1. Diabetes mellitus

2. Congestive heart failure

3. Hypertension requiring medication

4. History of myocardial Infarction

5. Previous percutaneous coronary intervention or angina

6.  History of transient ischemic attack or cerebrovascular (CV) event without neurological 
deficit

7. CV event with neurological deficit

8. Impaired sensorium

9. History of chronic obstructive pulmonary disease or pneumonia

10. History of peripheral vascular disease or rest pain

11.  Functional health status before surgery is partially or totally dependent for activities of 
daily living

Add 1 point for each variable present in patient’s history and divide by total points possible (11 points). 
The higher the percentage, the greater the frailty. Arrow-right Continued on page 22
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FRAILTY IN SURGICAL PATIENTS
Arrow-right Continued from page 21

manipulation/instruction.  Notably, 
frailty did not correlate with in-
creased postoperative complica-
tions. These are the only 2 articles 
in the literature for urological sexu-
al medicine and frailty. 

We believe that the grip strength 
test, if nothing else is used, is a 
great tool to assess penile pros-
thesis candidates, since those who 
may struggle with inflation or de-
flation of their device will likely 
have reduced hand strength. It is 
a relatively inexpensive device to 
purchase and can easily be used in 
an office setting with the patient in 
less than 3 minutes (see figure).

Jointly, NSQIP and the Ameri-
can Geriatrics Society proposed a 

best practice guideline stating that 
frailty should be formally assessed 
in the preoperative setting. Howev-
er, frailty remains an underutilized 
prognostic indicator despite its abil-
ity to identify patients prior to sur-
gery who may be at risk for post-
operative complications or may 
require enhanced postoperative 
discharge planning and support. 
Specifically in the field of urologi-
cal sexual medicine, the assessment 
of patient frailty can improve our 
ability to risk stratify patients and 
improve their postsurgical care. We 
should all be encouraged to adapt 
formal incorporation of preopera-
tive frailty assessments in our pa-
tient population. STOP
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Histologic Variants in Bladder Cancer:  
How Do We Treat the Most Common Types?
Tanya W. Kristof, MD,  
Clark E. Judge, MD,  
Gladell P. Paner, MD and  
Piyush K. Agarwal, MD
The University of Chicago

Since the first publication of 
the histologic classification of 
bladder cancer in 1973 to the 
most recent in 2016, the World 
Health Organization classifica-
tion of urothelial carcinoma (UC) 
has grown substantially.1 Up to a 
third of cystectomy specimens 
may harbor divergent differen-
tiations, defined as UC present 
with other morphologies.2 Here 
we discuss the most common car-
cinoma variants. 

Pure Squamous Cell 
Carcinoma

Pure squamous bladder carci-
noma is the most common his-
tologic variant, representing 5% 
of bladder cancers in Western 
countries and up to 30% of can-
cers in endemic countries.3 Risk 
factors include Schistosomiasis 
infection, recurrent urinary tract 
infections, long-term indwelling 
catheters and recurrent bladder 
calculi. Histologically, typical 
squamous features are seen with 
keratin pearls and intercellu-
lar bridges (see figure, part A).1 
More than 70% of patients have 
muscle-invasive bladder cancer 
(MIBC) at diagnosis. Radical cys-
tectomy (RC) is the mainstay of 
treatment in nonmetastatic cases 
and is superior to radiation.4 Un-
fortunately, patients have a worse 
prognosis when stage-matched to 
pure conventional urothelial car-
cinoma (PUC) due to tendency 
for locoregional metastasis. Ne-
oadjuvant chemotherapy (NAC) 
and adjuvant chemotherapy have 
no role in treatment. It should be 
noted that UC with squamous dif-
ferentiation, which is found in up 
to 30% of UC tumors, has differ-
ent clinicopathological features 
than pure squamous bladder can-
cer (see figure, part B). SWOG 
S8710 showed that patients with 
UC with squamous or glandular 
differentiation had a better re-

sponse to NAC than those with 
PUC.5

UC with Glandular 
Differentiation

Glandular differentiation is 
seen in 8%–18% of invasive UC.6 
Glandular UC can be differentiat-
ed from benign glandular lesions, 
such as villous adenoma and cys-
titis glandularis, by the TERT pro-
motor mutation, which is seen in 
two-thirds of UC with glandular 
differentiation.7 Glandular neo-
plasms include enteric and muci-
nous types and may be character-
ized by extravasated mucin with or 
without signet ring cells (see figure, 
part C).8 While UC with glandular 
differentiation has similar overall 
survival (OS) to PUC, it often pre-
sents at a more advanced stage.9 
NAC may downstage prior to RC, 
and RC is preferred if surgically re-
sectable.5

Pure Adenocarcinoma
Primary bladder adenocarcino-

ma makes up  about 2% of bladder 
cancers.3 It must be clinically dif-
ferentiated from adenocarcinoma 
from a different primary organ, 
such as prostate, endometrium or 
colon. Like UC with glandular dif-
ferentiation, these are mucinous tu-
mors that may or may not contain 
signet ring cells (see figure, part D). 
Additionally, there are urachal and 
non-urachal subtypes. Treatment 
is cystectomy or partial cystecto-
my. Partial cystectomy, including 
en bloc removal of the umbilicus, 
urachus and bladder dome, is ap-
propriate in select cases where the 
tumor is localized to the bladder 
dome. Adjuvant radiotherapy is 
indicated for advanced disease to 
improve local control.10 

Nested UC
The nested variant is charac-

terized by “nests” or clusters of 
urothelial cells invading into the 
lamina propria and muscularis pro-
pria (see figure, part E). The bland 
appearance of these cells makes it 

difficult to distinguish from benign 
lesions such as florid von Brunn’s 
nests or nephrogenic adenoma, 
although these benign lesions typ-
ically do not invade the muscularis 

propria.3 Similar to PUC, there is a 
high incidence of TERT promotor 
mutations in the nested variant that 

Figure. A, pure squamous. B, UC with squamous differentiation. C, UC with glandular differentiation.  
D, adenocarcinoma. E, nested. F, micropapillary. G, small cell/neuroendocrine. H, plasmacytoid. I, 
sarcomatoid. J, LELC.

Arrow-right Continued on page 24
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is not present in its benign mimics.6 
When compared to stage-matched 
PUC, the nested variant has a high-
er rate of locally advanced disease 
(pT3–T4) at RC.1,3,11 Data on this 
variant’s response to NAC are lim-
ited with one small study showing a 
13% response rate.12

Micropapillary UC
Micropapillary bladder cancer 

accounts for 2%–5% of UC.3 His-
tologically, it has small aggregates 
and filiforms of cells within lacunar 
spaces (see figure, part F). Geneti-
cally it is associated with HER2/
ErbB2 amplification and is mo-
lecularly classified as the luminal 
subtype. Unfortunately, these tum-
ors often present at a high patho-
logical stage with lymphovascular 
invasion.1 Data indicate that T1 
micropapillary carcinoma of the 
bladder should be treated with 
prompt RC rather than bacillus 
Calmette-Guérin given its aggres-
sive nature and poor response rate 
to intravesical therapy. There are 

conflicting data regarding the utili-
ty of NAC prior to cystectomy for 
T2 disease. It may downstage tu-
mors and have an OS benefit for 
patients without tumor-associated 
hydronephrosis.13 Metastatic mi-
cropapillary disease has similar OS 
to PUC.9 

Small Cell/
Neuroendocrine 
Carcinoma

Small cell/neuroendocrine blad-
der cancer is a rare variant (<1%) 
with  high metastatic potential, 
especially to the brain and bone. 
On histology it is indistinguishable 
from small cell carcinomas of oth-
er organs and is characterized by 
sheets of infiltrative small blue cells 
with granular nuclear chromatin 
(see figure, part G).  Genetically it 
is associated with loss of the TP53 
and RB1 genes.14 Given the pro-
pensity for brain metastasis, staging 
for small cell bladder cancer should 
include brain imaging. Treatment 

parallels that of small cell lung can-
cer with platinum-based chemo-
therapy as the mainstay (usually 
with etoposide), even for early lo-
calized disease.9 RC or radiothera-
py should be performed after NAC 
in nonmetastatic cases. It is not 
known which treatment modality 
is superior given the rarity of this 
variant. Unfortunately, OS for this 
subtype is worse than any other 
molecular subtype.3,14 

Plasmacytoid UC
Plasmacytoid urothelial carci-

noma, also sometimes called sig-
net ring cell carcinoma or diffuse 
urothelial carcinoma, is another 
highly aggressive variant that has 
poor prognosis. Plasmacytoid fea-
tures histologically consist of infil-
trated discohesive cells resembling 
plasma cells (see figure, part H).8 
Genetically, it is associated with 
CDH1 and E-cadherin loss and is 
molecularly classified as the lumi-
nal subtype. T1 disease requires 
timely RC due to the high risk of 

under-staging as well as disease 
progression. Furthermore, plas-
macytoid bladder cancer tends to 
spread without macroscopic tissue 
changes, making it difficult for the 
surgeon to determine surgical mar-
gins intraoperatively and necessi-
tating wide surgical margins. While 
early studies showed benefit to 
NAC, contemporary data suggest 
no OS benefit and up-front RC 
is recommended. Unfortunately, 
prognosis is worse than PUC, even 
with prompt treatment. 

Sarcomatoid UC
Sarcomatoid bladder cancer rep-

resents approximately 0.3% of UC. 
Risk factors include previous radi-
otherapy exposure and intravesical 
cyclophosphamide.3 Histological-
ly, mesenchymal differentiation is 
noted often with spindle cell mor-
phology (see figure, part I).  Molec-
ularly, sarcomatoid UC is closest 
to the basal subtype.6 Genetically, 

HISTOLOGIC VARIANTS IN BLADDER CANCER
Arrow-right Continued from page 23
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 sarcomatoid bladder cancer has 
mutations in TP53, RB1 and PIK-
3CA. Unfortunately, 41% of patients 
present with cT2 disease and 15% 
present with cT3 disease. There-
fore, patients with sarcomatoid UC 
often have a poor prognosis. These 
tumors are chemoresistant, and ear-
ly RC is recommended. 

Lymphoepithelioma-Like 
Carcinoma 

Lymphoepithelioma-like car-
cinoma (LELC) of the bladder 
accounts for <1% of all UC. It is 
aptly named as its poorly differen-
tiated tumor cells with large nuclei, 
prominent nucleoli and syncytial 
growth resemble nasopharyngeal 
lymphoepithelioma (see figure, part 
J).3 Because of the prominence of 
lymphoid cells, these lesions may 
be mistaken for a chronic cysti-
tis or lymphoma. A high index of 
suspicion is necessary for a cor-
rect diagnosis. Prognosis does not 
differ from PUC. RC confers the 
highest disease-free rate, but plati-
num-based chemotherapy remains 
an option as well.15,16 

STOP

1. Humphrey PA, Moch H, Cubilla AL et al: The 
2016 WHO classification of tumours of the uri-
nary system and male genital organs-part b: 
prostate and bladder tumours. Eur Urol 2016; 
70: 106.

2. Linder BJ, Boorjian SA, Cheville JC et al: The 
impact of histological reclassification during 
pathology re-review—evidence of a Will Rogers 
effect in bladder cancer? J Urol 2013; 190: 1692.

3. Lobo N, Shariat SF, Guo CC et al: what is the 
significance of variant histology in urothelial 
carcinoma? Eur Urol Focus 2020; 6: 653.

4. Abdel-Rahman O: Squamous cell carcinoma of 
the bladder: a SEER Database analysis. Clin Gen-
itourin Cancer 2017; 15: e463. 

5. Scosyrev E, Ely BW, Messing EM et al: Do 
mixed histological features affect survival ben-
efit from neoadjuvant platinum-based combi-
nation chemotherapy in patients with locally 
advanced bladder cancer? A secondary analysis 
of Southwest Oncology Group-Directed Inter-
group Study (S8710). BJU Int 2011; 108: 693. 

6. Al-Ahmadie H and Netto GJ: Updates on the 
genomics of bladder cancer and novel molecular 
taxonomy. Adv Anat Pathol 2020; 27: 36. 

7. Cheng L, Lopez-Beltran A, Wang M et al: Telo-
merase reverse transcriptase (TERT) promoter 
mutations in primary adenocarcinoma of blad-
der and urothelial carcinoma with glandular 
differentiation: pathogenesis and diagnostic 
implications. Mod Pathol 2021; doi: 10.1038/
s41379-021-00776-z.

8. Lopez-Beltran A, Henriques V, Montironi R et 
al: Variants and new entities of bladder cancer. 
Histopathology 2019; 74: 77.

9. Veskimäe E, Espinos EL, Bruins HM et al: 
What is the prognostic and clinical importance 
of urothelial and nonurothelial histological vari-
ants of bladder cancer in predicting oncological 
outcomes in patients with muscle-invasive and 
metastatic bladder cancer? A European Associa-
tion of Urology Muscle Invasive and Metastatic 
Bladder Cancer Guidelines Panel systematic re-
view. Eur Urol Oncol 2019; 2: 625.

10. Zaghloul MS, Nouh A, Nazmy M et al: Long-
term results of primary adenocarcinoma of the 
urinary bladder: a report on 192 patients. Urol 
Oncol 2006; 24: 13.

11. Linder BJ, Frank I, Cheville JC et al: Outcomes 
following radical cystectomy for nested variant of 
urothelial carcinoma: a matched cohort analysis. J 
Urol 2013; 189: 1670.

12. Wasco MJ, Daignault S, Bradley D et al: Nested 
variant of urothelial carcinoma: a clinicopatho-

logic and immunohistochemical study of 30 pure 
and mixed cases. Hum Pathol 2010; 41: 163.

13. Fernández MI, Williams SB, Willis DL et al: 
Clinical risk stratification in patients with surgi-
cally resectable micropapillary bladder cancer. 
BJU Int 2017; 119: 684.

14. Robertson AG, Kim J, Al-Ahmadie H et al: 
Comprehensive molecular characterization of 
muscle-invasive bladder cancer. Cell 2018; 174: 
1033.

15. Lopez-Beltrán A, Luque RJ, Vicioso L et al: 
Lymphoepithelioma-like carcinoma of the uri-
nary bladder: a clinicopathologic study of 13 
cases. Virchows Arch 2001; 438: 552.

16. Yang AW, Pooli A, Lele SM et al: Lympho-
epithelioma-like, a variant of urothelial 
carcinoma of the urinary bladder: a case 
report and systematic review for optimal 
treatment modality for disease-free surviv-
al. BMC Urol 2017; 17: 34.  

HISTOLOGIC VARIANTS IN BLADDER CANCER
Arrow-right Continued from page 24

NOW ENROLLING

02

The CONTACT•02 study is designed to explore the safety and effi cacy of an investigational
drug combination—cabozantinib with atezolizumab—for patients with metastatic
castration-resistant prostate cancer (mCRPC). 

CONTACT•02 is recruiting patients who have or have had*:
•  mCRPC (measurable visceral disease or measurable extrapelvic adenopathy)
•  Prior treatment with one, and only one, novel hormonal therapy for locally advanced or 

metastatic castration-sensitive prostate cancer (mCSPC), M0 CRPC, or mCRPC
•  Progressive disease as defi ned by prostate-specifi c antigen progression or soft tissue progression
•  No prior systemic anticancer therapy for mCRPC; prior chemotherapy for mCSPC allowed
• ECOG performance status of 0 or 1
*Patients must meet additional eligibility criteria to enroll.

Learn more at contact02study.com or clinicaltrials.gov and search for NCT04446117, or contact 
Exelixis Medical Information at 1-888-EXELIXIS (1-888-393-5494) or druginfo@exelixis.com.

THE USE OF CABOZANTINIB AND ATEZOLIZUMAB DESCRIBED HERE IS INVESTIGATIONAL.
SAFETY AND EFFICACY HAVE NOT BEEN ESTABLISHED.

The CONTACT clinical program is a collaboration between Exelixis and Roche-Genentech to evaluate 
cabozantinib in combination with atezolizumab in multiple solid tumors. CONTACT•02 is sponsored by Exelixis.

©2020    Exelixis_CONTACT•02_HCP Print Ad_v1_01Jun2020

11338740 Exelixis Contact 02_AUA News_2021 Island Size M1
Date:
Client:
Product:
Client Code:
WF Issue #
Releasing as:
Final Size:
Finishing:
Gutter:
Colors:

Producer:
AD:
AE:
QC:
Production:
Digital Artist:
FR Spellcheck:

1-13-2021 12:40 PM
EXELIXIS, INC.
EXELIXIS CABOZANTINIB
None
6991352
PDFx1a
7.5 (w) x 9.5 (h) - Inches

Trim
None
4C

Steven Clarke x8635
Eduardo Garza-Santos x2398
Cris Barquero x7780
Lynwood
Maria Abreu x3124
Agosto, Victor (NYC-FCB)
None

Job info

Team

Special Instructions

FreightSans Pro (Bold), Gugi (Regular), Robo-
to (Bold Condensed, Condensed), Proxima Nova 
(Bold), Roboto Condensed (Regular)

Fonts Images

Inks

PREPARED BY

Additional Information

Additional Comments for Sizing

RENAME FILE: Exelixis Contact 02_AUA 
News_2021 Island Size

None

None Cyan,  Magenta,  Yellow,  Black

NY_EXEL_A058545_4C.tif (CMYK; 333 ppi; 
90%; 16.1MB), Contact_01_Wordmark_White.
ai (23.55%; 1.1MB), Exelixis_logo_4C_CMYK.ai 
(13.32%; 56KB)

Scale: 1" = 1"

Bleed
Trim/Flat
Live/Safety

7.5" w x 9.5" h  7.5" w x 9.5" h
7.5" w x 9.5" h  7.5" w x 9.5" h
7.25" w x 9.25" h  7.25" w x 9.25" h 

Path: PrePress:Exelixis:11338740:11338740_Exelixis_Contact_02_AUA_News_2021_Island_Size_M1.indd

X1A _

S:7.25"

S:9.25"

T:7.5"

T:9.5"

11338740_Exelixis_Contact_02_AUA_News_2021_Island_Size_M1.indd   1 1/13/21   12:40 PM

http://www.contact02study.com
http://www.clinicaltrials.gov
mailto:druginfo@exelixis.com
http://www.clinicaltrials.gov
mailto:druginfo@exelixis.com


JULY 2021   AUA NEWS26
Trends in Narcotic Usage in Stone Patients— 
Are We Winning the Battle?
David W. Sobel, MD
Brown University 

Casey A. Dauw, MD 
University of Michigan 

Kevan M. Sternberg, MD
University of Vermont

Urological surgery has played a 
role in the perpetuation of the opi-
oid epidemic in the United States. 
Pain control after commonly per-
formed endourological procedures 
for kidney stones has contributed 
to the pervasive overuse of opioid 
medications.  This fact is support-
ed by a recent study demonstrating 
that nearly 1 in 16 opioid-naïve 
patients develop new persistent 
opioid use after ureteroscopy for 
nephrolithiasis.1 Due to increased 
awareness of the opioid epidemic, 
urologists have begun to address 
their own practice patterns regard-
ing postoperative pain control. 
Multiple feasibility studies have 
demonstrated that most patients 
can be discharged without any opi-
oid prescriptions after outpatient 
ureteroscopy with no impact on 
outpatient health care utilization.2,3

On a positive note, it appears 
that the successes shown from ear-
ly experiences have persisted. An 
updated review of the experiences 
at the University of Vermont has 
shown that over a 3-year period, 
>90% of almost 400 patients un-
dergoing ureteroscopy with stent 
placement were successfully dis-
charged without opioid prescrip-
tions. Not receiving an opioid did 
not appear to increase health care 
utilization through emergency de-
partment visits or telephone calls 
to clinic. A recent study by Lee et 
al found that by following a non-
opioid pathway after ureteroscopy, 
new persistent opioid use occurred 
in only 1% of patients.4

Newer studies have strength-
ened earlier observational findings 
by formally comparing the efficacy 
of nonsteroidal anti-inflammato-
ry drugs (NSAIDs) to opioids af-
ter ureteroscopy. Fedrigon et al at 
the Cleveland Clinic just released 
the results of SKOPE (Study of 
Ketorolac vs Opioid for Pain after 
Endoscopy), a double-blinded ran-

domized control trial in patients 
undergoing ureteroscopy, which 
showed noninferiority of NSAIDs 
compared to opioids.5 The study 
also showed improved recovery 
time in the NSAID group. While 
it can be difficult to alter practice 
patterns based on small, single-cen-
ter, observational experiences, 
this study is anticipated to more 
broadly reinforce the finding that 
NSAIDs are not inferior to opioids 
for managing post-ureteroscopy 
pain and should more broadly im-
pact clinical care.

While results from single-insti-
tution series highlight the feasi-

bility and safety of an opioid-free 
pathway following ureteroscopy, 
how this will be translated into 
general urological practice is less 
clear.  A good example of such an 
effort can be found in the Michigan 
Urological Surgery Improvement 
Collaborative’s Reducing Operative 
Complications from Kidney Stones 
(MUSIC ROCKS) initiative. This 
collaborative quality improvement 
initiative, funded by Blue Cross 
Blue Shield of Michigan, includes 
more than 90% of urologists in 
Michigan.  Due to its diverse prac-
tice inclusion, MUSIC ROCKS 
serves as a generalizable sample of 

wider urological practice.  Started 
in 2016, MUSIC ROCKS has fo-
cused on myriad issues surround-
ing optimization of ambulatory 
stone surgery outcomes. A key 
focus has been opioid stewardship 
after ureteroscopy. By discuss-
ing strategies for reducing opioid 
utilization at statewide meetings, 
creating a widely adopted pain op-
timization pathway (POP; fig. 1) 
as well as offering incentive-based 
payment programs (MUSIC POP 
[MPOP]), rates of opioid prescrip-
tion have seen an absolute decline 
of more than 70% following uret-
eroscopy (fig. 2).   

Despite this apparent success, 
there remains substantial variation 
among individual providers within 
MUSIC ROCKS with respect to 
opioid prescribing, which indicates 
continued room for improvement 
(fig. 3).  Moreover, although recom-
mendations indicate that NSAIDs 
should be first line therapy for pain 
control following ureteroscopy, 
only approximately a third of pa-
tients are prescribed these agents 
following surgery, which represents 
a potential missed opportunity.

Pain management in the acute 
setting is also important to consid-
er. Renal colic is one of the most 
common presenting symptoms 
seen in the emergency department 
and necessitates prompt symptom 
control. NSAIDs have been shown 
to be equally if not more effective 
when compared to opioids in this 
setting.6,7 In addition, studies have 
shown that exposure to opioids pri-
or to surgical stone intervention in-
creases the risk of persistent opioid 
use. Addressing pain control in the 
acute setting may be instrumental 
in reducing opioid use downstream 
during the stone episode. 

So, are we winning the battle? 
We are certainly off to a strong 
start, but the war is not over. The 
national opioid prescribing rate 
has declined significantly from a 
peak in 2012 to 2019.8 In general, 
the increased awareness and fo-
cus on the opioid epidemic in our 
country have resulted in successful 

Figure 1. POP for ureteroscopy utilized in MUSIC ROCKS collaborative in Michigan.

Figure 2. Trend in opioid prescribing following ureteroscopy in MUSIC ROCKS from 2016 to 2020. 
Included within figure is initiation of POP and MPOP. Arrow-right Continued on page 27
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efforts to decrease opioid prescrib-
ing. However, the COVID-19 pan-
demic appears to have had a neg-
ative effect on the progress made 
in reducing opioid prescribing. Re-
searchers at Brown University have 
seen increased opioid prescriptions 
following evaluation for renal col-
ic in the emergency department 
during the initial pandemic period.

While we cannot answer the 
question completely, it is likely 
that opioid prescribing for patients 
with kidney stones has decreased 
but remains variable. This results 
from several challenges that exist 
plus the fact that culture in gen-
eral is difficult to change. First, 
patient factors, including preex-
isting anxiety and depression and 
chronic pain, make it difficult to 
avoid opioids after stone surgery.9 
Second, patients may receive 
opioid prescriptions from other 
physicians besides their surgeon. 
For example, Lee et al found that 
16.6% of the 239 patients follow-
ing a nonopioid pathway after ure-
teroscopy ultimately received an 
opioid prescription within 31 days 

of the surgery and that these were 
primarily obtained from alterna-
tive providers.4 Third, opioid pre-
scriptions are often given for re-
nal colic by emergency medicine 
providers or primary care physi-
cians, and this can make it more 
difficult to avoid such medications 
postoperatively. Fourth, practice 
structure, location, and local leg-
islation around opioid prescribing 
all impact practice patterns. These 
factors can present a challenge 
to the patient sent home without 
opioids who still experiences pain 
and cannot obtain an opioid pre-
scription. “Just-in-case” prescrip-
tions can be difficult to avoid in 
such scenarios. 

Finally, defining our goals is im-
portant. It is easy to preach that opi-
oids should be completely avoided 
in all patients with kidney stones or 
after stone related surgery. While 
most patients can be managed well 
without opioids, there are some 
who cannot, and this needs to be ac-
knowledged and not seen as a failure 
on the part of the prescribing physi-
cian. That being said, a true effort 

is needed to change the culture sur-
rounding pain management norms 
and practices to get closer to the goal 
of opioid avoidance for most. STOP
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Figure 3. Provider-level variation in opioid prescribing following ureteroscopy in MUSIC ROCKS. URS, 
ureteroscopy.
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Use of Dynamic Pelvic Magnetic Resonance  
Imaging in the Assessment of Pelvic Organ Prolapse
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Department of Urology 
University of Arizona College of Medicine

Pelvic organ prolapse (POP) is a 
prevalent disease diagnosed in al-
most every urology office due to its 
frequent association with urinary 
incontinence, overactive bladder, 
obstructive lower urinary tract 
symptoms, and urinary retention. 
The traditional and most direct 
means of diagnosis of POP is by 
pelvic examination accompanied 
by an assessment of severity either 
by the older Baden-Walker grading 
system or staging by the more mod-
ern and currently recommended 
POP-Q staging system.1 However, 
physical examination alone is not 
necessarily a perfect means of POP 
assessment and can be confounded 
by poor patient participation (poor 
Valsalva, embarrassment), patient 
positioning (upright vs lithotomy), 
inherent variability in the prolapse, 
and experience of the physician. 
Radiological evaluation by dynam-
ic pelvic magnetic resonance imag-
ing (dMRI) provides an alternative 
objective means of evaluation of 
POP that may provide additional 
adjunctive information valuable to 
the treating physician, particularly 
in the presurgical evaluation.

How is dMRI Performed?
Dynamic pelvic MRI is typically 

performed in the supine or left lat-
eral decubitus position with a com-
fortably full bladder. Since liquid is 
bright on T-2 weighted MRI imag-
es, gel is also placed into the vagi-
nal and rectal spaces to enhance vi-
sualization of the pelvic structures. 
The dynamic images are acquired 
in the midsagittal plane using a 
technique of steady-state free pre-
cession image acquisition.2 This 
protocol produces a cine-loop se-
quence that can be viewed like a 
short video clip showing the pel-
vic organ prolapse during Valsalva 
and also defecography sequences 
in which the patient is asked to 
expel the rectal contrast (fig. 1). 
The inclusion of a defecography 
sequence (which is, notably, not 
practical on office physical exam-

ination) is recommended because it 
significantly increases the detection 
of pelvic organ prolapse compared 
to dMRI using Valsalva maneuver 

alone (fig. 2).2 Performing dMRI 
in the upright sitting position pro-
vides a more natural position for 
the defecography sequence and 

may provide slightly better  grading 
of prolapse compared to supine 

Figure 1. A, 36-year-old female with severe cystocele and uterine prolapse on dMRI, both extending over 6 cm below pubococcygeal line (dMRI grade 3). 
B, 39-year-old female with moderate rectocele on dMRI, extending 4 cm below pubococcygeal line (dMRI grade 2).

Figure 2. A, 81-year-old female with significant descent of anorectal junction and moderate rectocele (arrow) with straining. B, on defecography se-
quence, peritoneocele becomes apparent (arrow).

Arrow-right Continued on page 29
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position, but the equipment for 
upright dMRI is not widely avail-
able at most institutions, and both 
upright and supine MRI correlate 
well, especially with regard to POP 
that is clinically significant.3

How is POP Graded Using 
Dynamic Pelvic MRI?

POP is graded on dMRI by 
measuring descent of the pelvic 
organs below the pubococcygeal 
line (PCL), which is a fixed line 
drawn between the inferior edge 
of the pubic symphysis and the 
last coccygeal joint (figs. 1 and 
2). This is distinct from physical 
examination staging of prolapse, 
which measures pelvic organs in 
relation to their position either 
above or below the hymenal ring 
because prolapse descending be-
low the hymen is often sensed 
by the patient and may lead to 
bothersome symptoms warrant-
ing treatment. This difference 
between dMRI and physical 
examination staging has the po-
tential to confuse what actually 
constitutes clinically significant 
prolapse (see table). Therefore, 
clinicians utilizing dMRI should 
correlate the dMRI findings with 
physical examination and patient 
symptoms before engaging in 
shared decision making on treat-
ment options.

What Additional 
Information  
Does dMRI Provide?

Physical examination still re-
mains the most important part of 
POP assessment, and dMRI grad-
ing of POP in the anterior vaginal 
compartment correlates well with 
physical examination findings.4,5  
Therefore, dMRI likely yields 
minimal additional information 
for prolapse diagnosis in a patient 
with isolated anterior POP (“cysto-
cele”).  However, in the posterior 
and apical vaginal compartments, 
while a bulge can typically be ap-
preciated by speculum examina-
tion, it is not always clear what ana-

tomical structure(s) are behind the 
vaginal wall in these areas. Because 
dMRI clearly shows what struc-
tures are behind the prolapsing 
vaginal walls, it can provide a help-
ful adjunct to physical examina-
tion when assessing the apical and 
posterior vaginal compartments, 
particularly in the evaluation of 
enteroceles and peritoneoceles  
(fig. 2). Dynamic pelvic MRI is su-
perior to physical examination in 
the detection of enteroceles/peri-
toneoceles. In one recent study, 
physical examination only detect-
ed 30% of enteroceles found on 
dMRI and 10% of patients with an 
enterocele were misdiagnosed on 
physical examination as a recto-
cele.4

While having a clear understand-
ing of the underlying diagnosis is 
tantamount for surgical planning 
and patient counseling, it remains 
unclear what effect the additional 
dMRI information has on surgical 
decision making and surgical out-
come since most pelvic surgeons 
will repair an incidentally detected 
and/or misdiagnosed enterocele 
encountered at the time of surgery. 
However, a missed enterocele that 
goes unrepaired can result in recur-
rent symptomatic POP requiring 
additional surgery, and this case 
scenario is often encountered in 
practices performing high volumes 
of female pelvic medicine and re-
constructive surgery. One small 
study demonstrated that dMRI 
findings altered management in 
23% of patients.6 However, evi-
dence in this regard remains lim-
ited, and further investigation into 
the effect of dMRI on surgical deci-

sion making and outcome in larger 
patient cohorts is warranted.

In addition to improving di-
agnostic accuracy with regard to 
POP, dMRI also provides a single 
test that evaluates all the surround-
ing pelvic structures for potential 
concurrent diagnoses that may af-
fect surgical decision making such 
as uterine fibroids and ovarian 
cysts,7 and dMRI can also provide 
additional information on the loca-
tion and configuration of indwell-
ing synthetic mesh implants (espe-
cially the deep pelvic portions of 
the implant) in cases of reoperative 
surgery for recurrent POP.8 

What are the Drawbacks 
of Dynamic Pelvic MRI?

As is the case with any diagnos-
tic test, the cost of dMRI (especial-
ly when compared with physical 
examination) needs to be weighed 
against the value of the information 
that it provides, which will vary with 
the clinical scenario. Additionally, 
patient discomfort and distress may 
be produced by the intimate nature 
of the study, especially the defecog-
raphy phase. Finally, patients with 
nonMRI compatible pacemakers 
and severe claustrophobia are not 
candidates for dMRI evaluation. 

Conclusions
While pelvic examination and 

POP-Q staging remain the main-
stay of diagnosis of POP, dMRI 
can offer a helpful adjunct to phys-
ical examination in diagnosing 
apical and posterior compartment 
prolapse, especially in the detec-

tion of enteroceles and peritoneo-
celes. The inclusion of a defecog-
raphy phase is recommended to 
improve the detection of POP and 
is an aspect of dMRI that is not 
practical to perform on physical 
examination. Additionally, dMRI 
can be helpful in identifying ad-
ditional pelvic pathology and in-
dwelling mesh implants that may 
affect surgical decision making 
and patient counseling. Due to the 
additional cost of dMRI, clinicians 
should have specific clinical ques-
tion(s) in mind that are not clearly 
addressed by physical examina-
tion alone. 
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Table. Summary comparison of dMRI prolapse grading with Baden-Walker grading and POP-Q staging systems

Grading or 
Staging

dMRI Distance 
Below PCL

Baden-Walker Grading POP-Q Leading Edge Distance above  
or below Hymen

0 <1 cm No prolapse No prolapse*

1 1–3 cm Halfway to hymen Greater than 1 cm above hymen

2 3–6 cm At hymen Between 1 cm above and 1 cm below hymen

3 >6 cm Halfway past hymen Over 1 cm below hymen, but less than (TVL – 2) cm below hymen

4 — Maximum descent Complete Eversion: More than (TVL – 2) cm below hymen

TVL, total vaginal length. 
*Specific criteria for POP-Q stage 0: points Aa, Ba, Ap, Bp = −3 cm and points C/D ≤(TVL-2) cm.
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“Time isn’t the main thing. It’s the only 
thing.” – Miles Davis

As the adage goes, “timing 
is everything.” This attribute is 
particularly relevant when dis-
cussing evaluation and manage-
ment of persistent or recurrent 
incontinence following artificial 
urinary sphincter (AUS) implant. 
Overall, the AUS is virtually 
unparalleled as an engineering 
marvel with astonishing durabil-
ity presenting transformational 
gains for patients. Thus, if incon-
tinence recurs, it is imperative to 
have a robust armamentarium to 
approach diagnosis and manage-
ment. The following outlines key 
perspectives for evaluation, high-
lights aspects of our AUA/SUFU 
Guideline: Incontinence after 
Prostate Treatment1 and con-
temporary high-yield resources,2 
and discusses treatment options 
to optimize patient outcomes.3 
For the seasoned prosthetic sur-
geon, some of these insights 
may appear intuitive; however, 
the embedded nuances expand 
concepts for all implanters and 
ultimately serve to enhance 
treatments for our patients with 
stress urinary incontinence. As 
the most prevalent indication for 
AUS placement is incontinence 
after prostate treatment, most 
of the discussion will be focused 
on men with bulbar urethral cuff 
placement, although many of the 
concepts may be applicable to 
females and bladder neck place-
ment.4 

Early Recurrent 
Incontinence

Multiple scenarios exist that 
may provoke sub-optimal results 
in the weeks and months follow-
ing AUS activation. In general, 
the following section addresses 
the first 6 months after device ac-
tivation. Most implanters wait 4–6 
weeks following AUS placement 
until activation. 

Patient Selection and 
Related Factors 

Prior to implantation of artificial 
urinary sphincter, clinicians should en-
sure that patients have adequate physi-
cal and cognitive abilities to operate the 
device (Clinical Principle)1

Screening for the appropriate 
AUS candidate includes consider-
ably more than assessment of stress 
leakage. Has the implanter exclud-
ed patients with chronic urinary 
infections, an irreversibly obstruct-
ed urinary tract, refractory storage 
symptoms, altered bladder compli-
ance, or known allergies to AUS 
device components?5 One of the 
fundamental preoperative queries 
should pertain to possession of the 
cognitive and physical capabilities 
to appropriately manipulate the 
device.6 It is emboldened upon the 
surgeon to appropriately select pa-
tients who will be facile with AUS 
utilization. Was guidance provided 
regarding pump manipulation dur-
ing healing to promote a depend-
ent position within the scrotum 
and was the patient compliant with 
postoperative instructions? Is the 
patient able to adequately access 
the scrotal pump? Did the patient 
inadvertently deactivate the de-
vice? Does the patient note inconti-
nence when standing from a sitting 
position on a hard surface, which 
may temporarily deform the cuff? 
Does the patient have urine trap-
ping in foreskin? Does the patient 
allow adequate time after urination 
for cuff coaptation before walking 
away from the toilet? Did you set 
appropriate expectations for im-
provement with the patient preop-
eratively?

Keys to diagnosis: Interval 
history, physical examination to 
evaluate scrotal pump location and 
ability of clinician to cycle device 
with direct observation of patient 
technique can be illuminating.

Treatment strategies: Edu -
cation of the patient regarding 
device utilization and outcome 
expectations is critical. In most in-
stances, careful counseling will al-
leviate these early issues and allow 
for successful device use. 

Early Mechanical 
Malfunction

Although exceptionally rare, 
both device and surgeon-related 
factors may contribute to mechan-
ical faults in the months following 
device activation. Were there any 
complexities of placement in the 
operating room that may have con-
tributed to damage to the compo-
nents? Was the pressure regulating 
balloon (PRB) filled with the appro-
priate volume of fluid? Was there 
an immediate postoperative com-
plication such as scrotal hematoma 
which may have impaired capacity 
to manipulate the pump? Is there 
suggestion of incomplete filling or 
air within the system during pump 
cycling? Was the cuff placed in a 
proximal bulbar location and ap-
propriately sized?

Keys to diagnosis: Uncovering 
mechanical issues will be enhanced 
by knowledge of intraoperative 
and postoperative areas of concern, 
physical examination by the clini-
cian to assess for cuff cycling with 
expected convexity of the full bulb, 
examination for capsule formation 
in the scrotum, perineal examina-
tion for cuff site abnormalities, as 
well as imaging to reveal fluid vol-

ume within the PRB which can be 
performed with contrast agents or 
saline filling. Cross-sectional imag-
ing is preferred to allow accurate 
measurements of approximately 
3.5 cm diameter (fig. 1).2 Even if 
the pump appears to cycle appro-
priately, it has been postulated that 
less than 16 cc of fluid within a 
typical 61–70 cmH20 PRB will not 
transmit appropriate forces for ure-
thral coaptation.7 PRB herniation 
outside of the fascia will decrease 
ultimate pressure transmission to 
the urethra and the location should 
be assessed. Occasionally, excep-
tionally valuable insights will be 
revealed with imaging, such as in-
advertent placement of the PRB in 
the peritoneal cavity (fig. 1). Of all 
the aspects of the AUS, very rarely 
is the scrotal pump the genesis of 
mechanical malfunction. 

Treatment strategies: Early 
mechanical malfunctions will often 
require operative revision and the 
enduring question: which compo-
nent should be replaced? Attempts 
to spare components in the early 
time frame and manipulate only the 
parts necessary is optimal and sev-
eral innovative strategies have been 
developed,8 although each revision 
surgery merits an individualized ap-
proach. If there is a substantial cap-
sule surrounding the pump in the 
scrotum which precludes cycling, a 
scrotal incision and re-siting of the 
pump into a new dartos pouch will 
often be successful. Discovery that 
the cuff tab is not secured over the 
tubing adapter (button) may be en-
countered, albeit rarely. If there is 
not an obvious deficit noted at the 
PRB or cuff site, it is possible there 
has been damage to the connections 
or tubing and complete replace-
ment of the device will be mandat-
ed. Additionally, downsizing or up-
sizing of the cuff may occasionally 
be indicated. 

Contribution of Storage 
Symptoms

Pre-existing or de novo urgen-
cy urinary incontinence mandates 

Figure 1. Cross sectional imaging to interro-
gate fluid volume and location of PRB. Note 
size of PRB to estimate volume. Also note 
intraperitoneal location of PRB noted in this 
patient prior to revision surgery. Arrow-right Continued on page 31
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thoughtful consideration and is of 
particular concern with patients fol-
lowing radiotherapy. High ampli-
tude uninhibited detrusor contrac-
tions will generate pressures which 
can easily overcome the urethral 
pressures exerted at the level of the 
bulbar cuff. Other concerns would 
include screening for urinary reten-
tion with overflow incontinence, 
which may manifest even prior to 
device activation, and always be 
cognizant for possible urinary tract 
infection.

Keys to diagnosis: Pre-pro-
cedural history may provide sub-
stantial insight. Does the patient re-
port incontinence associated with 
urgency or have leakage when su-
pine? In select circumstances, func-
tional evaluation with multichannel 
urodynamics will be of assistance in 
determining the primary etiology 
of the incontinence and ensure no 
bladder compliance changes exist 
which may place the upper tracts 
at risk. Although a relatively rare 
phenomenon, severe bladder dys-
function may be unmasked follow-
ing AUS placement. Assessment of 
post-void residual and urinalysis 
will be important to gain insight.

Treatment strategies: For 
urgency incontinence, proceed 
along the pathway as outlined 
in Diagnosis and Treatment of 
Non-Neurogenic Overactive Blad-
der (OAB) in Adults: an AUA/
SUFU Guideline.9

Early Cuff Erosion
Risks of early cuff erosion are pri-

marily related to intraoperative and 
postoperative complications. Was 
there urethral injury during the dis-
section? Was there blood at the me-
atus following urethral dissection? 
Was there excessive bleeding during 
the urethral dissection suggestive of 
an unrecognized injury? Was there 
difficulty seating the cuff suggestive 
of an under-sizing error? Did the 
patient have preoperative urethral 
compromise including radiation, 
prior AUS, prior urethroplasty, 
prior or concurrent urological pros-
thetic, metabolic compromise, or a 
history of other potential urethral 
risk factors?2 Did the patient require 
postoperative catheterization for 
urinary retention? 

Keys to diagnosis: History 

of preoperative and intraoperative 
events will often increase index of 
suspicion for cuff erosion. 

Treatment strategies : 
Erosion requires device explant as 
the system is irreversibly colonized 
even if not overtly infected. Most 
contemporary implanters will per-
form concurrent urethroplasty to 
potentially decrease urethral stric-
ture formation (fig. 2). AUS reim-
plant may be considered in several 
months, typically at a new location 
or with an alternative approach 
such as transcorporal placement.10 

Late Recurrent 
Incontinence

Patients should be counseled that ar-
tificial urinary sphincter will likely lose 
effectiveness over time, and reoperations 
are common (Strong Recommendation; 
Evidence Level: Grade B)1

Urethral Atrophy
Sub-cuff atrophy in the bulbar 

urethra represents a mismatch be-
tween the cuff size and urethral cir-
cumference resulting in decreased 
transmission of pressures. Chronic 
pressure on the corpus spongio-
sum from the AUS cuff may result 
in tissue compromise over years, 
although gradual fluid loss accom-
panied by the fixed mature capsule 
presents an equally valid hypoth-
esis for diminished efficacy over 
time. Regardless of the mechanistic 
intricacies, increased periurethral 
space between the cuff backing and 
urethra decreases urethral coapta-
tion at the cuff site. Typically, ure-
thral atrophy is compensated for in 
the hydraulic system of the AUS by 
increased fluid volume within the 
cuff. For the experienced implant-
er, atrophy and elevated fluid ca-
pacity of the cuff can be recognized 
as a subtle finding of increased vol-
umes transferred to the cuff during 
multiple pump compressions. The 
patient will often report a history 
of initial satisfactory results with a 
gradual recurrence of their inconti-
nence over an extended period. 

Keys to diagnosis :  Ure -
throscopy is mandated in the 
evaluation of late incontinence to 
differentiate poor coaptation from 
cuff erosion. Cystoscopic technique 
requires a finesse essential to deter-

mine the etiology of the pathology. 
Most AUS implanters prefer to per-
form flexible cystoscopy for evalua-
tion or for intervening on proximal 
pathology in the urethra or bladder. 
Prior to deactivating the device, the 
cystoscope is utilized to carefully 
evaluate the urethra from the fos-
sa navicularis through the penile 
urethra and passed just distal to 
the cuff. A fully functional cuff will 
demonstrate symmetric coaptation 
without ability to visualize the prox-
imal urethra. Incomplete coapta-
tion is diagnostic of system mal-
function (fig. 3). Once the activated 
cuff site is viewed, the cystoscope is 

removed and the AUS locked into 
the deactivated position. A brief 
waiting period of approximately 
30 seconds is recommended just to 
ensure the cuff remains deactivated 
as noted by the continued concave 
dimple in the pump. The cystoscope 
is then traversed through the cuff 
site, which may display mild cir-
cumferential narrowing, but should 
not preclude passage of a flexible 
cystoscope. Pale mucosa may sig-
nal atrophy. The urothelium should 
not display bullae or pits suspicious 
for impending erosion. Of course, 

Figure 2. A, urethral erosion secondary to AUS. Note presence of surrounding capsule following 
device explant. B, anastomotic urethroplasty at erosion site.

Arrow-right Continued on page 32
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interrogation of this area for overt 
cuff erosion is essential. Evaluation 
for proximal stricture or bladder 
pathology may uncover necessity 
for additional interventions. 

Treatment strategies : 
Although some experienced pros-
thetic surgeons advocate for  capsule 
release, most cases will involve 
downsizing the cuff, replacing the 
cuff in a new location, or transcor-
poral placement. It benefits the pa-
tient for most remote mechanical 
malfunctions to replace all portions 
of the device. There is an occasion-
al indication to drain and retain the 
implanted PRB during the revision 
surgery (fig. 1). Also available are 
PRBs which exert pressures higher 
than 61–70 cmH20 although these 
are rarely utilized. There is limited 
enthusiasm for use of bulbar male 
slings, bulking agents, or investiga-
tional cell therapies for the AUS pa-
tient with recurrent incontinence. 

Mechanical Deficiencies 
Device malfunction over time is 

expected with prosthetic implants 
and all patients should be counse-
led that the need for revision due 
to mechanical issues would be the 
norm rather than the exception. 
Although unable to predict the lon-
gevity of the device for any given 
patient, overall expect revision rates 
of approximately 30% by 10 years 
post-implant.11 Although some in-
dividuals will note a progressive in-
crease in incontinence, mechanical 
dysfunction is often accompanied 
by an abrupt change in symptoms. 

Keys to diagnosis: Interval 
history and physical examination 
to evaluate the ability of clinician 
to cycle the device will often reveal 
fluid loss. It is expected that wall 
tension in the PRB will decrease 
over time due to osmosis of the fill-
ing agent. Cystoscopy is prudent to 
rule out any concomitant urethral 
or bladder pathology as well as the 
potential for cuff erosion. In select 
circumstances, imaging may be util-
itarian although less valuable if ulti-
mately planning device revision. 

Treatment strategies: Most in-
stances of late mechanical malfunc-
tion require operative revision with 
device explant and potential future 
reimplant with all options as outlined 
above for urethral atrophy feasible.

Late Cuff Erosion
Classic teaching suggests that 

men with cuff erosion display he-
maturia, infection (characterized 
by dysuria) and recurrent inconti-
nence. However, the presentation 
is frequently quite subtle with a 
consistent finding of late erosion 
being recurrent incontinence, 
which must be distinguished from 
urethral atrophy or mechanical 
compromise. Understanding the 
time course of the incontinence and 
external factors is critical. Was the 
patient catheterized with or with-
out deactivation or for an extended 
period? Did the patient undergo 
other urological procedures such 
as rigid cystoscopy/ureteroscopy 
for stone disease? Did the patient 
undergo surveillance cystoscopy 
without AUS deactivation?

Keys to diagnosis: Interval 
history of risk factors for cuff ero-
sion with urethroscopy mandated. 

Treatment strategies: De-
vice explant, urethroplasty and 
consideration for reimplant in 
several months. Insuring patients 
have medic alert tags or brace-
lets to identify the presence of the 
AUS if the patient is incapacitated 
can assist in preventing such de-
vice loss. 

In conclusion, there are few pro-
cedures in urology that deliver the 
incredibly positive impact on a pa-
tient’s quality of life as AUS place-
ment. Durable strategies for the 
prosthetic surgeon for evaluation 
and management of recurrent incon-
tinence after AUS will ensure the de-
vice, and therefore patient outcomes, 
stand the ultimate test of time. STOP
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Figure 3. Urethroscopy for recurrent incontinence and AUS. A, cuff closed demonstrating open chan-
nel with lack of coaptation. B, cuff open to evaluate for erosion, proximal urethra, and bladder.
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Intermediate risk (IR) prostate 

cancer (PCa) represents the largest 
subgroup of patients with localized 
PCa and exhibits the most hetero-
geneity in its cancer make-up.1–4 In 
patients with IR PCa, baseline char-
acteristics such as prostate specific 
antigen (PSA), clinical T-stage, bi-
opsy Gleason grade group (GGG) 
and percentage of positive biopsy 
cores may vary across a wide range 
of values.2 

Based on potential heterogene-
ity of baseline PCa characteristics, 
despite attempts at risk level stan-
dardization, clinicians may recom-
mend active treatment in the form 
of either radical prostatectomy 
(RP) or external beam radiothera-
py (EBRT) to different proportions 
of patients. The phenomenon of 
active treatment assignment vari-
ability was previously reported.5 

Specifically, the authors investi-
gated the use of EBRT vs RP ac-
cording to the specialty of treating 
physicians (urologist and radiation 
oncologist) and found higher rates 
of RP among urologists. Converse-
ly, higher rates of EBRT were 
found among radiation oncolo-
gists. Such phenomena could be 
suggestive of random variability in 
active treatment assignment. How-
ever, to the best of our knowledge, 
variability in active treatment rates 
has not been examined according 
to patient race/ethnicity. We hy-
pothesized that race/ethnicity may 
represent an important determi-
nant of active treatment in IR PCa 
patients. To offset some of these 
differences, we stratified patients 
according to the National Com-
prehensive Cancer Network® 
(NCCN®) favorable and unfavor-
able IR criteria.

In the current study, we relied 
on the Surveillance, Epidemiol-
ogy, and End Results (SEER) 18 
database (2010−2015) and iden-
tified patients with histologically 
confirmed adenocarcinoma of 
the prostate diagnosed at biop-
sy.6 Racial/ethnic groups were 
defined as Caucasian, African 
American, Hispanic or other ra-
cial/ethnic groups. Clinically 
favorable and unfavorable IR 
PCa was stratified according to 
NCCN guidelines.4 Active treat-
ment was defined as either RP or 
EBRT monotherapy. 

In the first part of the analyses, we 
focused on patients with favorable 
IR PCa. Here, we tabulated active 
treatment rates without adjustment 
for baseline age and PCa charac-
teristics (PSA, clinical T-stage [cT1 
vs cT2], GGG [GGG 1 vs GGG 2 
vs GGG 3], percentage of positive 
biopsy cores). Thereafter, we tabu-
lated active treatment rates after full 
adjustment for baseline age and PCa 
characteristics. Similarly, we repeat-
ed all of the above steps in patients 
with unfavorable IR PCa. Finally, 
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Figure 1. Stacked bar plots depicting treatment type distribution in overall cohort, Caucasians, African Americans (AA) and Hispanics in favorable (A) and 
unfavorable (B) IR PCa. Brachy, brachytherapy. NLT, no local treatment.

Figure 2. Stacked bar plots depicting adjusted (for age, PSA, clinical T stage, GGG and percentage of positive biopsy cores) treatment type distribution in 
overall cohort, Caucasians, African Americans (AA) and Hispanics in favorable (A) and unfavorable (B) IR PCa. Brachy, brachytherapy. NLT, no local treatment. Arrow-right Continued on page 34
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RACIAL/ETHNIC DISPARITIES IN FAVORABLE AND UNFAVORABLE INTERMEDIATE RISK PROSTATE CANCER
Arrow-right Continued from page 33

Figure 3. Unadjusted trends over time in favorable and unfavorable IR PCa from 2010 to 2015 depicting changes in treatment rates. Log linear regression analyses were used to compute EAPC for favorable 
IR PCa in Caucasians (A), favorable IR PCa in African Americans (B), favorable IR PCa in Hispanics (C), unfavorable IR PCa in Caucasians (D), unfavorable IR PCa in African Americans (E), unfavorable IR PCa in 
Hispanics (F). Brachy, brachytherapy. NLT, no local treatment.

Figure 4. Trends over time in favorable and unfavorable intermediate risk IR PCa from 2010 to 2015 depicting changes in treatment rates after adjustment for baseline age and PCa characteristics. Log linear 
regression analyses were used to compute EAPC after adjustment for PCa characteristics for favorable IR PCa in Caucasians (A), favorable IR PCa in African Americans (B), favorable IR PCa in Hispanics (C), 
unfavorable IR PCa in Caucasians (D), unfavorable IR PCa in African Americans (E), unfavorable IR PCa in Hispanics (F). Brachy, brachytherapy. NLT, no local treatment.

Arrow-right Continued on page 35
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log linear regressions were used to 
compute estimated annual percent 
change (EAPC) in active treatment 
modalities according to race/ethnic-
ity without and with the above-men-
tioned adjustment for baseline age 
and PCa characteristics. 

Of 22,621 patients with favor-
able IR PCa, Caucasians account-
ed for 72.3% vs African Americans 
for 18.4% vs Hispanics for 8.9%. 
Of 23,554 unfavorable IR PCa 
patients, Caucasians accounted for 
70.8% vs African Americans for 
20.3% vs Hispanics for 8.9%. 

We observed important hetero-
geneity in rates of RP and EBRT 
in patients with favorable (fig. 1) 
and unfavorable IR PCa accord-
ing to racial/ethnic groups. Spe-
cifically, RP rates were highest in 
favorable and unfavorable IR PCa 
in Caucasians (41.8% and 43.9%), 
followed by Hispanics (40.2% and 
42.2%) and African Americans 
(31.7% and 33.4%), respectively. 
Conversely, EBRT rates in fa-
vorable and unfavorable IR PCa 
were highest in African Americans 
(31.0% and 35.5%), followed by 
Hispanics (28.3% and 32.5%) and 
Caucasians (26.3% and 30.9%), 
 respectively.

After adjustment for baseline 
age and PCa characteristics (PSA, 
cT-stage, GGG, percentage of 
positive biopsy cores), absolute 
RP rate difference decreased be-
tween racial/ethnic groups from 
an unadjusted value of 10.1% to 
4.3% in favorable IR PCa and 
from an unadjusted value of 
10.5% to 5.6% in unfavorable IR 
PCa (fig. 2). Similarly, observa-
tions were made for EBRT. 

In temporal trends analyses (fig. 
3) of Caucasians, RP represented 
the most common active treat-
ment modality. Its rate decreased 
from 45.4% to 39.0% in favor-
able IR PCa (p <0.01). However, 
such a decrease was not reported 
in unfavorable IR PCa (45.6% 
to 43.8%, p=0.3). Conversely, in 
African Americans, EBRT ini-
tially represented the most com-
mon active treatment modality. 
Its rate decreased from 32.2% to 
28.5% (p=0.047) in favorable IR 
PCa. However, such a decrease 
was not reported in unfavorable 
IR PCa (36.4% to 34.8%, p=0.7). 

Finally, in Hispanics, RP also 
represented the most frequent 
active treatment modality. Its 
rate did not change in either fa-
vorable IR PCa (40.8% to 42.6%, 
p=0.5) or unfavorable IR PCa 
(43.1% to 42.2%, p=0.3).

In Caucasians, after adjustment 
for baseline age and PCa char-
acteristics, the absolute RP rate 
difference over time in favorable 
IR PCa was 0.9% (fig. 4). In un-

favorable IR PCa, the absolute 
RP rate difference over time was 
1.4%. A similar phenomenon that 
exhibited no or marginal absolute 
treatment rate differences over 
time was also observed in African 
Americans or Hispanics. 

Taken together, the heteroge-
neity in overall treatment rates 
according to race/ethnicity, as 
well as heterogeneity of active 
treatment rates over time that was 

recorded among the 3 examined 
racial/ethnic groups may indicate 
that race/ethnicity determines 
treatment assignment instead of 
PCa characteristics. However, 
after  adjustment for differences 
in baseline age and PCa charac-
teristics according to race/eth-
nicity, the differences in active 
treatment rates between race/
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ethnicity groups became margin-
al. Moreover, the differences in 
active treatment rates according 
to race/ethnicity over time dis-
appeared. These observations are 
very important, and they empha-
size the need for detailed baseline 
adjustment for age and PCa char-
acteristics, especially when race/
ethnicity is considered. Absence 
of adjustment may lead to severe-
ly biased interpretation. Specifi-
cally, in the current analysis, very 
important differences in RP rates 
distinguished Caucasians from 
African Americans. Similarly, 
EBRT rates distinguished African 

Americans from Caucasians and 
Hispanics. However, after adjust-
ment for baseline age and PCa 
characteristics, these differences 
mostly vanished. In consequence, 
instead of incorrectly interpreting 
the differences in active treatment 
rates as race/ethnicity driven, it 
may be concluded that such dif-
ferences directly and exclusively 
depend on baseline age and PCa 
characteristics. STOP
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When the Medicare Access and 
CHIP Reauthorization Act (MA-
CRA) was passed in 2015, phy-
sician reimbursement from the 
Centers for Medicare and Medic-
aid Services (CMS) went through 
a paradigm shift. The legislation 
transitioned reimbursement from 
fee-for-service to fee-for-per-
formance, using the new Merit 
Based Incentive Payments System 
(MIPS). One of the available qual-
ity measures included in MIPS is 
patient experience obtained by 
qualified surveys (such as Press 
Ganey® [PG]). The quantified 
survey results submitted by pa-
tients grade their physicians’ ser-
vices. Some major commercial in-
surance companies have followed 

the lead of CMS by switching to 
value-based reimbursement. It is 
likely that all payers will eventual-
ly utilize a value-based reimburse-
ment algorithm. Therefore, patient 
satisfaction has become an import-
ant payment modifier. However, 
these models should provide a 
true reflection of physician per-
formance and adjust for potential 
skewing factors in non-modifiable 
patient demographics, which can-
not be controlled by physicians.  

In this context we investigat-
ed potential patient bias in survey 
scores associated with payer type 

in an academic urology outpatient 
clinic setting. This was a cross-sec-
tional, retrospective study investi-
gating self-reported, de-identified 
patient satisfaction surveys com-
pleted in the urology clinic at Tex-
as Tech University Health Sciences 
Center (TTUHSC). The PG sur-
veys (with a 0-100 grading score) 
were sent either electronically or 
on paper. All patients with an email 
address received an electronic PG 
survey for each clinical encounter. 
Paper surveys were sent to 1 out of 
5 patient encounters via random se-
lection. The survey results of more 

than 20,000 patients of this aca-
demic urology clinic were analyzed 
and stratified by the following ma-
jor payer categories: commercial 
insurance, Medicare, Medicaid, 
other government plans, Workers’ 
Compensation, and self-pay/un-
compensated. Patients covered by 
Medicare, commercial insurance, 
and other government coverage 
(such as Tricare) showed the highest 
satisfaction scores in comparison to 
Workers’ Compensation, Medicaid, 
and self-pay/uncompensated (see 
table). These differences were statis-
tically significant, and are consistent 
with findings from previous studies 
in non-urology services.1-4 Medi-
care returned the highest patient 
experience scores, followed closely 
by other government coverage and 
private insurance. Medicaid and 
self-pay were similar in returning 
the lowest scores confirming cor-
relation between non-modifiable 
patients’ attributes and satisfaction 
scores. In this context it is notewor-
thy that some studies also showed 
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Table. Descriptive statistics of each payer type

Payer

Mean
Satisfaction 

Score
Surveys

(No.)
Standard
Deviation

Confidence 
Interval
(95%)

Medicare 93.03 7,776 10.62 92.79–93.26

Other government 91.49 1,054 13.09 90.70–92.28

Commercial 91.33 9,550 12.52 91.07–91.58

Workers’  
Compensation

90.72 266 13.87 89.05–92.40

Medicaid 89.21 1,965 14.64 88.56–89.86

Self-pay/ 
uncompensated

88.99 334 14.78 87.41–90.59
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lack of association between high 
patient satisfaction ratings and im-
proved outcomes.5,6

There are limitations in these 
studies, such as low return rates 
on completed surveys and dis-
parity between email surveys and 
paper surveys, potentially exclud-
ing many patients without email 
access. Remarkably low response 
rates of patients to any survey in-
struments have been reported.7,8 
With recorded response rates be-
tween 3% and 16%, it is doubtful 
that the documented evaluations of 
a physician are entirely representa-
tive of the physician’s quality per-
formance. Inherent selection bias 
and non-response bias potentially 
skew any analysis. Furthermore, 
these studies investigated a limited 
population, and results may vary 
between regions (eg rural versus 
urban) or between different types 
of practice within the same special-
ty. Future studies should also focus 
on how patients’ demographics 
such as age, gender, education, 
and ethnicity are affecting patient 
satisfaction scores.

The low scores by Medicaid pa-
tients are consistent with previous 
studies.3,9  A study done by Liu et 
al found that hospitals with a high-
er proportion of Medicaid patients 
received lower patient satisfaction 
scores.10 Medicaid often covers the 
most vulnerable and disadvantaged 
patients. Future research should ex-
plore the driving factors of lower 
Medicaid patient satisfaction, which 
may include limited access to health 
care providers or medications. Phy-
sicians and hospitals that provide 
care for these individuals should not 
be inadvertently penalized for their 
work. Apparently the current sys-
tem disincentivizes clinicians from 
caring for Medicaid patients. 

Self-pay patients reported the 
lowest satisfaction scores. This may 
be due, in part, to the expensive 
nature of health care, and may re-
flect the financial burden of obtain-
ing care rather than the physician’s 
quality of care. In this context it is 
important to note that studies in 
outpatient clinics have also demon-
strated a lack of association between 
high patient satisfaction ratings and 
improved clinical outcomes.5,6

The data available strongly sug-
gest that patient experience scores 

are impacted by the type of insur-
ance coverage and not only by the 
quality of care provided. Urologists 
should be aware of these nuances 
when selecting MIPS quality report-
ing metrics. Currently, these biased 
scores may have an impact on phy-
sicians’ reimbursement, and there-
fore policymakers should consider 
modifying reimbursement accord-
ing to payer-mix. STOP
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Patient Perceptions of Telehealth during the  
COVID-19 Pandemic: Is Video Connectivity Imperative?
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Luse DL, Palasi SF, Geskin AA et 
al: Patient perceptions of telephon-
ic visits during the COVID-19 pan-
demic—is video connectivity imper-
ative? Urol Pract 2021; 8: 460.

The initial outbreak of 
COVID-19 in spring of 2020 led to 
rapid adoption of telehealth among 
practicing urologists. The abrupt 
rollout of remote ambulatory care 
presented difficulties for providers 
who lacked established platforms 
for conducting video-enabled tele-
medicine visits. These problems 
were further compounded by pa-
tients who did not have access to 
audio-video capable devices or 
chose not to use them. To ease 
the transition and expand access 
to care during the public health 
emergency, the Centers for Medi-
care and Medicaid Services (CMS) 
amended its telehealth payment re-
quirements to allow payment pari-
ty for telephone visits, and waived 
previous video requirements for 
certain evaluation and manage-
ment services.1 In our practice, 
this led to the conversion of most 
ambulatory visits to audio-only 
telephonic encounters in the ear-
ly months of the pandemic, as 
telemedicine platforms were slow 

to roll out across our institution. 
Once telemedicine platforms and 
equipment were made available, 
telephonic visits were converted to 
video-enabled telemedicine visits 
for most patients. We surveyed pa-
tients within our practice regarding 
their satisfaction with telephonic 
and telemedicine visits using a sur-
vey2 adapted from a randomized 
study by Viers et al.3 

A total of 76 patients participat-
ed in the survey within a month 
after their visit between March 
and July 2020, with 38 patients 
undergoing telephonic visits and 
38 undergoing telemedicine vis-
its. The dominant encounter type 
in the months of March and April 
2020 was telephonic, while tele-
medicine became the dominant 
appointment type in June and 
July 2020. In-person appoint-
ments were available during the 
study period if the patient pre-
ferred, or required an examina-
tion or procedure. There were 
no significant differences in de-
mographics, clinical characteris-
tics, diagnoses, or interventions 
among groups. Diagnoses ad-
dressed during the visits includ-
ed benign prostatic hyperplasia, 
lower urinary tract symptoms, 
elevated prostate specific antigen 
(PSA), prostate cancer, nephro-
lithiasis, renal masses, renal cell 
carcinoma, and bladder cancer. 
Interventions during the encoun-

ters included ordering prescrip-
tions, refills, laboratory tests, im-
aging and scheduling procedures 
and surgeries. 

The main findings of the survey 
are shown in the table. Overall, 
participants reported high levels 
of satisfaction with telehealth ap-
pointments, with no significant 
difference between telephonic and 
telemedicine visit types (6.65 [SD 
1.1] vs. 6.55 [SD 1.0], p=0.155). Pa-
tients in the telephonic cohort re-
ported increased timeliness and ef-
ficiency of the encounter (6.58 [SD 
1.2] vs. 5.91 [SD 1.7], p=0.017) and 
increased willingness to have re-
mote visits with urology residents 
(6.58 [SD 1.0] vs. 5.61 [SD 1.7], 
p=0.001) and advanced practice 
providers (APPs) (6.21 [SD 1.6] vs. 
5.51 [SD 1.7], p=0.015). There was 
no association between reported 
satisfaction and prior experience 
with video calls or education level. 
Among the patients 76% reported 
saving both time and money by 
utilizing telehealth appointments. 
Subsequently, 91% of patients de-
sired the option of telehealth ap-
pointments after the COVID-19 
pandemic, with 65% requesting 
the option of both telemedicine 
and telephonic visits. 

Our results are consistent with 
previous studies reporting high 
patient satisfaction with telehealth 
as well as significant time and cost 
savings to the patient.2-4 In our 

study, patients undergoing tele-
phonic encounters reported 
increased timeliness and effi-
ciency compared to telemedicine 
visits. Possible explanations for 
this include elderly study partic-
ipants (median age 63) and tech-
nical difficulties related to coordi-
nating video connectivity. To our 
knowledge, no studies in urology 
have elicited patient perceptions 
of telehealth encounters with 
residents and APPs. Our results 
showed increased willingness of 
those undergoing telephonic vis-
its to have future remote visits 
with residents and APPs. In our 
experience, residents and APPs 
performed many telephonic vis-
its, while attendings performed 
most telemedicine encounters, 
which may explain these results. 
These findings support the role of 
residents and APPs in conducting 
telehealth encounters. 

This study aims to contribute 
to the conversation surrounding 
the future of telehealth in urol-
ogy moving forward after the 
COVID-19 pandemic. Much un-
certainty exists regarding the du-
ration of expanded telehealth pol-
icy. While there is payment parity 
between telephonic, telemedicine 
and in-person visits for Medicare 
during the current public health 
emergency declaration, the com-
plexity of coding for these visits 
and differences in coverage across 
commercial payers have created 
hesitancy to incorporate telephon-
ic encounters into clinic work-
flow.5 Our results demonstrate that 
patients are highly satisfied with 
telephonic encounters,  and they 
may provide a simpler and effi-
cient modality for receiving care 
from their urologist, especially 
among the elderly and those with-
out compatible devices or internet 
connectivity. Further research is 
needed to assess provider percep-
tions as well as patient safety and 
outcomes related to telephonic 

JOURNAL BRIEFS: Urology Practice

Table. Mean (SD) scores for Likert scale responses (1=strongly disagree, 7=strongly agree)

Overall Telephonic Telemedicine P

Q2. My visit was on-time and efficient 6.25 (1.5) 6.58 (1.2) 5.92 (1.7) 0.017

Q3. I was able to share sensitive and/or personal  
information with my provider

6.78 (0.7) 6.79 (0.7) 6.76 (0.7) 0.790

Q4. I was pleased with the quality of educational  
information provided

6.68 (0.7) 6.68 (0.8) 6.68 (1.0) 0.891

Q5. I was overall satisfied with my telemedicine appointment 6.61 (1.0) 6.65 (1.1) 6.55 (1.0) 0.155

Q8. Would you be willing to meet with a Urology resident  
via video call?

6.09 (1.5) 6.58 (1.0) 5.61 (1.7) 0.001

Q9. Would you be willing to meet with a Urology nurse  
practitioner or physician’s assistant via video call?

5.87 (1.7) 6.21 (1.6) 5.51 (1.7) 0.015
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visits to fully inform policy discus-
sions related to these services. STOP
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The Impact of Transitioning from Home Call  
to Night Float at an Academic Urology Program
Zeynep G. Gul, MD,  
Benjamin J. Davies, MD and  
Bruce L. Jacobs, MD, MPH
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Mohapatra A, Bandari J, Orikogbo 
O et al: Resident duty hour compli-
ance and sleep after transitioning to 
a night float system: a prospective 
observational study in an academic 
urology program. Urol Pract 2021; 
8: 409.

In 2003 the Accreditation Coun-
cil for Graduate Medical Education 
(ACGME) established the 80-hour 
workweek for resident physicians, 
and in 2011 limited shifts to 24 
contiguous hours.1–3 These policy 
changes were motivated by research 
demonstrating that residents work-
ing extended shifts were more likely 
to make medical errors and experi-
ence deteriorations in surgical abil-
ity. To comply with duty hour lim-
itations, residency programs have 
implemented different call systems. 
One system is night float, wherein 1 
or more residents work at night and 
are off during the day. Alternative-
ly, some programs have residents 
take home call. During home call 
the on-call residents field all pages 
from home but go into the hospital 
to see patients as needed. In this sys-
tem residents are expected to work 
the day preceding and following the 
overnight call.

The first multi-institutional, ran-
domized, controlled trial to study 
the effects of duty hour restrictions 
on surgical residents and outcomes 
was the Flexibility in Duty Hour 
Requirements for Surgical Train-
ees (FIRST) trial. The FIRST tri-

al found similar rates of surgical 
complications, patient mortality, 
and resident satisfaction with or 
without hour restrictions.4 Studies 
examining the impact of night float 
on resident wellness, resident edu-
cation, and patient safety have had 
mixed results, with some studies 
reporting improved perceptions of 
wellness among residents and oth-
ers reporting no change.5

The applicability of these find-
ings to urology residents is unclear. 
In contrast to larger general surgery 
and internal medicine programs, 
urology residencies have just 1 to 5 
trainees a year, and residents often 
take home call while covering mul-
tiple hospitals. We recently tran-
sitioned from home call to a night 
float system, and have reported 
the results of a prospective obser-
vational study comparing patient 
care, communication, quality of 
life, resident education, duty hour 
violations, sleep, and interaction 
with nurses before and after this 
transition.6 

For our study, residents and 
attending physicians were asked 
to complete surveys about patient 
care, education, quality of life, and 
communication with members 
of the health care team. Nursing 
staff were also asked to evaluate 
resident promptness, availability, 
knowledge of the patients’ treat-
ment plans, respectfulness, com-
munication, and ease of iden-
tifying the on-call resident. All 
surveys used a 5-point Likert scale 
and were administered to physi-
cians and nurses 2 months before 
and 4 months after the transition, 

which was on June 23, 2019. In 
addition, we obtained actigraphy 
data from junior residents to as-
sess sleep duration for each of the 
following sleep periods: night of 
home call (on-duty sleep period), 
daytime on night float (off-duty 
sleep period), and night while off 
from work (control). These sleep 
periods were selected at random 
prior to starting the sleep or work 
period. 

Responses were compared sep-
arately for junior residents, senior 
residents, and attendings. Re-
sponse rates were 100% (11/11), 
80% (8/10), and 95% (19/20), 
respectively. According to all 3 
groups, quality of life and research 
improved significantly after night 
float, without a significant negative 
impact on the other education do-
mains, including case volume. Ju-
nior residents rated night float as 
superior in all respects, including 
patient care, education, and com-
munication (with the day team, 
nurses, other services, and hand-
offs), and night float was associated 
with significantly fewer duty hour 
violations. Senior residents report-
ed significant improvements in 
patient care and more time spent 
reading urology texts. Attendings 
noted that day team efficiency and 
the quality of handoffs improved 
after the transition without any 
significant negative changes relat-
ed to the switch. Nurses reported 
that on-call resident availability, 
knowledge of plan, respectfulness, 
and communication significant-
ly improved, as well as ease of 
identifying the on-call resident  

(p < 0.05 for all). Finally, residents 
slept significantly more than during 
home call (mean 7.1 vs 2.5 hours,  
p < 0.001) as well as on their nights 
off (7.1 vs 6.8 hours, p = 0.4) while 
on night float.

Overall, the institution of a 
night float system has led to 
favorable results, particularly  
among junior residents, who take 
the majority of primary calls. 
Both faculty and residents also 
noted improvements in quality 
of life, research, and efficiency of 
the day team. No domains were 
worse with night float. Junior res-
idents also reported fewer AC-
GME duty hour violations and 
slept approximately 5 hours more 
per night compared to home call. 
Although our findings may not be 
applicable to all residency pro-
grams, we believe that night float 
is the preferable option when 
 feasible. STOP
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der Cancer in a Multiethnic Popu-
lation. J Urol 2021; 206: 15.

Introduction
Bladder cancer (BCa) is the 

fifth most common cause of can-
cer among men in the U.S., and 
is the eighth most common cause 
of cancer-related death.1 While 
not classically thought of as an 
endocrine-driven malignancy, 
there is increasing evidence that 
androgen receptor (AR) signa-
ling is associated with BCa de-
velopment.2 Five α-reductase 
inhibitors (5ARIs) inhibit the 
production of dihydrotestoster-
one and down-regulate AR-de-
pendent pathways.3 

Clinical and epidemiological 
studies have demonstrated that 
5ARIs can reduce BCa incidence.4 
More specifically, in an analysis of 
the Prostate, Lung, Colorectal, and 
Ovarian (PLCO) cancer screening 
cohort study, the authors reported 
that the use of the selective type 
II 5ARI finasteride was associat-
ed with a reduced incidence of 
BCa (HR 0.63, 95% CI: 0.49–0.82, 
p=0.0004).5 However, the PLCO 
and other similar studies were con-
ducted in majority nonHispanic 
White (NHW) or East Asian pop-
ulations.6,7 Given that AR expres-
sion can vary among benign pros-
tatic hyperplasia (BPH) patients of 
different races, there is a need to 
assess whether this finding is pres-
ent among the Hispanic or nonHis-
panic Black (NHB) populations.8 
Therefore, we sought to examine 
associations between finasteride 
use and BCa risk among a multira-
cial population.9 

Materials and Methods
Using queries to our institu-

tional database, we collected the 
records of all men diagnosed with 
BPH from 2000 through 2016 at 
our institution. We then identi-
fied who was prescribed finas-
teride, and followed all patients 
who developed BCa. Finasteride 
was offered to men whose BPH 
symptoms were not controlled 
by alpha blocker alone, or in 
symptomatic men with enlarged 
prostates on imaging. We used 
multivariate competing risks re-
gression models adjusted for age 
and smoking to estimate the haz-
ard ratios for BCa development 
among all men and stratified by 
race/ethnicity. 

Results
We identified 42,406 men with 

BPH, of whom 27.7% were NHB, 
27.7% were NHW, and 14.8% were 
Hispanic. Finasteride was pre-
scribed in 13.4% of patients (see 
table). During the followup period, 
1.5% of patients who took finas-
teride developed BCa, while 2.1% 
of patients who did not use finas-
teride developed BCa (p=0.003). 
The median time from BPH di-
agnosis or finasteride initiation to 
BCa diagnosis for all patients was 
26.4 months (inter-quartile range: 
7.4-66.9). 

The cumulative incidence of 
BCa by finasteride is reported in 
the figure. The risk of BCa was 
lower among finasteride users 

vs nonusers, with a HR of 0.65 
(95% CI: 0.51–0.80, p <0.0001) 
after adjusting for age, race/
ethnicity, and smoking history. 
When we stratified the data by 
race/ethnicity, we found that 
NHW men (HR 0.61, 95% CI: 
0.43–0.86, p=0.005) and His-
panic men (HR 0.44, 95% CI: 
0.21–0.90, p=0.026) who took fi-
nasteride had lower cumulative 
risks of BCa compared to men of 
the same race/ethnicity who did 
not take finasteride. However, 
among NHB men there was no 
association between finasteride 
use and risk of BCa (HR 1.01, 
95% CI: 0.67–1.51, p=0.964). 

Table. Comparison of characteristics and bladder cancer outcomes between men with and without finasteride prescription.

All patients Finasteride Users Finasteride Nonusers p Value

Characteristics of finasteride users and nonusers

No. pts 42,406 5,698 36,708

Mean yrs age at entry to cohort (SD) 66.8 (12.8) 70.0 (10.9) 66.3 (13) <0.0001

Median mos followup (IQR) 64.4 (30.8–104.4) 73.6 (39.4–111.5) 62.1 (28.9–102.5) <0.0001

No. race (%) <0.0001

 Non-Hispanic White 11,750 (27.7) 1,702 (29.9) 10,048 (27.4)

 Non-Hispanic Black 11,774 (27.7) 1,550 (27.2) 10,224 (27.9)

 Hispanic 6,287 (14.8) 1,025 (18.0) 5,262 (14.3)

 Other/unknown 12,595 (29.7) 1,421 (24.9) 11,174 (30.4)

No. current smoking status (%) 1,168 (2.8) 169 (3) 999 (2.7) 0.29

No. bladder Ca diagnosis during  
followup (%) 

846 (2.0) 84 (1.5) 762 (2.1) 0.003

Mean yrs age at bladder Ca diagnosis (SD) 73.8 (11.6) 76.8 (8.9) 73.5 (11.8) 0.014

Median mos time to bladder Ca  
diagnosis (IQR)

26.4 (7.4–66.9) 49.3 (17.5–78.2) 24.0 (6.4–59.4) 0.001

No. deceased (%) 10,791 (25.5) 1,231 (21.6) 9,560 (26) <0.0001

Bladder Ca outcomes, stratified by race/ethnicity

No. NonHispanic White (%) 367 (3.1) 36 (2.1) 331 (3.3) 0.01

No. NonHispanic Black (%) 179 (1.5) 27 (1.7) 152 (1.5) 0.44

No. Hispanic (%) 88 (1.4) 8 (0.78) 80 (1.5) 0.07

No. other/unknown (%) 212 (1.7) 13 (0.9) 199 (1.8) 0.017
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Discussion
Men who took finasteride had 

a lower risk of developing BCa 
compared to men who did not. 
When we stratified the results 
by race/ethnicity, we found that 
NHW and Hispanic men who 
took finasteride had a lower risk 
of developing BCa compared to 
finasteride nonusers. However, 
NHB men who took finasteride 
did not experience a lower risk 
of developing BCa compared to 
finasteride nonusers. 

Our results further confirm 
the findings of the PLCO cancer 
screening trial, which reported 
that 5ARIs were associated with 
a lower risk of developing blad-
der cancer in a population that 
was 90% Caucasian.5 This find-
ing was also reported in anoth-
er large study of 10,720 Finnish 
men, which showed that treat-
ment with 5ARIs prior to BCa 
diagnosis was associated with a 
26% decreased risk of BCa inci-
dence (HR 0.84, 95% CI: 0.73–
0.97) and a 33% reduction in 
risk of fatal BCa (HR 0.77, 95% 
CI: 0.68–0.88).6 Similar findings 
were also reported in East Asian 
 populations.7 

To our knowledge, our study is 
the first to explore this relation-
ship within Hispanic and NHB 
men.9 We demonstrated that while 
Hispanic men experience a simi-
lar reduction in risk compared to 
NHW men, NHB men do not. A 
possible explanation for this ob-
servation might be the structural 
variations in the AR across dif-
ferent races. Studies have shown 
an inverse relationship between 
AR CAG and GGN repeat length 
and AR activity.10 NHB men 
have a higher incidence of and 
greater mortality from prostate 
cancer than NHW men and, on 
average, a smaller number of re-
peats at AR CAG and GGN.11 We 
hypothesize that since NHB men 
are more likely to harbor poly-
morphisms in AR, it causes their 
AR to become active independ-
ent of dihydrotestosterone bind-
ing. However, these results need 
to be further investigated through 
randomized clinical trials with ge-
netic profiling.

Conclusions
Our study confirms previous 

findings from other authors that 
men who are on finasteride have a 
lower incidence of BCa, but only in 
NHW and Hispanic men. Further 
work is needed to confirm these 
findings and elucidate their mech-
anisms. STOP
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Figure. Cumulative risk of bladder cancer by finasteride use among all patients (A) and stratified by race/ethnicity (B through E). 
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While the management of non-
metastatic prostate cancer (PCa) 
has markedly improved during 
recent years, many patients still 
develop biochemical recurrence 
(BCR) after local, curative-intend-
ed therapy.1 For those, salvage (s) 
extracorporeal beam radiotherapy 
(EBRT) and/or palliative androgen 
deprivation therapy (ADT) was the 
standard of care for many decades. 
However, with the advent of inno-
vative imaging techniques such as 
prostate-specific membrane antigen 
(PSMA)-positron emission tomog-
raphy/computerized tomography 
(PET/CT), a new clinical presen-
tation of PCa, often termed “oligo-
metastatic” or “oligorecurrent” ac-
crued. This raised the question of 
whether metastasis-directed ther-

apy by means of targeted salvage 
EBRT or salvage lymph node (LN) 
dissection (sLND) might be bene-
ficial.2 While there is 1 published 
prospective, randomized phase II 
trial comparing metastasis-direct-
ed radiotherapy to surveillance in 
oligometastatic recurrent PCa,3 
no results of prospective studies 
comparing sLND to the standard 
of care are available to date. How-
ever, several retrospective studies 
were performed investigating the 
safety and oncological effective-
ness of sLND in patients with LN 
metastases detected by PET/CT 
at BCR after RP.4 The majority 
of these studies describe an open 
surgical approach, while there are 
only a few case series reporting on 
minimally invasive sLND. 

In this study, we aimed at re-
porting perioperative and onco-
logical outcomes of robotic sLNDs 
performed at our institution over 
the last 8 years.5 To determine why 
PSMA-PET/CT often underesti-
mates the true number of LN me-
tastases,6 we selected patients with 
a mismatch between preoperative 
imaging results and the number of 

positive LNs in pathology reports, 
performed PSMA immunohisto-
chemistry on the removed LNs 
and systematically compared these 
staining results with preoperative 
imaging data.

We identified 68 patients with a 
median age of 67.5 years who un-
derwent robotic sLND. The medi-
an time between RP and sLND was 
4.6 years, the median preoperative 
prostate specific antigen (PSA) was  

1.57 ng/ml. The median number of 
suspicious LNs in preoperative imag-
ing (choline-PET/CT in 11 patients, 
PSMA-PET/CT in 57 patients) was 
1, and suspicious LNs were mostly 
located around the internal and ex-
ternal iliac vessels. During robotic 
sLND, a median number of 8 LNs 
were removed of which a medi-
an number of 1 was histologically 
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Figure 1. Therapy-free survival after robotic sLND.

Figure 2. Oncologic results after robotic sLND. A, waterfall plot demonstrating relative postopera-
tive PSA changes. Patients with preoperative choline-PET/CT are shown in green, and patients with 
preoperative PSMA-PET/CT are shown in blue. B, Swimmer plot illustrating postoperative course of 
patients who experienced complete biochemical response after sLND. Again, patients with preoperative 
choline-PET/CT are shown in green, and patients with preoperative PSMA-PET/CT in blue. Black dot 
indicates initiation of further therapy, and red dot means that further therapy has not yet been started. 
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tumor-positive. The median oper-
ation time was 126 minutes with a 
blood loss of 50 ml, and a hospital 
stay of 4 days. No Clavien–Dindo 
grade IV or V complications were 
seen. Vascular injury (most often of 
the iliac vein) occurred in 7 cases, 
the management of which required 
conversion to open surgery in 1 
case. PSA followup was available 
for 62 patients and clinical followup 
for 63 patients. The median time to 
further therapy after robotic sLND 
was 12.4 months (fig. 1). Overall, 
45/62 patients (73%) showed any 
PSA decline after robotic sLND, 
33/62 patients (53%) showed a PSA 
decline >50%, and 16/62 patients 
(26%) showed a PSA decline >90% 
(fig. 2, A). We found that 23/62 pa-
tients (37%) reached a cBCR (post-
operative nadir <0.2 ng/ml), and 
the majority of these (16/23; 70%) 
did not receive any further salvage 
therapy for 12 months (fig. 2, B). A 
completely undetectable PSA was 
observed in 7/63 patients (11%) and 
was maintained for more than 1 
year in 3 of them.

PSA responses were more fre-
quent and more pronounced after 
preoperative PSMA-PET/CT com-
pared to preoperative choline-PET/
CT (fig. 2, A and B; median PSA-
change −59% vs +10% [p=0.018]; 
complete biochemical response 
[cBCR] in 41% vs 18% [p=0.19]). 
A preoperative PSA <1.57 ng/
ml (p=0.004), a time since RP of 
more than 4.6 years (p=0.004), 
a preoperative PSMA-PET/CT 
(p=0.003) and a postoperative 
cBCR (p=0.001) predicted signifi-
cantly longer therapy-free survival 
after robotic sLND (fig. 3, parts A 
through D). In contrast, the number 
of removed LNs (above vs below 
the median), Gleason score at RP 
(<8 vs ≥8), N-status at RP (pN1 vs 
pN0), the sLND dissection template 
and whether another kind of sal-
vage therapy (mostly sEBRT) had 
been performed between RP and 
sLND (yes vs no) had no significant 
impact on therapy-free survival. 

To explore the limitations of 
and the reasons for false-negative 
preoperative PSMA-PET/CTs, we 
performed PSMA immunohisto-
chemistry (IHC) on 48 removed 
LNs from 10 patients with a mis-

match between their preoperative 
imaging results and the results of 
histopathological LN workup. Ac-
cording to hematoxylin and eosin 
(H&E) histology, 38 LNs were tu-
mor-positive and 10 LNs were tu-
mor-negative. PSMA IHC showed 
that all LN metastases expressed 
PSMA (fig. 4, A), while all tu-
mor-free LNs did not (fig. 4, B). 

To compare PSMA IHC results 
with preoperative PSMA-PET/CT 
imaging, all 48 LNs were assigned 
to 24 distinct anatomical regions 
according to surgical reports. We 
observed a concordance of PSMA 
IHC and PSMA-PET/CT in 14 
regions and a discordance in 10 
regions. In 9 cases of discordance, 
PSMA-PET/CT was negative de-
spite a PSMA-expressing LN me-
tastasis (false-negative), while in 1 
case PSMA-PET/CT was positive 
despite a tumor-free LN (false-pos-
itive). In the 9 cases of false-nega-
tive PSMA-PET/CT, PSMA-PET/
CT tended to especially miss small 
metastatic foci <5 mm within a LN. 

After implementation of PS-
MA-PET/CT imaging for bio-
chemical recurrence, sLND has 
emerged as a new treatment op-
tion for PCa patients with LN only 
recurrences after RP in recent 
years. Since then, several large 

Figure 3. Kaplan–Meier analyses to identify factors predictive of longer therapy-free survival after robotic sLND. PSA at time of sLND (A), time between RP 
and sLND (B) and kind of preoperative PET/CT (C) were identified as factors predicting significantly longer therapy-free survival after robotic sLND. Variables 
preoperative PSA (A) and time between RP and sLND (B) were dichotomized into 2 groups divided by mean.

Figure 4. H&E histology (left column) and PSMA immunohistochemistry (right column) in lymph 
nodes removed during robotic sLND. Representative microphotographs of H&E stained, as well as 
PMSA-stained, sections of lymph nodes removed during robotic sLND. A, lymph node completely 
infiltrated by prostate cancer cells, which was detected by preoperative PSMA-PET/CT. B, tumor-free 
lymph node, which showed negative signal on preoperative PSMA-PET/CT. C, micrometastasis (dark 
brown cell cluster marked with asterisk) in otherwise tumor-free lymph node that was not detected by 
preoperative PSMA-PET/CT. Scale bar=500 μm.

ROBOTIC SALVAGE LYMPH 
NODE DISSECTION IN RECUR-
RENT PROSTATE CANCER
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 retrospective studies could provide 
evidence for the safety and efficacy 
of open sLND.4,7,8 In contrast, this 
study represents the largest pub-
lished series on robotic sLND in 
PCa to date. Robotic sLND proved 
to be a safe procedure with clinical 
benefit in the majority of patients 
regarding PSA response and thus 
a delay of palliative systemic ther-
apy. Furthermore, we defined pre-
dictive factors for improved ther-
apy survival after robotic sLND 

and showed that false-negative 
PSMA-PET/CT signals are caused 
by small PSMA positive tumor foci 
(<5 mm) within the LN rather than 
by a lack of PSMA-expression of 
tumor cells. STOP
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Peyronie’s disease (PD) is a po-
tentially debilitating connective 
tissue disorder of the penis. It is 
characterized by anomalous and 
inelastic plaque formation in the 
tunica albuginea, often resulting 
in penile deformities. The prev-
alence of PD is as high as 9% in 
the general population and the rate 
of spontaneous resolution is as low 
as 13%.1 Approximately 1 in 4 PD 
patients have associated veno-oc-
clusive erectile dysfunction (ED).2   

PD treatment depends on the 
phase of the disorder, disease se-
verity, patient preference and sur-
geon experience.3 For patients with 

chronic, stabilized disease, surgery 
is the gold standard for severe de-
formities. Surgical options include 
tunical plication, including plaque 
incision or excision; tunical graft-
ing; and insertion of a penile pros-
thesis implantation (IPP) with or 
without adjunctive intraoperative 
procedures (ie modeling, tunical 
incision or grafting).3  

Most of the literature on PD 
surgery are single-institution case 
series or cohort studies from 
high-volume centers. Therefore, 
very little is known about the prac-
tice patterns among providers in 
the community. In an era of health 
care disparities research and initia-
tives to eliminate barriers to care, 
understanding practice patterns 
using population-based data can 
help expose inequities in care de-
livery. In addition, changes in prac-
tice over time may beget the need 
to innovate new technologies or 
procedures in the future. For these 
reasons, we performed the first 
population-based study to identify 
surgical practice patterns in treating 
PD across the entire state of New 
York (NY), using the NY Statewide 
Planning and Research Coopera-
tive System (SPARCS) database.4

We identified a total of 1,733 
patients who underwent surgical 
treatment for PD between 2003 
and 2016. Sixteen percent of pa-
tients underwent plication, 14% un-
derwent grafting, and 70% under-
went IPP (of which 57% involved 
adjunctive procedures). Among all 
patients, 30% had a documented 
diagnosis of ED. 

We found that the utilization 
of IPPs significantly increased 
over time, while the utilization of 
grating and plication significantly 
decreased (see part A of figure).  
Over the study period, 21% of 
patients without documented ED 
underwent IPP (with/without ad-
junctive procedures). This became 
increasingly more common be-
tween 2011 and 2015 (see part B 
of figure). 

We demonstrated that low-in-
come patients were significantly 
more likely to undergo grafting 
than plication, but significantly less 
likely to undergo IPP than grafting. 
Patients treated by high-volume 
surgeons or at high-volume facil-
ities were more likely to undergo 
IPP than plication but had a similar 
likelihood of IPP or plication when 
compared to grafting. 

The increasing incidence of IPP 
as the first line surgical treatment for 
PD is both noteworthy and provoca-
tive. It suggests a shift in the practice 
patterns among community-based 
urologists. Historically, plication was 
the most common surgical method 
to treat PD.3 It is highly effective at 
correcting most curvatures <60 de-
grees, with most studies reporting 
straightening rates of 90% or higher.3 
Penile grafting has similar outcomes, 
with most studies reporting a success 
rate of >80%.3  

Current AUA guidelines recom-
mend plication or grafting as first 
line surgical treatment for patients 
with bothersome penile curvature 
but preserved or therapy-respon-
sive erectile function.3 Plication is 
generally recommended for pa-
tients with longer penile lengths 
(>10 cm), moderate curvature 
(<60°) and/or no evidence of struc-
tural deformities, and grafting for 
patients with shorter penises (<10 
cm), more severe curvature (>60°) 
and/or structural deformities.5

Surgical decision making for 
PD treatment can be influenced 
by more than simply guidelines, 
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however. Patient preference, the 
availability of nonoperative treat-
ment options, surgeon comfort 
with operative techniques and 
systemic socioeconomic forces 
may ultimately impact treatment 
selection. 

Plication is associated with a sub-
stantial risk of penile shortening 
(41%–90%), sensory loss (0%–21%), 
ED (0%–23%), and palpable sutures 
(<36%).5,6 Grafting, even when per-
formed at high-volume centers or by 
experienced surgeons, can also re-
sult in significant penile sensory loss 
(up to 25%), hematoma (up to 26%), 
and vascular ED (variable results, up 
to 40%).7 While the overall satisfac-
tion scores for these procedures are 
variable, ranging from 65% to 100% 
for plication and from 41% to 96% 
for grafting,8 up to 80% of patients 
who undergo prosthesis insertion for 
the treatment of PD with concomi-
tant ED are satisfied with their pro-
cedure.9 This may, in part, explain 
trends reported in our study. 

The advent of collagenase clos-
tridium histolyticum (CCH) injec-
tion therapy has also changed the 
landscape of PD treatment. Since 

its U.S. Food and Drug Adminis-
tration approval, there has been 
a dramatic decrease in the use of 
surgery as a first line treatment for 
PD and a corresponding increase 
in CCH use.6 Patients with intact 
erectile function and those with 
mild/moderate disease may there-
fore be receiving CCH therapy, 
explaining the decline in grafting 
and plication in recent years. CCH 
alone, however, does not explain 
the prevalence of IPPs for patients 
without documented ED. 

The decline of grafting and pli-
cation may also be, in part, self-per-
petuating. Decreased utilization 
translates to decreased exposure, 
potentially compromising surgeon 
comfort in performing these tech-
nically challenging procedures 
over time. Surgeons working in 
the community and/or at non-
academic centers may be partic-
ularly at risk. Since low-income 
patients often seek care at public 
and/or community hospitals, this 
may also help explain why we 
found that poorer patients were 
more likely to be treated with IPP 
than grafting. The tendency to per-

form plication instead of grafting in 
low-income patients, on the other 
hand, may reflect worse disease at 
the time of presentation. Previous 
literature on other medical condi-
tions, including urological ones, 
has demonstrated that low-income 
patients often present later in a 
disease course and with worsened 
severity because of delays in initial 
access to care.10 

Penile prosthesis is by far the 
most commonly performed sur-
gery for PD in NY State. The inci-
dence of prosthesis surgery as the 
primary surgical treatment for PD 
is increasing, with as many as 1 in 
5 patients without ED receiving an 
IPP, while the incidence of graft-
ing and plication are decreasing. 
While our study is unable to de-
finitively explain why this is hap-
pening, we raise this question for 
future studies to pursue. The de-
clining utilization of plication and 
grafting could render these proce-
dures inaccessible to patients in the 
community and risk exacerbating 
disparities in access to effective, 
and erectile preserving, treatment 
options over time. STOP
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Figure. Trends in surgical treatment utilization among all patients (A) and among patients without documented erectile dysfunction (B) from 2003 to 2015.
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As the costs of care rise and 
health systems gravitate toward 
value-based care models, quality 
improvement (QI) initiatives are 
becoming increasingly important 
to optimize both care and value.1 
However, one of the major chal-
lenges in addressing the value 
of QI interventions is the lack of 
financial and operational assess-
ment.2 Unfortunately, clinicians 
are given scarce guidance on 
how to empirically calculate costs 
to understand how investments 
in QI will impact their clinical 
practice or institution.3 Thus, this 
project sought to explore how fi-
nancial and operational modeling 
can be utilized by physicians and 
health care decision makers to 
understand the financial and op-
erational measures that influence 
their practice. 

Return on invested capital 
(ROIC) trees are used in business 
to measure the anticipated return 
of a business unit against invested 

capital.4 Furthermore, Monte Car-
lo simulation (MCS) is a method 
of probability analysis performed 
by substituting a probability distri-
bution for multiple variables that 
have inherent uncertainty.5 Ac-
cording to the academic literature, 
given the unpredictable nature of 
health care, combining an ROIC 
with an MCS analysis can be use-
ful when evaluating the impact of 
health care investments on costs 
and outcomes.5 We believed that 
translating these business tools for 
use in health care could provide 
the opportunity to illustrate not 
only the cost of implementing a 
QI project, but also the changes in 
revenue and expenses that occur 
as a result of the project. The pri-
mary aim of this project was to 
determine, as a proof of concept, 
if ROIC operational mapping fol-

lowed by an MCS financial mod-
el would accurately predict real-
izable financial impact within an 
organization.6 

To accomplish this goal, we 
first process mapped a typical 
outpatient clinic visit, while con-
sidering all operational and fi-
nancial variables that contribut-
ed to patient care. The map and 
its variables were adapted into an 
ROIC tree for financial modeling 
(see figure). An MCS analysis 
was then incorporated, conduct-
ing 1,000 iterations based on the 
mean, range, and standard devi-
ation of these variables. The av-
erage value of the simulation was 
then placed back into the ROIC 
tree to generate predictions for 
the various financial parameters, 
which were then compared to the 
actual financial statements from 

2 of the clinic’s fiscal years. The 
model’s estimations compared 
quite favorably to documented 
expenses and revenue, with most 
values differing less than 5% for 
2017–2018. In predicting finan-
cial performance for 2018–2019, 
most of the estimated values were 
less than 8% different from their 
actual financial statement line 
items.

In this proof-of-concept study, 
we have shown how ROIC and 
MCS techniques can be lever-
aged to characterize and quan-
tify costs in our pediatric outpa-
tient urology clinic. Our results 
demonstrate how the combina-
tion of these higher level finan-
cial and mathematical models 
can, in theory, allow for the 
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Figure. Return on invested capital (ROIC) tree derived from operational and financial parameters from process mapping. RN, registered nurse. NP, nurse 
practitioner. FC, flow coordinator. 
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 appropriate assessment of QI in-
terventions within a health care 
setting that rely on numerous, in-
terrelated variables. We believe 
that this can become an impor-
tant tool for clinicians to empir-
ically assess the fiscal impact of 
QI programs, as well as to define 

and articulate the total value of 
care to involved stakeholders. 
In doing so, we can take another 
step forward to financial sustain-
ability in health care. STOP
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Introduction
Testosterone (T) is a fundamental 

male sex hormone that is produced 
by the testicular Leydig’s cells and 
is primarily regulated through the 
drive of hypothalamic-pituitary-lu-
teinizing hormone.1 T plays es-
sential roles in reproduction and 
sexual function; however, testos-
terone deficiency (TD) is prevalent 
in 20%–50% of males in the U.S.2 
Both animal and human studies 
demonstrate that TD is related to 
an increased level of pro-inflamma-
tory cytokines.3 Higher intake of 
specific pro-inflammatory dietary 
components, such as total fat and 
refined carbohydrates, are associat-
ed with a decrease in T levels.4 The 
Dietary Inflammatory Index (DII) 
was developed to measure the in-
flammatory potential of the diet.5 
However, literature about the rela-
tionship among the inflammatory 
potential of diet, T level, and TD 
is scarce. 

Hence, the primary aim of our 
study is to assess the association 
between DII and sex hormones in 
a large, nationally representative 
adult male sample.

Materials and Methods
We utilized data from the 2013–

2014 and 2015–2016 National 
Health and Nutrition Examination 
Survey (NHANES). All men aged 
≥20 years who completed the full 24-
hour dietary history and underwent 
sex hormone testing were includ-
ed in the cohort. Participants with 
incomplete data on sex hormones 
and dietary recall assessments were 
excluded. At last, 4,151 partici-
pants were included after further 
exclusion of men who were taking 
sex hormone medication includ-
ing T, progesterone, estrogen, or 
“other sex hormones” noted in the 
NHANES questionnaire. Weighted 
proportions and multivariable anal-
ysis controlling for age, race, ener-
gy, smoking status, education level, 
body mass index (BMI), and time 
of venipuncture were used to eval-
uate the associations between DII 
and sex hormones. Multivariate 
models included the nonadjusted 
model (Model I), minimally adjust-
ed Model II (only age, race, ener-
gy, smoking status and time of ven-
ipuncture were adjusted), and fully 
adjusted Model III (age, race, ener-

gy, smoking status, education level, 
BMI, cardiovascular disease score 
and time of venipuncture were ad-
justed). The primary outcome was 
the association between DII and 
total testosterone (TT) less than 300 
ng/dL, which was accepted as the 
TD threshold in the American Uro-
logical Association (AUA) guide-
lines on TD.6 

Results
For 4,151 participants, prev-

alence of TD was 25.7%. Mean 
DII was 0.71±1.97, with scores 
ranging from −5.05 (most anti-in-
flammatory) to +5.48 (most pro-in-
flammatory). Mean±SD TT was 
419.30±176.27 ng/dL. Mean TT 
was lower among men in the high-
est tertile compared with men in the 
lowest tertile group (410.42±171.97 
vs 422.71±175.69, p <0.001). A per 
unit increase in DII was related to 
4.0% (95% CI 0.5–7.6) higher odds 
of TD. In the fully adjusted multi-
variable model (Model III), males 
in DII tertile 3 (the most pro-inflam-
matory) had 29.6% (3.1%–63.0%) 
higher odds of TD than those in 
tertile 1 (P trend=0.025, table 1). 
Furthermore, the association was 
still pronounced when analyzing 
only males with obesity (Table 2). 
After accounting for all potential 
confounders, we found that high-
er DII (continuous) was associated 

with a significantly higher risk of 
TD among males with obesity (OR 
1.10; 95% CI 1.02–1.19). Partici-
pants in tertile 3 had a 59% higher 
risk of TD (OR 1.59; 95% CI 1.13–
2.24; P trend=0.007) than men 
with obesity in the most anti-in-
flammatory DII group (tertile 1). In 
addition, males with obesity having 
a higher DII score were associated 
with lower TT levels (β –5.80; 
95% CI −10.89–−0.70), and men 
in tertile 1 had a mean 26.75 ng/
dL decrease in TT compared with 
those in tertile 3 (β −26.75; 95%  
CI −49.63– −3.86; P trend=0.022).

Discussion
To our knowledge, this is the first 

study assessing an association be-
tween the inflammatory potential 
of overall dietary patterns and sex 
hormones. Our results indicated 
that higher pro-inflammatory die-
tary intake was positively associat-
ed with TD. When we limited the 
participants to males with obesity, 
the risk for TD was also significant.7 
Emerging evidence showed that 
one possible mechanism for our re-
sults could be the effect of diet on 
pro-inflammatory markers such as 
IL-1, IL-6, IL-17, and TNF. These 
markers severely impair T secre-
tion by activating inflammation 
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and reactive oxygen species pro-
duction by interstitial macrophages 
residing adjacent to Leydig cells.8 
In addition, some experimental 
studies also demonstrated that 
these pro-inflammatory cytokines, 
including IL-6, IL-1β, and TNF-α, 
could modulate the hypothalam-
ic-pituitary-gonadal axis to inhibit 
T secretion.9 For males with obesi-
ty, excessive visceral adipose tissue 

was a cause of chronic inflamma-
tion because fat tissue was the main 
source of pro-inflammatory media-
tors.10 As it has been reported that 
excessive inflammation had the 
potential to negatively influence 
Leydig cell function and reduce the 
production of T (which were par-
ticularly sensitive to inflammation), 
it was reasonable to consider that 
an anti-inflammatory treatment 

could prevent TD. Our findings 
suggested that a more anti-inflam-
matory diet could be a feasible 
method to reduce the accumulated 
inflammatory burden; hence, lead-
ing to an increased T level.

Conclusions 
In conclusion, men adhering to 

a more pro-inflammatory diet have 

a higher risk of TD, especially men 
with obesity, indicating the impor-
tant role of inflammatory diet in 
male reproductive health. Large, 
well-designed prospective research 
studies are warranted in the future 
to verify the causal relationship be-
tween DII and TD. STOP

Table 1. Association between Dietary Inflammatory Index and sex hormones among the US male in NHANES 2013–2014 and 2015-2016.

Dietary Inflammatory 
Index group

Testosterone Deficiency 
OR (95%CI)

Total Testosterone (ng/dL)
β (95%CI)

Estradiol (pg/mL)
β (95%CI)

SHBG nmol/L
β (95%CI)

Free Androgen Index
β (95%CI)

Ratio of TT to E2
β (95%CI)

Crude model (Model I)

Continuous 1.04 (1.00, 1.08) –1.53 (–4.33, 1.28) 0.14 (–0.00, 0.29) 0.81 (0.41, 1.20) –0.19 (–0.28, –0.10) -0.14 (-0.27, –0.01)

Tertiles

T1 1 0 0 0 0 0

T2 1.22 (1.03, 1.45) –5.79 (–19.53, 7.95) –0.18 (–0.90, 0.54) 0.11 (–1.82, 2.04) –0.31 (–0.75, 0.13) –0.33 (–0.96, 0.29)

T3 1.23 (1.04, 1.46) –8.87 (–22.60, 4.87) 0.66 (–0.06, 1.38) 4.16 (2.23, 6.09) –0.95 (–1.38, –0.51) –0.63 (–1.26, –0.01)

P for trend 0.016 0.205 0.073 <0.001 <0.001 0.047

Minimally adjusted model* (Model II)

Continuous 1.08 (1.03, 1.13) –4.46 (–7.93, –0.98) 0.12 (–0.06, 0.30) 0.10 (–0.34, 0.54) –0.08 (–0.17, 0.02) –0.29 (–0.45, –0.14)

Tertiles

T1 1 0 0 0 0 0

T2 1.26 (1.05, 1.52) –8.63 (–22.61, 5.35) –0.04 (–0.78, 0.71) –1.27 (–3.06, 0.52) 0.02 (-0.35, 0.39) –0.62 (–1.27, 0.03)

T3 1.46 (1.18, 1.81) –22.85 (–39.16, –6.55) 0.52 (–0.34, 1.38) 0.69 (–1.36, 2.74) –0.42 (–0.85, 0.01) –1.25 (–1.99, –0.50)

P for trend <0.001 0.006 0.254 0.518 0.063 0.001

Fully adjusted model† (Model III)

Continuous 1.04 (0.99, 1.10) –1.66 (–4.97, 1.66) 0.04 (–0.14, 0.23) 0.28 (–0.14, 0.70) –0.06 (–0.15, 0.04) –0.12 (–0.27, 0.02)

Tertiles

T1 1 0 0 0 0 0

T2 1.19 (0.98, 1.44) –2.20 (–15.30, 10.90) –0.16 (–0.90, 0.59) –0.68 (–2.38, 1.02) 0.07 (–0.30, 0.44) –0.29 (–0.88, 0.30)

T3 1.30 (1.03, 1.63) –10.71 (–26.14, 4.71) 0.19 (–0.68, 1.06) 1.63 (–0.34, 3.60) –0.35 (–0.79, 0.08) –0.51 (–1.20, 0.18)

P for trend 0.025 0.179 0.690 0.110 0.122 0.145

DII tertile ranges: tertile 1 =−5.05 to −0.09, tertile 2 =−0.09 to 1.90, tertile 3 =1.90 to 5.48. SHBG, sex hormone-binding globulin. E2, estradiol.
* Adjusted for age, race, energy, smoking status and time of venipuncture.
† Adjusted for age, race, energy, smoking status, education level, BMI, cardiovascular disease score and time of venipuncture.
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Table 2. Subgroup analysis of association between Dietary Inflammatory Index and sex hormones among different BMI groups in NHANES 2013–2014 and 2015-2016

Dietary Inflammatory  
Index group

Testosterone Deficiency 
OR (95%CI)

Total Testosterone (ng/dL)
β (95%CI)

Estradiol (pg/mL)
β (95%CI)

SHBG nmol/L
β (95%CI)

Free Androgen Index
β (95%CI)

Ratio of TT to E2
β (95%CI)

Normal (BMI<25 kg/m2)

Continuous 1.03 (0.91, 1.15) 0.02 (-7.19, 7.22) 0.14 (-0.21, 0.49) 0.05 (-0.89, 0.99) 0.01 (-0.14, 0.16) -0.13 (-0.43, 0.16)

Tertiles

T1 1 0 0 0 0 0

T2 1.29 (0.79, 2.13) –5.80 (–35.33, 23.73) –0.30 (–1.74, 1.14) –0.04 (–3.92, 3.83) 0.10 (–0.51, 0.71) 0.09 (–1.12, 1.30)

T3 1.14 (0.65, 2.00) –3.00 (–37.13, 31.14) 0.22 (–1.44, 1.88) 0.40 (–4.06, 4.85) –0.12 (–0.82, 0.58) –0.41 (–1.80, 0.97)

P for trend 0.666 0.850 8.173 0.862 0.742 0.559

Overweight (BMI 25–29.9 kg/m2)

Continuous 1.00 (0.92, 1.08) 0.03 (–5.07, 5.12) –0.24 (–0.53, 0.06) 0.52 (–0.13, 1.17) 0.02 (-0.13, 0.18) 0.11 (–0.16, 0.38)

Tertiles

T1 1 0 0 0 0 0

T2 1.03 (0.75, 1.40) 1.50 (–18.63, 21.64) –0.49 (–1.66, 0.67) –0.31 (–2.96, 2.33) 0.17 (–0.44, 0.77) –0.18 (–1.25, 0.90)

T3 1.01 (0.70, 1.46) –5.57 (–29.56, 18.42) –0.91 (–2.30, 0.48) 3.09 (0.01, 6.17) –0.23 (–0.94, 0.49) 0.76 (–0.52, 2.03)

P for trend 0.962 0.673 0.196 0.055 0.582 0.280

Obesity (BMI ≥ 30 kg/m2)

Continuous 1.10 (1.02, 1.19) –5.80 (–10.89, -0.70) 0.24 (–0.10, 0.58) 0.22 (–0.43, 0.87) –0.22 (–0.39, –0.04) -0.39 (-0.59, -0.18)

Tertiles

T1 1 0 0 0 0 0

T2 1.31 (0.98, 1.75) –15.91 (–35.57, 3.76) –0.24 (–1.54, 1.06) –2.04 (–4.56, 0.47) –0.21 (–0.91, 0.48) –0.74 (–1.53, 0.06)

T3 1.59 (1.13, 2.24) –26.75 (–49.63, –3.86) 1.02 (–0.50, 2.53) 0.51 (–2.41, 3.43) –0.78 (–1.58, 0.03) –1.79 (–2.71, –0.87)

P for trend 0.007 0.022 0.200 0.776 0.058 <0.001

P for interaction 0.934 0.401 0.268 0.578 0.847 0.045

Adjusted for age, race, energy, smoking status, education level, cardiovascular disease score and time of venipuncture. In each stratification, the model is not adjusted for the BMI. DII tertile 
ranges: tertile 1 =−5.05 to −0.09, tertile 2 =−0.09 to 1.90, tertile 3 =1.90 to 5.48. SHBG, sex hormone-binding globulin. E2, estradiol.
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Low Sperm Concentration without Assessing  
Motility May Confirm Vasectomy Success
Catherine McMartin, MD,  
Philippe Lehouillier, MD, FRCPC, 
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Narcisse Singbo, MS and  
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McMartin C, Lehouillier P, Clouti-
er J et al: Can a low sperm concen-
tration without assessing motility 
confirm vasectomy success? A ret-
rospective descriptive study. J Urol 
2021; 206: 109.

The American Urological As-
sociation (AUA) recommends that 
vasectomized men be considered 
sterile when a first fresh, noncentri-
fuged semen analysis done 8 to 16 
weeks after the vasectomy shows 
100,000 nonmotile sperm/ml or 
less.1 The presence of motile sperm 
at this time indicates a failure of oc-
clusion of the vas deferens due to a 
surgical error or, most frequently, 
to a recanalization.2,3 

To assess sperm motility, men 
must provide their sample at an 
appointment site typically no later 
than 1 hour after ejaculation.1 The 
inconvenience of producing a fresh 
sample (including time constraints, 
distance, busy schedule, embar-
rassment) is the main reason why 
many men do not comply with 
the post-vasectomy semen analysis 
(PVSA).4–7 In North America, only 
about two-thirds of men have at 
least 1 PVSA.1

Two alternatives to PVSA exist 
that may increase compliance by re-
ducing the barriers associated with 
producing a fresh sample. However, 
they do not assess sperm motility.  
First, vasectomized men can send 
their semen sample by mail. Men can 
then stop using other methods of con-
traception only if the PVSA shows 
no sperm.1  Second, men can use 
SpermCheck® Vasectomy, a home 
qualitative immunodiagnostic test. 
The test evaluates if the sperm count 
is either below or above 250,000/ml, 
indicating the success or failure of the 
vasectomy, respectively.8 

A sperm concentration under 
which motile sperm are never or 
very rarely observed after vasect-

omy could decrease the need for 
additional testing in men who 
provide their sample by mail. 
It could also support the use of 
SpermCheck® Vasectomy as an 
alternative to increase compli-
ance with PVSA.5 The objective 
of our study was to determine 
the probability of observing mo-
tile sperm according to sperm 
concentration in a large number 
of PVSAs performed on fresh 
sperm specimens.  

We conducted an observation-
al retrospective study of PVSA 
performed at the andrology lab-
oratory of the Centre hospitalier 
universitaire de Que ́bec-Univer-
site ́ Laval, Quebec City, Canada 
between May 2016 and Novem-
ber 2019. Sperm concentration 
and motility were assessed on 
fresh noncentrifuged 10 µL sam-
ples at 400× magnification. An 
anonymized database of the 
PVSA reports was created for 
analysis. We calculated the pro-

portion and 95% confidence in-
terval of PVSA showing motile 
sperm according to sperm con-
centration for all prescribed PV-
SAs by any physician and limited 
to the first PVSA prescribed by 
the physicians who performed 
the most vasectomies (identified 
as vasectomists thereafter). 

We identified 6,492 PVSAs 
prescribed by 169 physicians. 
The 5 vasectomists prescribed 
95.6% (6,204) of the PVSAs, 
from which 96.1% (5,965) were 
first tests; 68.9% (4,108) were 
performed between 8 and 16 
weeks after the vasectomy, as 
recommended by the AUA.1 
Vasectomy occlusion technique 
was performed with mucosal 
cautery and fascial interposition 
in at least 93.7% (6,080/6,492) 
of the PVSAs.   

Motile sperm were observed 
in 150 (2.3%, including and 6.2% 
excluding the “None observed” 
category) of all PVSAs and in 103 

(1.7% and 4.8%, respectively) of 
the first PVSA prescribed by the 
5 vasectomists.  In this last group 
of first PVSA, 95.7% (5,708) met 
the 100,000 nonmotile sperm/ml 
vasectomy success criteria recom-
mended by the AUA.1

Motile sperm were present at all 
sperm concentration strata in both 
groups of PVSAs analyzed (see 
figure). The proportion of PVSAs 
with motile sperm was, however, 
very small at lower sperm concen-
trations. Among men who had a 
first PVSA prescribed by one of 
the 5 vasectomists, only 17 (0.9%) 
of the 1,917 men with a sperm 
concentration between 100 and 
100,000 sperm/ml and 19 (1.0%) 
of the 1,952 with a sperm concen-
tration between 100 and 250,000 
sperm/ml had motile sperm. In-
cluding the “None observed” cate-
gory in the denominator, the pro-
portion of men with motile sperm 
at their first PVSA decreased to 
0.3% among both the 5,725 men 
with less than 100,000 sperm/
ml and the 5,760 with less than 
250,000 sperm/ml. The propor-
tion of PVSAs with motile sperm 
increased with larger sperm con-
centrations, reaching very high 
proportions at sperm concentra-
tions of 1 million sperm/ml or 
more (see figure).

To our knowledge, this is the 
first study to estimate the probabil-
ity of observing motile sperm after 
vasectomy stratified by sperm con-
centration. It showed that motile 
sperm are present in all sperm con-
centration strata after vasectomy. 
However, the probability of ob-
serving motile sperm ranges from 
very small at lower sperm concen-
trations to very high at large sperm 
concentrations.

Our results have important 
clinical implications. First, al-
though a fresh sample is usual-
ly recommended for additional 
PVSAs,1,9,10 if the first PVSA on 
a mailed sample shows less than 
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Figure. Proportion of post-vasectomy semen analysis (PVSA) results with motile sperm according to 
sperm concentration. Arrow-right Continued on page 51
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1 million sperm/ml, we recom-
mend requesting additional sam-
ples by mail. With higher sperm 
concentrations in the first PVSA, 
submitting a fresh sample makes 
more sense, however, as the risk 
of recanalization is much high-
er. Second, we observed that the 
probability of missing motile 
sperm with a first negative Sper-
mCheck Vasectomy home-based 
test result would be very low 
(0.3%). The risk of falsely con-
cluding a vasectomy was a suc-
cess with 2 consecutive negative 

test results, as recommended by 
the manufacturer, is minimal. 

In conclusion, the very low 
probability of falsely concluding 
that a vasectomy was a success at 
low sperm concentrations when 
the vas deferens was occluded with 
thermal mucosal cautery and fas-
cial interposition supports the use 
of mailed sperm sample and home-
based test. The optimal PVSA 
strategy for the patient must, how-
ever, involve shared decision mak-
ing, balancing the inconvenience 
of providing a fresh sample with 

the risk of a false negative result.11 STOP
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center study of the diagnostic accu-
racy of prostate specific membrane 
antigen PET/CT with 18F-DCF-
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(OSPREY). J Urol 2021; 206: 52.

Conventional imaging modal-
ities such as 99mTc-methylene di-
phosphonate bone scintigraphy, 
computed tomography (CT), 
and magnetic resonance imag-
ing (MRI) are suboptimal for de-
tecting metastatic prostate cancer 
(PCa).1–3 While 11C-choline and 
18F-fluciclovine are U.S. Food and 
Drug Administration-approved 
for positron emission tomography 
(PET) in men with suspected recur-
rent disease, neither imaging agent 
is approved for initial staging of  
PCa.  Prostate-specific membrane 
antigen (PSMA)-PET/CT has the 
potential to improve the initial 
staging of PCa. 18F-DCFPyL is a 

PET ligand that targets PSMA with 
high affinity, enabling its use in di-
agnostic and therapeutic applica-
tions.4–6 The OSPREY study eval-

uated the diagnostic performance 
of 18F-DCFPyL-PET/CT using a 
histopathology truth standard in 
men with either newly diagnosed 

PCa or known metastatic disease.7

Two distinct patient populations 
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Figure 1. 18F-DCFPyL-PET/CT diagnostic performance (median of 3 independent readers, relative to histopathology truth standard) in high-risk prostate 
cancer (Cohort A).
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underwent 18F-DCFPyL-PET/CT:  
Cohort A, men with newly diag-
nosed high-risk PCa (clinical stage 
≥T3a, or prostate specific antigen 
[PSA] >20 ng/mL, or Gleason 
score ≥8) planned for radical pros-
tatectomy with pelvic lymph node 
dissection; and Cohort B, men with 
presumptive radiologic evidence of 
local recurrence or metastatic dis-
ease on whole-body bone scintig-
raphy or anatomical imaging (CT, 
MRI) and in whom lesion(s) were 
amenable to biopsy.

Baseline conventional images 
were obtained 4 to 6 weeks pri-
or to 18F-DCFPyL-PET/CT and 
submitted to a central imaging 
laboratory for assessment.  Both 
cohorts received 1 dose of 9 mCi 
(333 MBq) of 18F-DCFPyL in-
travenous injection, followed by 
PET/CT 1–2 hours thereafter; 
scans were submitted to the cen-
tral imaging laboratory.  Three in-
dependent board-certified nuclear 
medicine physicians blinded to 
clinical information and prior ra-

diographic assessments evaluated 
the 18F-DCFPyL-PET/CT scans 
and biopsy images (for Cohort 
B patients).  A separate blinded 
board-certified radiologist evalu-
ated all baseline conventional im-
ages.  Pathology specimens were 
evaluated locally by pathologists 
blinded to the imaging results.  
Cohort A nodal packets were ana-
lyzed.  The number of positive 
pelvic lymph nodes (LNs) and 
size(s) of the largest metastatic 
foci were recorded.  For Cohort B, 
biopsied tissue of at least 1 lesion 
identified on conventional imag-
ing before 18F-DCFPyL-PET/CT 
was obtained and evaluated for 
the presence of PCa.

Diagnostic performance of 
18F-DCFPyL-PET/CT was based 
on imaging results compared to 
histopathology.  For Cohort A, de-
termination of pelvic LN metasta-
ses with specificity and sensitivity 
at the patient level served as co-pri-
mary endpoints.  Positive pre-
dictive value (PPV) and negative 

predictive value (NPV), detection 
of extra-pelvic (M1) disease, and 
detection of primary tumor within 
the prostate were secondary end-
points.  No minimum size or stand-
ard uptake value criterion was used 
as a threshold for considering node 
positivity by PET/CT, while any 
confirmed microscopic disease was 
considered positive histopathology.

For Cohort B, the sensitivity and 
PPV of 18F-DCFPyL-PET/CT for 
extra-prostatic lesions were calcu-
lated, including analyses by region 
and PSA level.  Since only pre-
sumptive PCa lesions were target-
ed for biopsy, specificity and NPV 
were not evaluated because of high 
prevalence of disease in this cohort.

Safety assessments includ-
ed monitoring of adverse events 
(AEs) and serious adverse events 
(SAEs) occurring after 18F-DCF-
PyL administration through the 
date of surgery or biopsy, within 
21±7 days post-biopsy.

Cohort A provided 80% pow-
er to test the null hypotheses for 

specificity at 80% and for sensitiv-
ity at 40% (co-primary endpoints).  
Formal hypothesis testing was not 
employed for Cohort B endpoints.  
Point estimates and 2-sided 95% 
confidence intervals were provided 
for all diagnostic performance pa-
rameters.

Patients were enrolled across 
10 sites (United States: 8; Cana-
da: 2).  Of the patients 462 were 
screened; 77 were screen failures 
and 385 men were enrolled (Co-
hort A: 268; Cohort B: 117).  Key 
baseline demographic and clinical 
characteristics for each cohort pri-
or to PET imaging, and PET im-
aging details are described in the 
table.

In Cohort A (252 evaluable), 
18F-DCFPyL-PET/CT had medi-
an specificity of 97.9% (95% CI: 
94.5–99.4) and median sensitivity of 
40.3% (28.1–52.5) among 3 readers 
for pelvic nodal involvement.  The 
sensitivity endpoint was not met, 

Figure 2. 18F-DCFPyL-PET/CT upstaged patient with high-risk prostate cancer. This Cohort A patient was staged at baseline as T1cN0M0; his PSA was 13.68 ng/ml and his biopsy Gleason score was 4+5. CT 
(not shown) demonstrated no evidence of metastatic disease. Anterior and posterior bone scintigraphy showed changes of left hip arthroplasty and increased tracer uptake in anterior superior iliac spine 
(arrow) of uncertain significance, but was otherwise normal. 18F-DCFPyL-PET/CT showed multifocal osseous lesions involving spine, ribs, pelvis and right clavicle. On subsequent biopsy of transverse process of 
L3, osseous metastatic (M1b) disease was confirmed.
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as the lower bounds of the 95% CI 
(19.2%–29.7%) did not reach the suc-
cess threshold of 40%.  Median PPV 
and NPV were 86.7% (69.7–95.3) 
and 83.2% (78.2–88.1),  respectively.  
In a post hoc sensitivity analysis, 
18F-DCFPyL-PET/CT was evaluat-
ed for detection of nodal metastases 
>5 mm in diameter based on the as-
sumption that smaller tumor depos-
its are below PET detection limits.8  
In this analysis, sensitivity and spec-
ificity both met the success criteria, 
and high PPV and NPV results were 
preserved (fig. 1).

The median results of the 3 
18F-DCFPyL-PET/CT readers for 
detecting pelvic LN metastases 
were compared with CT or MRI; 
18F-DCFPyL-PET/CT demonstrat-
ed 3-fold higher PPV (86.7% vs 
28.3%), higher specificity (97.9% 
vs 65.1%) and slightly higher NPV 
(83.2% vs 77.8%), and similar sensi-
tivity (40.3% vs 42.6%). At least 1 
reader detected extra-pelvic lesions 
by 18F-DCFPyL-PET/CT in 12.3% 
(33/268) of high-risk patients, po-
tentially upstaging them from M0 
to M1 disease.  Figure 2 exempli-
fied this upstaging, with complete 
reader agreement.

In Cohort B (93 evaluable), 
median sensitivity and PPV for 
extra-prostatic lesions were 95.8% 
(87.8–99.0) and 81.9% (73.7–90.2), 
respectively.  Sensitivity and PPV 
across different baseline PSA lev-
els were also evaluated.  In men 
with low PSA (<2 ng/mL), sensi-
tivity ranged from 88.9%–100% 
and PPV ranged from 61.5%–
88.9% (fig. 3). An exploratory 
analysis showed that among 33 
patients without distant metastasis 
on baseline conventional imag-
ing, occult disease was detected 
in 57.6% (19/33) of patients on 
18F-DCFPyL imaging.

18F-DCFPyL was safe and 
well-tolerated. Of the 385 patients 
51 (13.2%) experienced at least 1 
AE; most frequent were dysgeusia 
(2.6%), headache (2.3%), and fa-
tigue (1.3%).  Seven patients (1.8%) 
experienced a SAE, none consid-
ered treatment-related.

While the co-primary endpoint 
for specificity was met, sensitivity 
of 18F-DCFPyL-PET/CT was not 
met in Cohort A. One explanation 
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Table. Key demographic, baseline characteristics, and 18F-DCFPyL dosing/uptake time

Parameter High-Risk Disease (Cohort A) Recurrent/Metastatic Disease (Cohort B)

No. pts 268 117

Median yrs age at informed consent (range) 65 (46 to 84) 68 (45 to 86)

No. race (%):

 White 233 (86.9) 101 (86.3)

 Black or African American 23 (8.6) 6 (5.1)

 Asian 7 (2.6) 4 (3.4)

 Other 2 (0.7) 3 (2.6)

 Unknown/denied 3 (1.1) 3 (2.6)

Mos since last prostate Ca staging evaluation:

 No. 267 112

 Median (range) 1.7 (−2.2* to 66.2) 31.1 (0 to 321)

No. AJCC regional lymph node (N) stage (%):** 268 (100) 112 (95.7)

 NX 103 (38.4) 39 (33.3)

 N0 156 (58.2) 46 (39.3)

 N1 9 (3.4) 27 (23.1)

 Missing 0 5 (4.3)

No. AJCC distant metastases (M) stage (%):** 266 (99.3) 112 (95.7)

 MX 48 (17.9) 1 (0.9)

 M0 216 (80.6) 68 (58.1)

 M1: 1 (0.4) 33 (28.2)

  M1a 0 6 (5.1)

  M1b 1 (0.4) 4 (3.4)

  M1c 0 0

No. total Gleason Grade (%): 268 (100) 113 (96.6)

 6 3 (1.1) 4 (3.4)

 7 49 (18.3) 39 (33.3)

 8 120 (44.8) 32 (27.3)

 9 92 (34.3) 37 (31.6)

 10 4 (1.5) 1 (0.9)

 Missing 0 4 (3.4)

PSA:

 No. available 267 117

 Median ng/mL (range) 9.7 (1.2 to 125.3) 7.1 (0.03 to 596.9)

No. prior prostatectomy (%) 0 55 (47.1)

No. prior prostate radiation therapy (%) 1 (0.4) 68 (58.1)

No. prior systemic therapy (%) 4 (1.5) 74 (63.2)

18F-DCFPyL dosing + uptake time:

 Median mCi/MBq administered (range) 9.14 (6.4–10.5)/338 (237–389)

 Median mins from injection to imaging (range) 74 (25–194)

AJCC, American Joint Committee on Cancer.
*One patient had his staging recorded as 2 months following dosing and prostatectomy.
**Stage at time of study entry or most recent prior to entry.
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is that tumor foci <5 mm are below 
the PET/CT limit of resolution.  
Nonetheless, based on the high 
PPV of 18F-DCFPyL, clinicians can 
be confident that a 18F-DCFPyL-av-
id node, even if non-enlarged on 
conventional imaging, provides 
clinically meaningful information 
compared to currently available 
imaging modalities.

In men progressing post-therapy 
with suspected recurrent or meta-
static disease, 18F-DCFPyL-PET/
CT demonstrated high sensitivity 
and PPV in all sites of disease and 
across all PSA ranges.

The high PPV observed in both 
cohorts indicates that 18F-DCF-
PyL-positive lesions likely repre-
sent disease, supporting the poten-
tial utility of 18F-DCFPyL-PET/CT 
to stage men with high-risk PCa, 
and reliably detect disease in men 
with recurrent or metastatic PCa. STOP
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evidence for the use of imaging to detect prostate can-
cer: a systematic review. Eur J Radiol 2014; 83: 1601.
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cancer patients (OSPREY). J Urol 2021; 206: 52.
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Figure 3. Sensitivity and PPV (median of 3 independent readers, relative to histopathology truth standard) of 18F-DCFPyL-PET/CT in metastatic disease 
sites (A), by anatomical region (B), and across all PSA ranges (C) in men with recurrent or metastatic prostate cancer (Cohort B).
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Dartmouth-Hitchcock Medical Center

Djang R, Stahl JE and Pais VM Jr: 
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ymptomatic nephrolithiasis: Mar-
kov decision analysis for the 1 cm 
renal stone. Urol Pract 2021; 8: 495.

Asymptomatic renal calculi 
have an estimated prevalence of 
up to 7.8%.1,2 Such stones can re-
main asymptomatic indefinitely, al-
though 20%–50% may progress to 
a symptomatic state and potentially 
require intervention.3

The management of incidental-
ly discovered, asymptomatic renal 
stones is controversial. While some 
choose watchful waiting, others rec-
ommend preemptive surgical treat-
ments. Of the available surgical op-
tions, shock wave lithotripsy (SWL) 
is considered the least invasive and 
has purported highest initial post-
operative quality of life (QOL), 

although it has inferior stone-free 
rates (SFRs) compared with ure-
teroscopy with basket extraction 
of fragmented stones (URS-B).4,5 
More recently, ureteroscopy with 
laser “dusting” (URS-D), gener-
ating very fine fragments left in 
situ to pass, has enjoyed growing 
acceptance as it reduces the need 
for a ureteral stent and thus may 
offer improved QOL. Literature, 
though, suggests inferior SFR com-
pared with URS-B.6

As each intervention is associ-
ated with different rates of success 
and associated benefits tempered 
by rates of failure including re-
sidual stones, need for repeat pro-
cedures, unscheduled visits to the 
emergency department and var-
iable patient tolerance for these 
risks, the optimal management for 
a patient confronting this increas-
ingly common scenario remains 
undefined. 

To address such issues, we con-
structed a Markov decision analysis 

model to show which management 
option would optimally preserve 
the highest quality adjusted life 
years (QALYs).7 

Markov decision processes 
simplify analysis of complex, real 
world scenarios whereby uncertain 

events are modeled as transitions 
between different states based on 
known existing or estimated prob-
abilities for transition. This statis-
tical methodology is frequently 
employed in the legal, statistical, 
engineering and medical disci-
plines to help determine optimal 
strategies of action given proba-
bilities of ongoing risk over time. 
For example, Markov models have 
been employed to assess colon can-
cer screening8 and cardiac stents.9 

In our Markov decision process 
(fig. 1, table), we examined the qual-
ity of life preserved as a function of 
probability of success of each of the 
4 possible interventions of interest 
(watchful waiting, URS-B, URS-D 
and SWL) for a solitary 1 cm 
asymptomatic stone in a hypothet-
ical otherwise healthy middle-aged 
patient. Decision analysis trees 
were constructed  using TreeAge 
Pro software (TreeAge Software, 
Inc., Williamstown, Massachus-
setts; 2019). Failures of watchful 
waiting (ie, an asymptomatic stone 
becoming symptomatic) or failed 
interventions with residual stones 
realize penalties that reduce the 
overall QALYs that a  hypothetical 
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Figure 1. Markov decision tree, global view.

Table. Markov decision tree, table view

Intervention Wellness States

Watchful waiting Well – asymptomatic stone

Stone free

Residual stone

Dead

Ureteroscopy with basketing (URS-B) Stone free

Residual stone

Dead

Ureteroscopy with dusting (URS-D) Stone free

Residual stone

Dead

Shock-wave lithotripsy (SWL) Stone free

Residual stone (fragmented)

Residual stone (whole)

Dead

Arrow-right Continued on page 56
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patient would preserve at the end 
of a 3-year period. We derived 
probabilities, utilities and toll-pen-
alties from existing literature 
whenever possible and clinical 
extrapolation when no published 
data were available. Additionally, 
penalties for receiving a ureteral 
stent and undergoing surgery were 
standardized and incorporated into 
each subtree when indicated. We 
also performed 1-way sensitivity 
analyses to determine threshold 
probabilities and utilities that may 
alter preferred options. 

Employing baseline published 
SFRs (92% after URS-B,10 74% af-
ter SWL,10 and 58% after URS-D6), 
we found that watchful waiting is 
the overall short-term preferred 
management strategy for an 
 asymptomatic stone, preserving 
2.82 QALYs over the 3-year pe-
riod. The remaining options had 
similar but decreasing QALYs—
URS-B provided 2.78 QALYs, 
SWL provided 2.72 QALYs and 
URS-D provided 2.67 QALYs. 

Other interventions varied in 
superiority based upon their re-
spective SFRs and this can be ap-
preciated when interpreting 1-way 
sensitivity data. URS-D is only 
superior as an intervention when 
URS-B is encumbered with poor 
SFR; specifically, intervention suc-
cess less than 37% (fig. 2). But with 
increasing SFR of URS-B, specifi-
cally at a value >62% in our Mark-
ov analysis, URS-B becomes the 
preferred interventional-specific 
option for an asymptomatic stone 
as it preserves the highest QALYs 
of any surgical option, even in the 
setting of a toll penalty for ureteral 
stent placement and the subsequent 
decrease in quality of life as pre-
viously estimated in the literature. 
As SFR probabilities and utility/
disutility values remain in flux, 
1-way sensitivity analyses repre-
sent the most useful aspect of this 
Markov analysis as the probability 
of stone-free URS-B varies between 
surgeon and is unlikely to be a sin-
gle, static value for each  patient. 

In addition, clinical experience 
informs that stent tolerance varies 
widely between patients with vari-
able detriment to QOL. Therefore, 

1-way sensitivity analysis was per-
formed to assess the effect of var-
ying disutility attributed to stent 
pain (fig. 3). This revealed that de-
spite high stent disutility (penalty) 
values, URS-B remained the pre-
ferred option for intervention. We 
found that URS-B remains the pre-
ferred intervention at the highest 
levels of stent penalty because of 
the high stone-free success rates of 
URS-B, specifically at 92%. In oth-
er words, URS-B with stent pen-
alties still preserves quality of life 
compared to procedures (eg SWL 
and URS-D) which may initially be 
less burdensome to the patient, but 
have a significantly higher propor-
tion of repeat surgery.

In summary, when accounting 
for SFR, QOL penalties for ureter-
al stent placement, and anticipated 
utilities of associated health states 
over a 3-year period, watchful wait-
ing is the preferred management 
modality in our Markov decision 
model for an asymptomatic 1 cm 
solitary renal stone in a healthy hy-
pothetical patient, over 3 years. Sen-
sitivity analyses further described 
threshold levels when one interven-
tion becomes superior to the other 
based upon observed variance in 
real world stone-free probabilities 
and patient-derived utilities. 

Overall, these analyses demon-
strate variability in preserved 
QALYs based on how stents are 

tolerated and the surgeon’s SFRs 
per modality, underscoring the 
importance of regular review of 
surgeon-specific SFRs and coun-
seling of patients. Notably, several 
variables were not included in our 
model including cost-effectiveness, 
patient anxiety related to harbor-
ing a stone, comorbidity, stone 
location, and stone type, amongst 
others. We plan to incorporate 
such parameters in a future study. 
Future iterations would also benefit 
from improved utility and disutil-
ity measures, which likely can be 
best derived from available and 
future stone-specific quality of life 
measures such as the Wisconsin 
stone QOL (WISQOL) question-
naire. Once the “dust” settles, a 
unified Markov model incorpo-
rating all these variables as well 
as surgeon-specific SFRs and pa-
tient-specific variables to QOL 
may provide clarity to the debate 
for managing an asymptomatic re-
nal stone. STOP
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Figure 2. URS-B, 1-way sensitivity analysis.

Figure 3. Disutility (penalty) related to ureteral stents, 1-way sensitivity analysis.

INFORMING THE MANAGEMENT OF ASYMPTOMATIC NEPHROLITHIASIS
Arrow-right Continued from page 55



57AUA NEWS   JULY 2021
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Keating K, Rohloff M, Cicic A et 
al: Are postoperative laboratory 
studies following robotic assisted 
radical prostatectomy necessary? 
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In the past, standard postopera-
tive orders following open prosta-
tectomies at our institution includ-
ed obtaining routine laboratory 
studies such as a complete blood 
count (CBC) and basic metabolic 
panel (BMP). While robotic assist-
ed radical prostatectomy (RARP) 
has provided many benefits, in-
cluding lower levels of blood loss 
and transfusion rates compared to 
open prostatectomy, our institution 
continued obtaining routine labo-
ratory panels every postoperative 
day in our robotic cohort.1 In our 
quest to improve value-based care 
by eliminating unnecessary testing, 
we sought to determine if routine 
postoperative laboratory studies 
were necessary and attempted to 
calculate any potential cost savings 
by omitting these studies. 

We performed a retrospective 
review of 200 patients who had un-
dergone RARP over an 18-month 
period with a focus on evaluating 

for laboratory abnormalities along 
with any required intervention 
secondary to those abnormalities 
(eg administration of electrolytes, 
blood products or consultation 
to other services).2 Two robotic 
surgeons with varying levels of 
experience were included in this 
study. Inclusion criteria consisted 
of RARP patients greater than 45 
years old with biopsy proven pros-
tate cancer. Subjects without post-
operative laboratory studies were 
excluded. The cohort did not in-
clude patients with salvage prosta-
tectomies, and a majority of RARPs 
were performed with pelvic lymph 
node dissection and nerve sparing. 
Laboratory costs were tabulated 
based on Medicare reimbursement 
at our facility, which was $10.58 for 
a CBC and $11.52 for a BMP.2  

Of the 200 patient records re-
viewed, only 15 patients had a lab-
oratory abnormality of hypokale-
mia (average potassium level of 3.3 
mmol/l) requiring replacement. No 
additional laboratory abnormalities 
were noted, and no patient in this 
cohort required a blood transfusion. 
Our cohort’s comorbidities included 
hypertension (52%), coronary artery 
disease (24.5%), diabetes mellitus 
(18.5%), and renal insufficiency (6%). 
Preoperative comorbidities were not 
associated with an increased risk of 
laboratory abnormalities. Patient 

age, body mass index, estimated 
blood loss, operative time, or Glea-
son score did not demonstrate sig-
nificance in laboratory abnormal-
ities. Most patients’ pathology was 
T2c (54%) with a Gleason score of 
7 (66.3%). The overall cost of these 
laboratory studies for this cohort 
was $4,232 for a CBC and $4,608 
for a BMP with an average length 
of stay of 2 days.  

The utility of routine postop-
erative studies after RARP is low 
based on the results of our cohort. 
Only 15 of 200 patients required 
medical intervention for hypoka-
lemia, and no patients required a 
blood transfusion for postopera-
tive anemia. Mild hypokalemia, 
as demonstrated in our cohort, has 
minimal clinical significance in the 
literature, and most patients are 
asymptomatic at levels of 3.0–3.5 
mmol/l.3 In addition to a paucity 
of intervention based on laborato-
ry studies, annual cost savings of 
omitting these laboratory studies, 
when applied at our institution, 
would be approximately $6,000 
per year. While $6,000 per year is 
a low institutional cost savings, ex-
trapolating these savings to RARPs 
performed throughout the U.S. 
would amount to savings of ap-
proximately $1.6 million annually 
per postoperative day if other insti-
tutions collected a CBC and BMP 

(approximately 72,000 RARPs are 
performed per year).4,5   

Laboratory values such as CBC 
and BMP have minimal cost and 
can provide a surgeon with valuable 
information; however, as surgeons, 
we should continually reevalu-
ate our practices as technology 
evolves. Thus, we made an institu-
tional change to omit postoperative 
labs after RARP. The necessity of 
postoperative labs is evaluated in 
our patients with intraoperative 
variables such as estimated blood 
loss and postoperative variables 
such as vital signs, Jackson-Pratt 
output, urine output, and physical 
examination. As hospitals and pay-
ers move more toward value-based 
care, eliminating low yield studies 
will be a high priority. STOP
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et al: Disposable versus reusable 
cystoscopes: a micro-costing val-
ue analysis in high-volume and 
low-volume urology practices. 
Urol Pract 2021; 8: 466.

Cystourethroscopy is one of 
the most commonly utilized pro-
cedures by urologists worldwide 
and has traditionally been per-
formed with reusable equipment 
that is sterilized between proce-
dures. However, in recent years, 
single-use disposable cystoscopes 
have grown in popularity.1,2 As 
these tools become increasingly 
available, it is important for clini-
cians to understand the econom-
ic implications of integrating this 
technology into their practices.

Advocates of single-use equip-
ment cite theoretical economic ad-
vantages derived from eliminating 
sterilization and maintenance costs 
for reusable scopes, as well as the 

potential for increased workplace 
efficiency and decreased post-pro-
cedural infections.3 Whereas reus-
able equipment costs are largely in-
curred with the up-front purchase 
of capital goods, disposable equip-
ment requires regular restocking, 
which could be costlier in the 
long term. These dynamics may 
also manifest differently based on 
specific practice locations. Studies 
comparing Coloplast’s Isiris® dis-
posable cystoscope with built-in 
grasper against traditional reusable 
equipment have yielded mixed re-
sults, suggesting a breakeven point 
of 704 procedures until the reus-
able equipment becomes cost-ef-
fective.4 The recently released 
Ambu® aScope™ 4 Cysto cysto-
scope was evaluated for cost and 
value analysis.5 

We retrospectively reviewed cys-
toscopy procedures performed at 
two outpatient clinics in New York 

City: one high-volume multi-pro-
vider practice (HVP), which per-
formed 1,984 procedures, and one 
low-volume single-provider prac-
tice (LVP), which performed 245 
procedures.5 For each practice, we 
performed a micro-costing analysis 
evaluating the real-world per-case 
costs of cystoscopy using reusable 
Olympus® equipment compared 
to the theoretical per-case costs of 
procedures with the Ambu aScope 
4 Cysto disposable cystoscope.

For reusable equipment, the anal-
ysis factored in the amortized costs 
of the cystoscopes and towers, ster-
ilization and reprocessing pathways, 
annual service contracts and repairs, 
and medical assistant labor costs. 
Meanwhile, for single-use equip-
ment, in addition to labor costs, the 
analysis incorporated the tiered pric-
ing model offered by Ambu for their 
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Figure 1. Olympus reusable vs Ambu disposable cystoscope annual cost analysis at HVP with identification of cost-equivalent point.
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disposable cystoscopes, with man-
ufacturer’s suggested retail price 
(MSRP) bulk pricing varying based 
on facility volume. For instance, the 
HVP analysis used the price point 
used for bulk purchasing of >1,000 
scopes, while the LVP was studied at 
the price point used for bulk purchas-
ing of 1-249 cystoscopes.

In 2019, the HVP used the Olym-
pus reusable cystoscope annual ser-
vice contract 4 times for minor re-
pairs, while the LVP required only 
1 cystoscope repair over the past 5 
years. The average labor time spent 
per case with reusable cystoscopy 
was 32 minutes, while the average 
time spent with single-use cystosco-
py was 10 minutes. This reclaimed 
full-time equivalent (FTE) time is 
represented by the difference in 
indirect fixed costs between mod-
els. Based on our micro-costing 
analysis, the per-case cost using 
nine Olympus CYF-VHR reus-
able cystoscopes and two towers 
at the HVP was $65.98, compared 
to $227.18 for the Ambu single-use 
cystoscope. The per-case cost at 
the LVP was $232.62 using two 
Olympus CYF-V2 cystoscopes and 
$461.18 for the Ambu single-use 
cystoscope. At the HVP, reusable 
equipment was more cost-effective 
after 294 cystoscopies (fig. 1). At 
the LVP, reusable equipment was 
more cost-effective after only 19 
cystoscopies (fig. 2). Accordingly, 
for high- and low-volume practic-
es performing >294 and >19 pro-
cedures annually, respectively, the 
Olympus reusable cystoscope is 
more cost-beneficial.

Given the findings of this cost 
analysis, we recommended using 
the Ambu aScope 4 Cysto cysto-
scope as an adjunct rather than as 
a complete replacement for reus-
able cystoscopes in the outpatient 
setting. In particular, there are sev-
eral noted advantages to using the 
Ambu aScope 4 Cysto. The scope 
has excellent portability and is par-
ticularly convenient when visiting 
satellite clinics or offices with no 
access to reusable equipment. Busy 
practices can improve throughput 
in office procedures by using the 
disposable scope during very busy 
portions of the day, for “add-on” 
procedures, end of day procedures, 
or particularly difficult procedures 
concerning for scope breakage. In 

addition, although not studied in 
this evaluation, the Ambu aScope 
4 Cysto seems ideal to use in the in-
patient setting for performing bed-
side examinations and consults in 
the emergency room or operating 
room. Provided the higher reim-
bursements obtainable in an Arti-
cle 28 hospital setting, the Ambu 
aScope 4 Cysto seems very well 
suited for this environment and has 
the potential to be more economi-

cal and practical in this setting. In 
these ways, single-use cystoscopes 
may improve workflow and pro-
ductivity.

There are limitations to this 
study. First, the results cannot be 
directly generalizable across all 
institutions and time. Equipment 
pricing is based on individual 
contracts made between organi-
zations and product ordering spe-
cific for our facilities in 2019. The 
costs of Olympus and Ambu sup-
plies may vary based on volume 
purchased, promotional agree-
ments, and fiscal year. While 
we showed that a hypothetical 
cost-benefit of the disposable cys-
toscope is affording medical assis-
tants more time for other revenue 
generating activities, this benefit 
is not meaningfully accounted for 
in our fixed case volume mod-
el. Further studies incorporating 
variable case volume models are 
necessary to elucidate savings 
with reclaimed FTE time. Our 
study does not include data com-
paring patient or provider satis-
faction with each type of device, 
nor clinical data evaluating per-
formance and safety of disposable 
vs reusable cystoscopes.

Finally, we have limited un-
derstanding of the environmental 
costs between the reusable and 
disposable cystoscopes. Ambu 
has advertised a sustainability 
partnership with Sharps Com-

pliance, Inc. (Houston, Texas) 
to provide a pathway to recycle 
their single-use cystoscopes, al-
though to the best of our knowl-
edge there are no real-world data 
regarding the impact of partici-
pation in these programs. There-
fore, further research is warrant-
ed to assess the ecological costs 
of reusable and disposable cys-
toscopes, as well as the efficacy 
of existing initiatives to optimize 
the sustainability of disposable 
equipment. 

The Ambu aScope 4 Cysto cys-
toscope appears to augment flex-
ibility and efficiency in urology 
outpatient practices. However, 
until costs of single-use technolo-
gy abate, its use in both high- and 
low-volume clinics requires further 
evaluation. STOP
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Figure 2. Olympus reusable vs Ambu disposable cystoscope annual cost analysis at LVP with identification of cost-equivalent point.
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Incidence of Urinary Tract Infection and Associated 
Risk Factors in Young Infants with Spina Bifida
M. Chad Wallis, MD
University of Utah Health Sciences and Primary 
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Wallis MC, Paramsothy P, New-
some K et al: Incidence of urinary 
tract infections in newborns with 
spina bifida—is antibiotic prophy-
laxis necessary? J Urol 2021; 206: 
126.

Patients with spina bifida are at 
risk for chronic renal insufficiency 
and even end-stage renal disease. 
As a result, the primary goal of 
urological care for these patients is 
the preservation of renal function. 
The UMPIRE study arose out of 
an effort to identify ways to opti-
mize the urologic care for patients 
with spina bifida, particularly with 
regards to the preservation of re-
nal function. An iterative protocol 
was designed and adopted as stan-
dard of care among the 9 centers 
involved.1 Early findings demon-
strated that most patients born with 
spina bifida have normal renal 
function at baseline with mild or 
no hydronephrosis.2 

Urinary tract infections (UTIs) 
are a source of morbidity among 
infants with spina bifida and these 

infections may lead to renal scar-
ring. The use of antibiotic prophy-
laxis is a common strategy for pre-
venting UTIs; however, there have 
been growing concerns about the 
use of antibiotic prophylaxis and 
its efficacy. In addition, the true 
incidence of UTI in patients with 
spina bifida has been difficult to es-
tablish due to varying definitions of 
UTI throughout the literature.3

The UMPIRE protocol estab-
lishes a strict definition for UTI. It 
establishes criteria for infants to be 
placed on clean intermittent cath-
eterization (CIC) only if there was 
evidence of high residuals in the 
neonatal period. In addition, it was 
decided that patients should not be 
placed on antibiotic prophylaxis 
in the newborn period. Risk strat-
ification based on reflux status and 
urodynamic findings at 3 months 
of age would help determine which 
patients might benefit most from 
prophylaxis or starting CIC. This 
gave us a unique opportunity to 
identify the incidence of UTI in 
this population and an opportunity 
to evaluate risk factors for UTI.

We identified 299 infants enrolled 
in the study who had followup data 

for the first 4 months of life. A nota-
ble finding was the low incidence of 
UTI in this patient population; 16% 
of patients ended up being treated 
for a UTI, but only 4% of patients 
had a UTI that met the strict defi-
nition of UTI with a positive urinal-
ysis, positive urine culture and at 
least 2 symptoms. We found that pa-
tients who were on CIC and those 
with hydronephrosis categorized 
as grades 3 and 4 on the Society of 
Fetal Urology grading system had 
a much higher risk of being both 
treated for a UTI and for having a 
UTI that met our strict definition.4

The fact that patients on CIC had 
an increased incidence of UTI is not 
surprising. The hydronephrosis was 
perhaps a little surprising. Patients 
born with isolated hydronephrosis 
are not typically thought of as hav-
ing an increased risk of UTI, but in 
this population it is possible that the 
hydronephrosis may reflect some 
underlying bladder pathology.

We also looked at reflux status and 
found a trend toward grades 3–5 be-
ing a risk factor, but this did not reach 
statistical significance among patients 
who met the strict definition of UTI. 
This may be due to the low incidence 

with only 12 of 299 patients having a 
UTI that met criteria.

These data are helpful to provid-
ers caring for young infants with 
spina bifida who are considering 
the risks and benefits of antibiotic 
prophylaxis. The findings suggest 
that those infants with high-grade 
hydronephrosis and those who are 
on CIC may benefit the most from 
antibiotics. The UMPIRE protocol 
will continue to withhold prophy-
laxis in the newborn period as we 
collect more data. It is our hope 
that longer-term followup with 
greater numbers of patients will 
yield better information on how to 
best risk-stratify these patients. STOP
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Feasibility Study of Vascularized Composite Urinary 
Bladder Allograft Transplantation
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larized composite urinary bladder 
allograft transplantation in a cadav-
er model. J Urol 2021; 206: 115.

The urinary bladder functions 
to store urine at low pressures and 

expel urine under voluntary con-
trol. Under normal conditions the 
bladder remains in a state of opti-
mal compliance and contractility, 
allowing for continence and pres-
ervation of renal function. In sev-
eral different urological conditions, 
the urinary tract is anatomically or 
functionally damaged, a situation 
that can result in bladder decom-

pensation and, consequently, renal 
failure. Pediatric and adult bladder 
dysfunction is often associated with 
a variety of congenital or acquired 
diseases, including neurogenic 
bladder (NGB) secondary to spi-
na bifida (SB) or spinal cord injury 
(SCI), bladder agenesis, posterior 
urethral valves (PUV), bladder and 
cloacal exstrophy, severe voiding 

dysfunction, radiation damage, 
and bladder or urothelial malig-
nancies.1 Depending on the con-
dition and severity, the ability of 
a bladder to fill, store, and empty 
urine may be significantly affected. 

Transmission of back pressure 
from a dysfunctional bladder may 
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have a deleterious effect on the kid-
neys, leading to end stage renal dis-
ease often necessitating renal trans-
plant. In patients without a native 
bladder or previously subjected to 
cystectomy regardless of the etiol-
ogy (malignancy, radiation cystitis 
etc) the same concept applies. Thus, 
a healthy and compliant bladder be-
comes a particularly crucial element 
to preserve in patients who under-
go renal transplantation in order to 
avoid graft failure secondary to a 
dysfunctional or absent bladder. 

Finding the ideal bladder sub-
stitute in case of dysfunction or 
absence of the bladder has been a 
challenge for decades, and exper-
iments to achieve this goal have 
included organic, synthetic, and 
even bioengineered materials.2 
Currently, bladder augmentation 
or neobladder creation can only be 
performed by using a segment of 
the gastrointestinal tract. In these 
cases a physiologically absorptive 
tissue (intestine) is placed in con-
tinuity with the urinary stream, 
which is normally lined with a flu-
id-impermeable epithelium. There-
fore, the use of intestinal segments 
in urinary tract reconstruction has 
multiple significant limitations, in-
cluding the need for lifelong inter-
mittent catheterization, metabolic 
disturbances, bowel dysfunction, 
urinary tract infections, mucus pro-
duction, stone formation, rupture 
of the augmented bowel segment 
(with significant associated mor-
tality), and even malignant trans-
formation. Furthermore, utility 

of the bowel is sometimes limited 
by previous abdominal surgery or 
radiation therapy. Thus, alternate 
tissue(s) for achieving comparable 
clinical outcomes while reducing 
associated morbidity is desperately 
needed. 

Herein we present a novel proto-
col to potentially solve a significant 
clinical problem in renal failure pa-
tients who require urinary bladder 
construction or reconstruction by 
using an expanded renal-bladder 
vascularized allograft. A total of 6 
fresh frozen cadaver torsos (3 male, 
and 3 female) were included in our 
study. Four cadavers were injected 
under fluoroscopic assistance with 
a silicone and barium mixture ac-
cording to established protocols in 
order to better visualize the vas-
cular anatomy on computerized 
tomography (CT) scanning as well 
as during gross dissection.3,4 Con-
trast enhanced CT imaging was 
used to delineate urinary bladder 
vascular anatomy and variabilities. 
Bladder vascularity was success-
fully mapped in 4 cadavers. Con-
trast enhanced CT as well as gross 
dissections revealed variability in 
the distal vascular pedicle to the 
urinary bladder, but all proximal 
arterial and distal venous branch-
es entered into the internal iliac 
vessels (fig. 1). Three-dimensional  
(3-D) renderings with organ sub-
traction also proved valuable for 
mock transplant planning. 

Two cadavers were used to per-
form “mock” urinary bladder trans-
plants. A vertical midline transperi-
toneal incision was made and the 
bladder with its vascular pedicles 
was exposed. The bladder was dis-
sected circumferentially and the 
bladder neck was transected. Vas-
culature from the internal iliac to 
the bladder was preserved, includ-
ing the superior vesical, inferior 
vesical, and the obturator arteries 
(fig. 2). The vesical veins, deep 
dorsal veins, and cavernous veins 
were likewise preserved.  The blad-
der and its vascular pedicles were 
removed and perfused in a basin of 
iced slush. Cooled preservation flu-
id was flushed through the arterial 
vasculature. The recipient bladder 
was prepared for augmentation 
by creating a clamshell bladder 

Figure 1. Through CT imaging combined with vascular micro-injection and 3-D rendering, we have 
been able to map blood supply to urinary bladder at extreme detail (A). CT renderings can then be 
rotated (B), and certain anatomical structures can be added to or subtracted from images to allow for 
specific steps of surgical procedure (C and D).

Figure 2. Gross and micro-dissection in cadaver model have allowed us to very carefully delineate vascu-
lar anatomy and plan subsequent donor harvest and recipient implantation. Seen here is magnified view 
of iliac vessels on donor’s right side (A) and subsequent vascular pedicles going to urinary bladder (B).

Figure 3. A, 3-D CT reconstruction of urinary bladder vascularity. B-F, simulated transplantation procedure in cadaver model. B, dissection of vascular 
pedicles in donor. C, bladder harvested on its vascular pedicle (only right pedicle is shown). D, donor common iliac artery is anastomosed to recipient exter-
nal iliac artery. Same is done with vein. E, completed anastomoses. F, bladder graft to be used as patch or configured into neobladder. Arrow-right Continued on page 62

FEASIBILITY STUDY OF VASCULARIZED COMPOSITE URINARY BLADDER ALLOGRAFT TRANSPLANTATION
Arrow-right Continued from page 60



JULY 2021   AUA NEWS62

 incision. The vascular anastomosis 
was performed at the internal iliac 
vessels of the donor and recipient 
end-to-side (donor à recipient; 
fig. 3). After anastomosis of the 
vascular pedicles, the prepared 
bladder allograft was circumferen-
tially sutured into the native blad-
der using absorbable sutures in a 
running fashion. The second blad-
der transplant was fashioned into a 
neobladder and brought out to the 
skin with a continent catheterizable 
conduit (fig. 4).

Bladder reconstruction or neo-
bladder creation is limited by suit-
able autologous tissue availability. 
There are no other relatively fluid 
impermeable tissues in the human 
body besides the bladder mucosa, 
the oral mucosa, and the vaginal 
mucosa. Although buccal mucosa 
has been used as a urological tissue 
substitute (mainly in the urethra), its 

use in the bladder has been limit-
ed. The concept of a bioengineered 
urinary bladder aimed to address 
the limitations of a lack of suitable 
tissue availability and inadequate-
ly vascularized tissue substitutes.5 
The fundamental issue with bioen-
gineered grafts, however, remains 
the absence of an intrinsic vascular 
supply, which leads to impaired tis-
sue perfusion, ischemia, and tissue 
demise.3

Vascular composite allotrans-
plantation (VCA) is a rapidly 
evolving field providing functional 
and qualitative restoration of life 
for several patients. Several VCAs, 
including limbs, the face, uterus, 
and more recently penile allografts, 
have been successfully performed 
over the last decade. However, 
there are ethical considerations for 
recipients of VCA grafts requiring 
long-term immunosuppression for 

non-“lifesaving” conditions given 
the potential complications asso-
ciated with long-term immuno-
suppression. Because of this, our 
current phase 1 clinic trial involves 
bladder VCA transplant only in 
patients who are already taking 
immunosuppressive regimens 
for a previous renal transplant or 
in patients who will undergo con-
comitant renal and bladder al-
lotransplantation.4 Furthermore, 
we realize that all of these bladder 
patches will be atonic, and thus in-
itial attempts at bladder VCA will 
involve patients already on clean 
intermittent catheterization.

Transplantation of a vascular-
ized urinary bladder in order to 
augment or recreate a nonfunction-
al or absent bladder has not been 
attempted. We hypothesize that a 
VCA of the bladder will provide 
superior outcomes with a reduced 

rate of complications and side ef-
fects for the properly selected pa-
tient, when compared to tradition-
al procedures. Currently a phase 1 
clinical trial studying concomitant 
renal and urinary bladder VCA is 
in progress at our institution. STOP
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Figure 4. Deceased donor kidney and bladder seen in situ (A). Bladder is harvested on its vascular pedicles (B) and removed from donor (C). Recipient is shown with diseased kidneys and diseased urinary 
bladder (D). Recipient bladder is opened at dome (E), and donor bladder is configured into patch with its vascular pedicles anastomosed to iliac vessels of recipient (F). Recipient in part G of figure is shown 
with absent bladder. In this case donor bladder is configured into “neobladder” (H), and Mitrofanoff continent catheterizable conduit is created and brought to recipient’s skin (I).
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RSI-MRI to Improve Prostate Cancer  
Imaging in Men on Active Surveillance
Michael A. Liss, MD, MAS, FACS
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Besasie BD, Sunnapwar AG, Gao F 
et al: Restriction spectrum imaging 
magnetic resonance imaging to im-
prove prostate cancer imaging in 
men on active surveillance. J Urol 
2021; 206: 44.

Accumulating data support the 
use of multiparametric magnetic 
resonance imaging (mpMRI) to 
reduce sampling errors of pros-
tate biopsy targeting of suspect-
ed tumors.1 Due to the significant 
variation in mpMRI techniques 
and reporting, in February 2012 
the European Society of Urogen-
ital Radiology (ESUR) published 
recommendations for the perfor-
mance of mpMRI using a struc-
tured reporting scheme named 
Prostate Imaging Reporting and 

Data System™ (PI-RADS™).2 The 
PI-RADS score is defined on a 
Likert scale based on suspicion 
of prostate cancer: highly unlike-
ly (1), unlikely (2), equivocal (3), 
likely (4), highly likely (5). A ran-
domized, multicenter clinical tri-
al showed that prostate MRI for 
initial biopsy enhances prostate 
biopsy precision by significantly 
increasing the detection of aggres-
sive cancers while reducing the 
number of prostate biopsies per-
formed.3 

However, men on active surveil-
lance (AS) have already been diag-
nosed with prostate cancer, which 
makes the PI-RADS intended for 
the suspicion of prostate cancer 
no longer applicable. As such, the 
success of MRI in the AS popula-
tion has been more tempered than 
in the diagnostic population. In a 

randomized clinical trial of MRI in 
AS, physicians did not improve the 
upgrading rate using MRI-targeted 
biopsies and systematic biopsies 
compared with systematic biopsy 
alone.4 Data in a large observation-
al cohort from the Canary-PASS 
study also noted no additional ben-
efit of MRI in predicting upgrad-
ing.5 These results demonstrate a 
need for substantial improvements 
in MRI characteristics in AS. 

To overcome the shortcomings 
of standard mpMRI, we have de-
veloped a short-duration (<5 min-
utes), targeted magnetic resonance 
restriction spectrum imaging (RSI-
MRI) scan that can be added to cur-
rent mpMRI sequences to improve 
specificity.6 Diffusion-weighted im-
aging (DWI) is a key component of 
the standard mpMRI protocol used 
to generate quantitative maps of the 

Apparent Diffusion Coefficient 
(ADC). Hyperintense regions on 
DWI with corresponding low ADC 
is a combination that suggests re-
duced water diffusion mobility 
and an increased likelihood of ag-
gressive cancer.7 The RSI-MRI 
scan provides a more sophisticated 
analysis of high b-value DWI data 
to disambiguate and quantify the 
restricted water signal from with-
in cancer cells providing a more 
sensitive and specific imaging bio-
marker of aggressive prostate can-
cer compared with standard DWI/
ADC.6,8 The RSI-MRI output value 
is a quantifiable imaging biomarker 
and is a salient step in MRI that we 
have previously associated with tu-
mor aggressiveness (Gleason score) 
in prostatectomy specimens.9

JOURNAL BRIEFS: The Journal of Urology®

Figure 1. a, T2 prostate MRI with RSI overlay. Blue is normal prostate tissue and red is the target 
lesion detected on RSI. b, histogram of RSI output values (Restricted Signal Map, x-axis) and  
number of voxels that contain those values (count, y-axis). Pathology reported a grade group 4 
lesion (Gleason 4+4=8).

Figure 2. a, T2 prostate MRI with RSI overlay. Blue is normal prostate tissue and red is target lesion 
detected on RSI. b, histogram of RSI output values (Restricted Signal Map, x-axis) and number of 
voxels that contain those values (count, y-axis). Pathology showed no tumor in target and negative 
12-core prostate biopsy in a man on active surveillance.
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As an example using figure 
1, part a, we show a PI-RADS 4 
lesion with an RSI overlay. The 
ability to quantify the RSI out-
put from this value is shown in 
histogram (fig. 1, b) noting RSI 
differences between normal tis-
sue and the suspected lesion. The 
RSI output generates values that 
can be used as the imaging bio-
marker. The suspected lesion in 
figure 1 is a grade group 4 pros-
tate cancer (Gleason 4+4=8) on 
targeted biopsy of this location. 
The implementation and valida-
tion of RSI-MRI in combination 
with current biomarkers is the 
last prerequisite to gaining wide-
spread clinical acceptance of a 
shift from current AS practice 
(timed prostate specific antigen 
tests, prostate exams and biop-
sies) to a more individualized, 
risk-based approach. 

In our recent manuscript in The 
Journal of Urology®, we apply the 
RSI-MRI technique to men on 
AS prior to their next prostate bi-
opsy.10 Our primary outcome was 
progression or reclassification in 

AS. We prospectively enrolled 
men prior to their upcoming AS 
prostate biopsy in order to pre-
dict biopsy outcome. The radiol-
ogist did not use RSI in decision 
making. All images were marked 
using the PI-RADS system and 
underwent targeted biopsy. In our 
analysis, we were able to use RSI-
MRI output values to improve 
the specificity of prostate MRI 
over ADC value and PI-RADS, 
while achieving improved accura-
cy to an area under the curve of 
90%. We acknowledge our sam-
ple size is small and will require 
a larger cohort for validation, yet 
the findings show that using a 
simple acquisition technique can 
substantially enhance MRI. Also 
important is that RSI-MRI acqui-
sition does not need hardware or 
contrast material and can be de-
ployed within the current MRI 
workflow.

In order to improve accuracy, 
one must improve the detection of 
true positive lesions but also reduce 
the detection of a false-positive. 
False-positive lesions on MRI are 

more common among PI-RADS 
3 and 4 lesions, yet drive down the 
accuracy of MRI. For example, in 
figure 2, part a, we show a PI-RADS 
4 lesion on targeted biopsy was 
shown to be negative for cancer. 
The histogram (fig. 2, b) shows an 
overlapping RSI-MRI signal with 
normal tissue; therefore, we may 
have anticipated a negative or low-
grade biopsy result. Inflammation 
may appear as lesion on standard 
MRI. We describe that RSI-MRI is 
able to better distinguish inflamma-
tory nodules from cancer nodules 
based on the RSI-MRI signal val-
ues by outperforming ADC values. 
RSI-MRI also has the potential to 
be normalized across institutions 
unlike ADC, which remains ma-
chine- and technique-dependent. 
RSI-MRI is now commercially 
available through Cortechs.ai with 
their latest U.S. Food and Drug 
Administration–cleared product, 
OnQ Prostate. STOP

Dr. Liss has no financial conflicts of in-
terest with Cortechs.ai or the OnQ Prostate 
platform.
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Decision aids (DAs) are instru-
ments designed to educate patients 
seeking treatment for a medical 
condition. They may take the form 
of a physical pamphlet, a watchable 
video, or an interactive Web-based 

program. They are often used to 
support the process of shared deci-
sion making with a physician. The 
American Urological Association 
recommends that patients seeking 
treatment for benign prostatic hy-
perplasia (BPH) be counseled with 
a shared decision making process, 
in which provider and patient de-
cide on the treatment approach 
after discussing how the risks and 
benefits of each treatment option 
align with the patient’s goals.1 

The benefits DAs have for pa-
tients include improved knowl-
edge about options, more clarity in 
treatment goals, and more accurate 

expectations of risks and bene-
fits.2 These benefits make their use 
a natural fit for men seeking care 
for BPH. In addition, DAs used in 
the context of BPH management 
increase patients’ perceived role 
in the decision making process,3 

providing patients with greater ca-
pacity to apply their personal pref-
erences to the choice of treatment. 

There may be physician prac-
tice benefits to employing DAs 
as well. Educated patients who 
understand their options ahead 
of time may have shorter, higher 
quality counseling visits and high-
er decision satisfaction. Moreover, 

with an anticipated shortage of 
urologists to provide surgical care 
for a growing population of men 
with BPH,4 DAs offer the prospect 
of identifying a more appropriate 
subset of patients to receive a re-
ferral for surgical care for BPH. 
Identifying which patients are 
inclined toward surgical manage-
ment of BPH may streamline the 
primary care referral process for 
BPH, as primary care providers 
on occasion refer rather than pro-
vide appropriate first line medical 
management for BPH.5
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In our recent quality improve-
ment study, we examined the effect 
of an online, interactive DA com-
pleted by patients before their urol-
ogy consultation for BPH.6 Our 
study’s DA used a decision analysis 
model to represent outcomes based 
on the medical literature and quan-
tified preferences for outcomes 
such as retrograde ejaculation us-
ing a method called “conjoint anal-
ysis.” It generated a report of pa-
tient-specific quantified preferences 
for review by doctor and patient. 
The report also ranked treatment 
options for the patient according 
to how they might provide value 
based on clinical and preference 
data used in an “on the fly” deci-
sion analysis. We analyzed treat-
ment choice in men who had used 
the DA compared to men receiving 
a standard consultation visit. We 
also analyzed whether certain phe-
notypes or profiles of patient values 
or preferences were associated with 
treatment choice using latent class 
analysis (LCA). We hypothesized 
that, similar to “market segments” 
composed of consumers with par-
ticular tastes, we would find classes 
of men who had similar preferenc-
es for outcomes of care.

Men scheduled for a new patient 
urology visit for BPH at a single ac-
ademic tertiary care center without 
a history of prostate surgery were 
invited to use the DA prior to their 
appointment. The group receiving 
standard consultation for BPH, 
which we term the “usual care” 
group, was identified with the same 
inclusion criteria for 5 months be-
fore introduction of the DA. 

We collected treatment choice 
data and patients’ medication his-
tories from the electronic health 
record. We extracted data on BPH 
procedures (including both hospi-
tal-based and office-based proce-
dures) occurring up to 6 months 
after each patient’s urology consul-
tation. LCA was used to categorize 
patients into classes based on their 
common measured values and 
preferences.

Interestingly, we found that 36% 
of the patients included in our study 

were referred for urology consulta-
tion without ever having trialed al-
pha-1 blocking therapy. The rate in 
the DA group (37%) was similar to 
the overall group. 

LCA identified 2 distinct pref-
erence profiles. Patients in the first 
profile placed greater importance 
on avoiding sexual dysfunction, 
dizziness, and retrograde ejacu-
lation relative to the men in the 
second profile (see figure). While 
all patients included in the anal-
ysis who underwent procedural 
BPH management (4) belonged to 
profile 2, the difference in rate of 
procedural care between the pro-
files was not statistically significant 
(p=0.99). The large skew in size be-
tween the 2 cohorts and small num-
ber of patients choosing procedural 
care in the analysis may have con-
tributed to this null result. Patients 
in the DA group were significantly 
less likely to have an intervention 
by 6 months than those in the usu-
al care group (10/155 vs 15/100, 
p=0.0250), which remained sig-
nificant after controlling for BPH 
medication status (OR 2.4, 95% CI 
1.1–5.9, p=0.0398). 

Our study’s finding of an as-
sociation between DA use and a 
lower surgical rate is consistent 
with studies of major elective 
surgery broadly2 and BPH spe-
cifically.7,8 Patients having greater 
ability to  incorporate their values 
and preferences into treatment 
choice may contribute to this 
phenomenon. One study exam-
ining DA use in the context of 
BPH treatment found that DA 
use increases the correlation be-
tween patients’ values and their 
selected treatment choices,9 per-
haps allowing patients with val-
ues more consistent with conser-
vative treatment to identify and 
express those preferences to their 
counseling physician, who can 
then account for them in a treat-
ment recommendation. 

Over a third of the patients in 
our study never trialed medical 
therapy before their urology con-
sultation for BPH, representing a 
subset of patients who may be ap-
propriate for primary care initially. 
Solutions to this care inefficiency 
may include “shared care,” where 
guidelines are jointly formulated 

by specialists and referring prima-
ry care physicians, and introducing 
the DA into the referral workflow, 
which can provide information 
back to the referring provider on 
the appropriateness of medical 
management. 

Given the anticipated shortage 
in the urologist workforce,10 inte-
grating DAs into urology referral 
may increase the yield of patients 
who are most in need of urolog-
ical specialty care, at least initial-
ly. Future work may further refine 
our ability to define preference 
clusters and incorporate them into 
care guidelines. Incorporation of 
preference data into care guide-
lines would support routine assess-
ment of preferences in men with 
BPH during shared decision mak-
ing visits. STOP
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Figure. Latent class analysis of treatment and value preferences among men seeking treatment for 
BPH. UTI, urinary tract infection.
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Pelvic organ prolapse (POP) 
remains a highly prevalent condi-
tion in the United States, with up 
to two-thirds of parous women 
exhibiting some degree of pelvic 
floor muscle weakening upon ex-
amination and roughly 10%–12% 
becoming symptomatic.1–3 Primar-
ily, POP is treated nonsurgically 
with pelvic floor muscle exercises 

and pessaries, but with the lifetime 
risk of POP surgery estimated to 
be 10%–13%, a large number of pa-
tients will need surgical interven-
tion such as colporrhaphy.1 Within 
the field of Female Pelvic Medicine 
and Reconstructive Surgery (FP-
MRS), colporrhaphy is commonly 
performed on an outpatient basis, 
where one study found that inpa-
tient procedures have decreased by 
29% in the decade prior to 2011.4 

Promoting outpatient proce-
dures may be more favorable be-
cause of reduced rates of hospital 
admissions and associated health 
care costs. However, there is a 
paucity of research describing out-
comes and potential adverse ef-
fects associated with the length of 
hospitalization in colporrhaphy 
procedures. We used data from 
the National Surgical Quality Im-

provement Program database to 
examine factors associated with 
patients who were more likely to 
be discharged within 24 hours (ear-
ly discharge group [EDG]) vs pa-
tients who required longer than 24 
hours (late discharge group [LDG]) 
following colporrhaphy cases via 
a vaginal approach between 2005 
and 2016.5

Using CPT codes, we identified 
11,652 female patients who had un-
dergone colporrhaphy (3,728 EDG 
and 7,924 LDG).5 We found that 
patients greater than 75 years of 
age (16.8% vs 10.9%, p <0.001), pa-
tients with higher body mass index-
es (BMIs) (29 kg/m2 vs 28.3 kg/m2,  
p <0.001), higher American Soci-
ety of Anesthesiologists® (ASA®) 
scores (class ≥III: 26.8% vs 20.7%, 
p <0.001), and current smokers 
(10% vs 8.6%, p=0.02) were more 

likely to be in the LDG than the 
EDG, respectively. In addition, we 
found that the average operating 
time for the EDG was shorter than 
the LDG (55.5 minutes vs 77.9 min-
utes, respectively, p <0.001). Look-
ing at 30-day outcomes we found 
that rates of readmission (0.9% vs 
2.9%, p <0.001) and reoperation 
(0.8% vs 1.4%, p <0.001) were low-
er in the EDG than the LDG, re-
spectively.

Our multivariate analysis (see 
figure) found that after the age of 
55, every 10-year increase in age 
was associated with a subsequent 
decrease in the likelihood of ear-
ly discharge. Within our cohort, 
BMI was directly related to dis-
charge time with every 1-unit in-
crease in BMI being associated 
with a 2% decrease in the likeli-
hood of an early discharge (OR 
0.98, 95% CI 0.97–0.99). Other 
factors such as smoking status and 
ASA scores were also negatively 
correlated with discharge times, 
where current smokers were 26% 
and patients with ASA scores of 
IV/V were 52% less likely to be 
discharged within 24 hours fol-
lowing colporrhaphy.

There were only 2 factors that 
our study found that were posi-
tively correlated with an early 
discharge. Our analysis revealed 
that procedures performed after 
2012 were 2.41 times more likely 
to be discharged early than pa-
tients who had their procedure 
before 2013 (OR 2.41, 95% CI 
2.20–2.64). This could be ex-
plained by the trend over the 
last decade in FPMRS surgery to 
implement Enhanced Recovery 
After Surgery (ERAS) pathways 
to increase the number of same-
day discharges.6 Second, patients 
who underwent posterior colp-
orrhaphy were 19% more likely 
to have an early discharge than 
patients who had a combined 
anterior–posterior colporrhaphy 
(OR 1.19, 95% CI 1.07–1.32). 
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Figure. Multivariate analysis of factors associated with early discharge after colporrhaphy (vs late discharge). WBC, white blood cell. Arrow-right Continued on page 67
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This suggests that, relative to iso-
lated posterior colporrhaphy, an-
terior or combined colporrhaphy 
procedures are more complex 
and have potentially higher com-
plication rates and longer hospi-
tal stays.

In summary, our results showed 
that outpatient colporrhaphy can 
be safely performed without in-
creased early complications or 
readmissions, helping to validate 
the current standard of practice. 
In the preoperative setting, it 
is important to counsel women 
who are older, current smokers, 

or have higher BMIs and ASA 
scores, and to discuss how longer 
operating times all may contrib-
ute to longer hospital stays (>24 
hours) following their colporrha-
phy. In the era of ERAS proto-
cols and increasing pressures 
for value-based care, same-day 
discharge will only continue to 
grow. Future research efforts 
should focus on how to optimize 
outcomes and patient experi-
ence with same-day discharge as 
the standard. Furthermore, more 
research is needed to extend the 
recommendation for same-day 

discharge following minimally 
invasive major prolapse repair, 
and hence support that most FP-
MRS procedures can be safely 
performed as outpatient proce-
dures. STOP
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Starting in 2014, the Affordable 
Care Act (ACA) offered individual 
states the opportunity to expand 
Medicaid coverage to most adults 
with incomes up to 138% of the fed-
eral poverty level—$17,744 for an 
individual in 2021. In April 2021, 
Arkansas became the most recent 
and 39th state to adopt Medicaid 
expansion, up from the original 
25 states, including the District of 
Columbia, that expanded Medic-
aid on January 1, 2014. Expansion 
of Medicaid has been associated 
with increased access to care for 
chronic medical conditions such as 
hypertension and diabetes, as well 
as improvements in cardiovascular 

mortality and mortality among end-
stage renal disease patients initiat-
ing dialysis.1–3 As most of the states 
in the country have now made the 
decision to expand Medicaid, it is 
important to understand if acquisi-
tion of Medicaid insurance is asso-
ciated with survival among patients 
with genitourinary malignancies. 

In particular, testicular cancer is 
the most common solid tumor ma-
lignancy among men aged 15–34 
years.4 Young men in this age demo-
graphic represent a group that was 
substantially affected by Medicaid 
expansions, given historically lower 
insurance rates than older men, with 
evidence suggesting proportionately 
larger gains in insurance coverage 
than other demographic groups.5,6 
However, recent studies have sug-
gested Medicaid patients with cancer 
may have limited access to special-
ized outpatient care, possibly due to 
lower reimbursement, and that out-
comes are similar to patients without 
insurance.7,8 As yet, it is unknown 
if Medicaid insurance is associated 
with improved survival compared 
to lack of insurance among patients 
with testicular cancer. 
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Figure. Cumulative incidence plots of mortality in propensity score matched cohorts for seminoma (A) 
and nonseminoma (B).
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In our recent study, we leveraged 
data from the National Cancer Insti-
tute’s Surveillance, Epidemiology, 
and End Results (SEER) database 
to address this question.9 Using both 
multivariable Cox proportional 
hazards regression models and mul-
tivariable competing risk-adjusted 
regression, we found no difference 
in all-cause mortality or cancer- 
specific mortality between patients 
with testicular germ cell tumor with 
Medicaid and those without insur-
ance. To further balance differences 
in baseline characteristics between 
patients with Medicaid and those 
without insurance, we  employed 
1:1 propensity score matching and 
found no difference in the cumu-
lative incidence of death due to 
cancer or death due to noncancer 
causes (see figure). Patients with 
private insurance had superior all-
cause mortality and cancer-specific 
mortality rates compared to those 

without insurance. We confirmed 
increased enrollment in Medicaid 
among testicular cancer patients re-
siding in expansion states in 2014. 
Lastly, no difference in mortality 
between expansion states and non-
expansion states was observed. Tak-
en together, our results imply that, 
although Medicaid coverage has 
increased among testicular cancer 
patients, acquisition of Medicaid 
has not improved clinical outcomes. 

The prognosis of testicular cancer 
is generally favorable, and cure rates 
for stage I disease even approach 
100%. As such, it is particularly im-
portant to ensure patients have the 
appropriate access to care and ade-
quate insurance for care. Although 
the evidence concerning the quali-
ty of Medicaid insurance in cancer 
care is somewhat mixed, recent 
studies suggest expansion of Med-
icaid may contribute to improved 
outcomes for cancers amenable to 

screening. Indeed, Lam et al found 
evidence of decreased mortality 
among patients living in a Med-
icaid expansion state with newly 
diagnosed breast, colorectal and 
lung cancer in the postexpansion 
period as compared to those liv-
ing in a nonexpansion state.10 Our 
results contribute to a growing body 
of evidence suggesting Medicaid in-
surance is suboptimal and similar 
to lack of insurance among patients 
with cancers not amenable to screen-
ing or with high survival rates, such 
as testicular cancer. For these pa-
tients, policy-level interventions are 
warranted to improve access to care, 
utilization of services and ultimately 
oncologic outcomes. STOP

1.  Khatana SAM, Bhatla A, Nathan AS et al: Asso-
ciation of Medicaid expansion with cardiovascu-
lar mortality. JAMA Cardiol 2019; 4: 671.

2. Allen H and Sommers BD: Medicaid expansion 
and health: assessing the evidence after 5 years. 
JAMA 2019; 322: 1253.

3. Swaminathan S, Sommers BD, Thorsness R et al: 
Association of Medicaid expansion with 1-year mor-
tality among patients with end-stage renal disease. 
JAMA 2018; 320: 2242.

4. Baird DC, Meyers GJ and Hu JS: Testicular can-
cer: diagnosis and treatment. Am Fam Physician 
2018; 97: 261.

5. Cha P and Brindis CD: Early Affordable Care 
Act Medicaid: coverage effects for low- and mod-
erate-income young adults. J Adolesc Health 
2020; 67: 425.

6. Courtemanche C, Marton J, Ukert B et al: Ear-
ly impacts of the Affordable Care Act on health 
insurance coverage in Medicaid expansion and 
non-expansion states. J Policy Anal Manage 
2017; 36: 178.

7. Ellis L, Canchola AJ, Spiegel D et al: Trends 
in cancer survival by health insurance status 
in California from 1997 to 2014. JAMA Oncol 
2018; 4: 317.

8. Blayney DW: Efficacy of Medicaid for patients 
with cancer in California. JAMA Oncol 2018; 
4: 323.

9. Bhambhvani HP, Hampshire K and Eisenberg 
ML: The association of Medicaid insurance and 
Affordable Care Act expansions with survival 
among patients with testicular cancer. Urol Pract 
2021; 8: 440.

10. Lam MB, Phelan J, Orav EJ et al: Medicaid 
expansion and mortality among patients with 
breast, lung, and colorectal cancer. JAMA Netw 
Open 2020; 3: e2024366.

ASSOCIATION OF MEDICAID INSURANCE WITH SURVIVAL AMONG PATIENTS WITH TESTICULAR CANCER
Arrow-right Continued from page 67

Risk-Based Selection for Active Surveillance: Results 
from the Movember GAP3 Initiative
Daan Nieboer, MsC
Departments of Urology and Public Health, Erasmus 
University Medical Center

Jozien Helleman, PhD
Department of Urology, Erasmus University Medical 
Center

Monique J. Roobol, PhD
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Written by the authors on behalf of the GAP3 
Consortium

Bruinsma SM, Nieboer D, Roobol 
MJ et al: Risk-based selection for 
active surveillance: results of the 
Movember Foundation’s Global 
Action Plan Prostate Cancer Active 
Surveillance (GAP3) initiative. J 
Urol 2021; 206: 62.

Active surveillance (AS) has 
become the preferred alternative 
treatment option to active treat-
ment for men diagnosed with low-
risk prostate cancer (PCa). AS re-

duces the risk of overtreatment of 
patients and associated side effects 
and thereby potentially increases 
quality of life for the patients. AS 
involves followup and offering cu-
rative treatment for men who show 
signs of reclassification or disease 
progression. AS has been shown 
to be a safe treatment option in 
the intermediate timeframe (5 –16 
years) with low rates of progression 
to metastatic disease or death from 
PCa. The majority of men under-
going AS are able to delay or even 
avoid treatment for their PCa, ben-
efitting from increased quality of 
life compared to men who chose 
immediate curative treatment.1 

Although AS has emerged as the 
primary management option for men 
with low-risk disease, there are 2 pri-
mary concerns involving AS. First, 
the PCa may be misclassified at diag-
nosis such that a patient with aggres-

sive cancer is incorrectly assumed to 
have low grade cancer (often referred 
to as reclassification). Second, low-risk 
PCa may evolve to high grade can-
cer during AS (often referred to as 
true progression). The aim of AS is to 
detect disease progression before the 
window of cure is lost.

To reduce the number of men 
switching to active treatment due 
to disease reclassification, the iden-
tification of patients for whom AS 
is appropriate is critical. However, 
selection of PCa patients for AS has 
traditionally proven to be challeng-
ing. This is reflected in the diversity 
of existing guidelines on the selec-
tion of patients for management with 
AS.2 Risk-based selection of patients 
may avoid the inclusion of men who 
should initially opt for active treat-
ment to increase their chance of cure. 

A better understanding of the pre-
dictors of disease reclassification for 

PCa patients is needed to improve 
the selection of ideal candidates for 
AS. This requires validation in large 
and mature cohorts of men under-
going AS. This study therefore aims 
to identify predictors of short- and 
long-term disease reclassification to 
support risk-based selection of pa-
tients suitable for AS.

We conducted an individual pa-
tient data meta-analysis using data 
from multiple established AS co-
horts within the Movember Foun-
dations’ Global Action Plan Prostate 
Cancer Active Surveillance (GAP3) 
consortium (gap3.movemberproj-
ects.com).3 GAP3 covers the larg-
est centralized PCa AS database to 
date. The project’s primary goal is to 
create a global consensus on the se-
lection and monitoring of men with 
low-risk PCa. Ultimately,  worldwide 
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uniform guidelines will be devel-
oped. Between 2014 and 2016, a 
global database was created by com-
bining patient data from 28 AS co-
horts worldwide (from Australia, Eu-
rope, North America and Asia). The 
database currently comprises data 
of over 21,000 patients and contains 
information on demographic and 
clinical characteristics at the time of 
PCa diagnosis and clinical followup, 
including information on discontinu-
ation of AS and potential following 
treatments. 

We included patients who re-
ceived a biopsy at 1 and 4 years af-
ter start of AS, and disease reclassi-
fication was defined as any increase 
in Gleason Grade Group at follow-
up biopsy. In total 5,570 men were 
available with at least 1 biopsy at 1 
year and at 4 years followup 1,515 
men were included. These time-
points were chosen as the majori-
ty of the protocols of the included 
cohorts had a planned biopsy at 1 
and 4 years.

Among the 5,570 men evaluat-
ed at 1 year after starting AS, me-
dian age was 65 years and median 
prostate specific antigen (PSA) at 
diagnosis was 5.3 ng/mL. In total 
815 (15%) reclassifications were 
observed at year 1. Among the 
1,515 men evaluated at 4 years 
after starting AS the median age 
was 64 years and median PSA at 
diagnosis was 5.2 ng/mL. Among 
the 1,515 men evaluated at 4 years, 
205 (15%) men were reclassified. 
The pooled 1-year and 4-year re-
classification rates were 13% and 
14%, respectively, and a substan-
tial amount of heterogeneity was 
observed between the different co-
horts (range 0%–31% and 0%–40%, 
respectively). 

On multivariable analysis we 
found that older age at start of AS 
(OR 1.6 per 10 years), a smaller 
prostate volume (OR 0.54 per dou-

bling), a higher T-stage (OR 1.45 
for 2 versus 1), a higher number 

of biopsy cores with PCa (OR 1.67 
for 2 versus 1), and a higher PSA at 
diagnosis (OR 1.22 per doubling) 
were all associated with a higher 
risk of disease reclassification at 1 
year (see table). For disease reclas-
sification at 4 years we found that 
higher age (OR 1.45 per decade), 
higher number of biopsy cores 
with PCa (OR 1.95 for 2 versus 1) 
and higher PSA density (OR 1.87 
per doubling) were associated with 
a higher risk of reclassification. 

Several predictors of disease re-
classification were identified; howev-
er, the discriminative ability of these 
risk factors were limited and we ob-
served an AUC of 0.68 when pre-
dicting 1-year disease reclassification 
and an AUC of 0.61 for predicting 
4-year disease reclassification.

The purpose of this study was 
to identify predictors available at 
the time of diagnosis for disease 
reclassification at 1 or 4 year(s) to 
support risk-based selection of pa-
tients suitable for AS. Although 
AS of men with localized prostate 
cancer has become an increasingly 

popular management option, there 
is still concern about the risk of 
misclassification at initial diagnosis 
or reclassification during AS. Cur-
rent guidelines might be improved 
by considering prostate volume for 
selecting patients eligible for AS. 
However, the identified predictors 
show limited discriminative abil-
ity for disease reclassification or 
progression. New biomarkers and 
imaging parameters are needed to 
improve the selection of true low-
risk patients and patients for whom 
immediate treatment is warranted. 
The Movember GAP3 initiative is 
an ideal platform to initiate further 
multicentric studies in this area. STOP

1. Venderbos LDF, Aluwini S, Roobol MJ et al: 
Long-term follow-up after active surveillance or 
curative treatment: quality-of-life outcomes of 
men with low-risk prostate cancer. Qual Life Res 
2017; 26: 1635.

2. Bruinsma SM, Bangma CH, Carroll PR et al: Ac-
tive surveillance for prostate cancer: a narrative 
review of clinical guidelines. Nat Rev Urol 2016; 
13: 151.

3. Bruinsma SM, Nieboer D, Roobol MJ et al: Risk-
based selection for active surveillance: results of 
the Movember Foundation’s Global Action Plan 
Prostate Cancer Active Surveillance (GAP3) ini-
tiative. J Urol 2021; 206: 62.

Table. Predictors of disease reclassification at 1 and 4 years

Predictor at Diagnosis OR 1-Year Disease Reclassification (95% CI) OR 4-Year Disease Reclassification (95% CI)

  Univariable Multivariable Univariable Multivariable

Age (per decade) 1.59 (1.36, 1.85) 1.62 (1.37, 1.92) 1.45 (1.15, 1.83) 1.45 (1.14, 1.84)

Body mass index (per point) 1.00 (0.98, 1.03) — 1.03 (0.95, 1.12) —

Family history of PCa (yes vs. no) 1.27 (0.91, 1.76) — 1.02 (0.49, 2.11) —

Yr of diagnosis (per yr) 1.04 (1.00, 1.10) — 1.01 (0.96, 1.07) —

Prostate vol (per doubling) 0.66 (0.57, 0.77) 0.54 (0.44, 0.67) 0.82 (0.63, 1.06) —

T-stage at diagnosis (2 vs. 1) 1.60 (1.23, 2.09) 1.45 (1.14, 1.84) 1.44 (0.88, 2.35) —

No. of biopsy cores with PCa  
(2 or more vs. 1)

1.84 (1.41, 2.39) 1.67 (1.31, 2.12) 2.19 (1.49, 2.96) 1.95 (1.40, 2.68)

Gleason Sum at diagnosis (3+4 vs. 6) 0.67 (0.36, 1.25) — 0.76 (0.19, 3.00) —

PSA at diagnosis (per doubling) 1.22 (1.10, 1.36) 1.46 (1.27, 1.68) 1.31 (1.09, 1.57) 0.87 (0.67, 1.13)

PSA density (per doubling) 1.68 (1.42, 1.98) * 1.61 (1.29, 2.01) 1.87 (1.38, 2.53)

Values in bold are statistically significant.
*Not included in multivariable analysis due to multicollinearity.

“ New biomarkers 
and imaging 
parameters are 
needed to improve 
the selection 
of true low-
risk patients 
and patients for 
whom immediate 
treatment is 
warranted. The 
Movember GAP3 
initiative is an 
ideal platform to 
initiate further 
multicentric 
studies in this 
area.”
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MOSES™ Technology Improves  
Operative Time and Hemostasis during  
Holmium Laser Enucleation of the Prostate
Nicholas Kavoussi, MD and
Nicole Miller, MD
Vanderbilt University Medical Center

Kavoussi NL, Nimmagadda N, Ro-
bles J et al: MOSES™ technology 
for holmium laser enucleation of 
the prostate: a prospective dou-
ble-blind randomized controlled 
trial. J Urol 2021; 206: 104.

The American Urological Asso -
ciation guidelines support laser 
enucleation of the prostate as a 
durable and safe size-independent 
technique for treating lower uri-
nary tract symptoms (LUTS) attrib-
uted to benign prostatic hypertro-
phy (BPH).1 However, holmium 
laser enucleation of the prostate 
(HoLEP) remains underutilized 
throughout the United States. 
This is likely due to a relatively 
steep learning curve and lack of 
training opportunities compared to 
other surgical techniques for BPH.2 

Novel advances in laser tech-
nologies may improve energy 
delivery, providing for better visi-
bility during surgery due to more 
efficient hemostasis and decreas-
ing operative time. These factors 
could further the adoption of the 

technique as well as facilitate the 
transition of HoLEP to an outpa-
tient surgical setting. One such 
novel laser system is the MOSES™ 
holmium laser platform developed 
by Lumenis (Yokneam, Israel). The 
system divides the laser pulse into 
2 peaks: one separating the water 

at the tip of the laser (ie bubble for-
mation) and the second for deliver-
ing energy to the target, improving 
energy efficiency. The technical 
advantages of the technology have 
already been demonstrated for 
stone disease.3 We sought to eval-
uate MOSES technology during 

HoLEP for the surgical treatment 
for BPH.

In a double-blind, randomized 
controlled trial, we compared 
 MOSES enucleation of the prostate 
(M-HoLEP) to traditional HoLEP.4 
We included all patients with 
prostate sizes >80 ccs who sought 
HoLEP for surgical management 
of BPH. Patients were randomized 
in a 1:1 ratio and blinded to their 
assignment. Assignments were con-
cealed in envelopes and opened by 
a laser technician, who would acti-
vate MOSES or traditional settings 
without informing the surgeon (see 
figure). The primary outcome was 
change in total operative time, with 
secondary outcomes including 
blood loss, perioperative outcomes 
and functional outcomes (via 
International Prostate Symptom 
Score [IPSS] and International In-
dex of Erectile Function [IIEF-5]) 
at 6 weeks.

In the 60 patients analyzed in 
our study (30 per group), a shorter 
total operative time was seen in the 
M-HoLEP group compared to the 
traditional HoLEP group (101 vs 
126 min, p<0.01). This difference 
remained significant on multiple 
linear regression, controlling for 
age, Charlson comorbidity index, 
change in hematocrit and total size 
of the prostate enucleated (−17.4,  
p<0.01). The MOSESTM technolo-
gy seemed to have improved enu-
cleation (68 vs 80 min, p=0.03) and 
hemostasis times (18 vs 29 min,  
p<0.01), accounting for this improve-
ment, as morcellation time remained 
unchanged using the technology. 
Additionally, using the MOSES set-
tings seemed to improve hemostasis 
in a comparison of change in hema-
tocrit (−6.4 vs −9.0, p=0.03). There 
was no difference in complications 
or functional outcomes between the 
groups (see table).

Our results highlight the ben-
efit of MOSES technology for 
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Figure. Flow diagram of study.

Table. Operative and postoperative outcomes at 6 weeks

Outcomes MOSESTM (n=30) Standard (n=30) p Value

Mean mins total operative time ± SD (IQR) 101 ± 30 (84–131) 126 ± 22 (106–145) <0.01

Mean mins enucleation time ± SD (IQR) 68 ± 20 (54–85) 80 ± 19 (65–95) 0.03

Mean mins morcellation time ± SD (IQR) 14 ± 10 (7–21) 16 ± 10 (9–20) 0.27

Mean mins hemostasis time ± SD (IQR) 19 ± 8 (11–23) 29 ± 15 (20–31) <0.01

Mean change in hematocrit ± SD −6.4 ± 4.1 −9.0 ± 4.6 0.03

Mean days length of hospital stay ± SD 1.1 ± 0.64 1.2 ± 0.61 0.20

Mean cc estimated blood loss SD 115 ± 34 133 ± 60 0.15

Mean gm prostate tissue removed ± SD 65 ± 29 76 ± 28 0.15

Mean change in IPSS ± SD −11.9 ± 9.3 −11.5 ± 9.8 0.55

Mean change in IPSS quality of life ± SD −2.80 ± 1.7 −2.79 ± 1.84 0.98

Mean change in IIEF-5 ± SD −1.4 ± 0.76 1.0 ± 0.31 0.91

No. complication rate (%) 3 (10) 4 (13) 0.69
Arrow-right Continued on page 71
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HoLEP. Although the study had 
a short followup period (6 weeks) 
and was limited by all cases being 
performed at a single institution, 
the results are consistent with oth-
er studies evaluating the utility of 
the MOSES settings for BPH sur-
gery.5,6 Further work is required 
to assess long-term outcomes of 
MOSES laser technology during 
HoLEP, as well as its impact on 

training and adoption of the tech-
nique. Additionally, a cost analy-
sis, incorporating operative times 
and the ability of the technology 
to facilitate outpatient surgery, re-
quires further investigation. For 
now, the MOSES laser technolo-
gy shows improvements in oper-
ative times and hemostasis, with 
similar function and safety out-
comes as traditional HoLEP. STOP

1. Parsons JK, Dahm P, Köhler TS et al: Surgi-
cal management of lower urinary tract symp-
toms attributed to benign prostatic hyperpla-
sia: AUA Guideline amendment 2020. J Urol 
2020; 204: 799.
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adoption and underutilization of holmium laser 
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3. Elhilali MM, Badaan S, Ibrahim A et al: Use of 
the Moses technology to improve holmium laser 
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Mini Medical School for High School
Richard Evans, MD, FACS
Bon Secours Charity Health System 
New York Medical College

My Out of Office activity is pro-
viding medical education for high 
school students.

My involvement with medical 
education began when I was an 
assistant professor at the Univer-
sity of Minnesota. I enjoyed and 
treasured the opportunity to be a 
part of their medical school cur-
riculum. I missed the education 
experience when I left academic 
medicine and entered into the pri-
vate practice medical community. 
I spent the next 19 years focused 
on my clinical practice, but I con-
tinued to have a yearning to return 
to education.

Teaching became a passion of 
mine and is directly related to the 
influence of my high school biology 
professor, Mr. Neil Sirignano. He en-
gaged and motivated us with his en-
thusiasm for medical science. Now, 
I wanted to bring my clinical experi-
ence and passion for medicine back 
to the high school environment. Med-
ical students are already on a path to 
pursue medicine, but it is the high 
school student who is looking for ca-
reer direction. I decided to chase the 
dream—bring medical school to the 
high school student.

But I wanted to develop a differ-
ent type of high school program: 
one where I come to the students 
and become a part of their educa-
tional curriculum.  I was given the 
unlimited support of the CEO of 

our healthcare system, Dr. Mary Pat 
Leahy, to develop the program.

The goals of the Mini Medical 
School are to challenge the stu-
dents, increase their vocabulary, 
teach new hand skills and motivate 
them for life. Today’s high school 
student is able to obtain informa-
tion much faster than prior gen-
erations, thanks to the ubiquitous 
nature of technology. The students 
are able to complement my lec-
tures with convenient access to the 
internet and further explore the 
content of my lessons.

The Mini Medical School curric-
ulum includes the following:
1. Pathways from high school to 

medicine: more than one option
2. Medical and surgical specialty 

career options

3. How to obtain a medical histo-
ry and how to perform a physi-
cal examination

4. HIPAA; Medical Law and Ethics
5. How to interpret chest x-rays 

and KUB x-rays
6. How to interpret CT scans
7. Kidney stone presentation, 

management, treatment, and 
prevention

8. Bloodless Medicine and Surgery
9. COVID-19: Microbiology of 

the virus; presentation; end or-
gan changes

10. Dermatology: the pathophysiol-
ogy and appearances of rashes 

11. How to interpret laboratory 
 results

12. How to develop a medical app: 
from concept to market

13. Robotic Surgery: joints to kidneys

14. How to suture and perform 
knot tying

I encourage schools to offer the 
program to all students and not 
only the Advanced Placement (AP) 
or gifted students; I want to reach 
all students, and not just the ad-
vanced student.

Most students do not appreci-
ate how the medical field can pro-
vide many options for them. It is 
my hope that their exposure to the 
Mini Medical School program al-
lows them to either start or contin-
ue on a path in the medical field. 
If they ultimately choose another 
field, they will at least know how to 
suture and how to read a comput-
erized tomography scan!

Several students have touched 
me personally. They often confide 
in me and tell of stories being told 
that they can never be a nurse, 
physician assistant, or a physician. 
They seem surprised and jubilant 
when I speak of how hard work 
and motivation will take them to 
their dreams. This is how I get 
paid: “emotional income.”

I like to motivate the students to 
think, and find solutions to every-
day issues. I interject examples of 
how I encounter problems, and the 
importance of using all available re-
sources to find solutions. Many solu-
tions require teamwork and leader-
ship skills which can be learned.

My ideas and concepts led to the 
development of a tipless  kidney 

OUT OF OFFICE

Figure 1. Didactic lectures include how to interpret imaging studies.
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stone basket, currently used in 
every hospital. I speak of the chal-
lenges I faced while performing 
percutaneous and ureteroscopic 
surgery. These challenges led me 
to develop a surgical instrument 
that can improve outcomes for our 
patients.

Another example of problem 
solving discussed is my co-develop-
ment of the Familyfirst Messenger 
app. There has always been a lack 
of communication between medical 
providers and patients’ families. I was 
determined to improve communica-
tion and reduce anxiety for families 
awaiting news about their loved ones. 
This application is used in hospitals 
and skilled nursing facilities through-
out the medical community. 

Digital medicine has become an 
integral part of everyday patient 
care. The students are extremely 
interested in how to build an app 
from concept, and how to bring it 
to market. I am able to share my 
experiences of entrepreneurship 
in the digital world. There is enor-
mous crossover between medical 
and digital technology. This inter-
twining of fields will continue to in-
fluence how medicine is practiced 
for years to come. The concepts of 
originality, team work and leader-
ship are accentuated in this pres-
entation.

I do not advertise the program. 
The high schools will often post pic-
tures and content of the program 

on social media, which has inspired 
other schools to reach out for in-
formation about the Mini Medical 

School. I was scheduled to start the 
course for additional high schools 
last year, but COVID-19 has tem-
porarily paused our growth plans.

I have been providing the class-
es via Zoom during COVID-19. 
Unfortunately, I am unable to 
teach the suturing and knot tying 
sessions at this time. I much prefer 
in-class lectures, as I can relate to 
the students more effectively.

Currently, the Mini Medical 
School program is provided for select 
high schools in 3 New York counties: 
Rockland, Orange and Nassau. I do 
not accept payment for the program, 
and all adjunct medical equipment is 
supplied at no cost.

After each lecture, an anony-
mous Survey Monkey is sent to the 
students to encourage honest feed-
back for improvement purposes.

This is the only program of its 
kind. I hope to stimulate as many 
high school students as possible by 
inviting inquiries for assistance. 

I am planning to reduce my ad-
ministrative and clinical duties to 
expand the Mini Medical School 
program.

The Mini Medical School pro-
gram closes with a tournament 
played on the electronic board 
game “Operation”—just a reminder 
that medicine can be equally fun to 
learn as it is to practice. STOP

Figure 2. The Chester Union Free School District tweets about Dr. Evans and his program of teaching 
high school students procedures usually not taught until the 3rd year of medical school.
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Daniel A. Shoskes, MD
Cleveland Clinic

Tellechea L, Zuo S, Kohn 
JR et al: The effect of social 
determinants of health on 
overactive bladder symptom 
severity. J Urol 2021; 205: 1415–
1420.

Overactive bladder symptoms 
depend on perception and reaction 
and as such can be influenced by 
many factors, including social de-
terminants of health. In this study, 
the authors evaluated the associa-
tion between social determinants 
of health and overactive bladder 
severity. They conducted a mul-
ticenter, cross-sectional study of 
patients presenting to outpatient 
female pelvic medicine and recon-

structive surgery clinics. Surveys 
were administered to screen for 
overactive bladder and to evaluate 
social determinants of health. Ordi-
nal logistic regression models were 
used to examine the association 
between overactive bladder symp-
tom level and social determinants 
of health items while adjusting for 
age, race, body mass index, parity, 
history of pelvic surgery and clini-
cal site.

A total of 256 patients with a 
mean±SD age of 58.6±14.2 years 
and body mass index of 30.4±7.5 
kg/m2 were recruited over a 
12-month period. The sample was 
33.6% White, 32% Black and 29.3% 
Hispanic, with 5.1% categorized as 
other. A higher overactive bladder 
symptom level was associated with 

food insecurity (OR 2.51, 95% CI 
1.03–6.11), financial strain (OR 
1.94, 95% CI 1.06–3.53), difficul-
ty finding or keeping employment 
(OR 3.14, 95% CI 1.01–9.72) and 
difficulty concentrating (OR 2.48, 
95% CI 1.25–4.95), after adjusting 
for site, age, race, body mass index, 
parity and previous pelvic surgery.

The authors conclude that cer-
tain social determinants of health 
were associated with greater over-
active bladder severity. Unmet so-
cial needs may impact the success 
of overactive bladder treatment. 
Urologists should consider collab-
orating with social work and men-
tal health specialists to better serve 
patients with overactive bladder 
and social determinants of health 
needs.

Choueiri TK, Powles T, Bu-
rotto M et al: Nivolumab plus 
cabozantinib versus sunitinib 
for advanced renal-cell carci-
noma. N Engl J Med 2021; 384: 
829–841. 

The options for systemic therapy 
in aggressive renal cell carcinoma 
continue to evolve. In this phase 3, 
randomized, open-label trial, the 
authors randomly assigned adults 
with previously untreated clear-
cell, advanced renal-cell carcinoma 
to receive either nivolumab (240 
mg every 2 weeks) plus cabozan-
tinib (40 mg once daily) or suni-
tinib (50 mg once daily for 4 weeks 
of each 6-week cycle). The prima-
ry end point was progression-free 
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survival, as determined by blinded 
independent central review. 

Overall, 651 patients were as-
signed to receive nivolumab plus 
cabozantinib (323 patients) or suni-
tinib (328 patients). At a median fol-
lowup of 18.1 months for overall sur-
vival, the median progression-free 
survival was 16.6 months (95% CI 
12.5–24.9) with nivolumab plus 
cabozantinib and 8.3 months (95% 
CI 7.0–9.7) with sunitinib (HR for 
disease progression or death, 0.51; 
95% CI 0.41–0.64; p <0.001). The 
probability of overall survival at 12 
months was 85.7% (95% CI 81.3–
89.1) with nivolumab plus cabozan-
tinib and 75.6% (95% CI 70.5–80.0) 
with sunitinib (HR for death, 0.60; 
98.89% CI 0.40–0.89; p=0.001). 
An objective response occurred 
in 55.7% of the patients receiving 
nivolumab plus cabozantinib and 
in 27.1% of those receiving sunitinib 
(p <0.001). Adverse events of any 
cause of grade 3 or higher occurred 
in 75.3% of the 320 patients receiv-
ing nivolumab plus cabozantinib 
and in 70.6% of the 320 patients 

receiving sunitinib. Overall, 19.7% 
of the patients in the combination 
group discontinued at least 1 of the 
trial drugs owing to adverse events, 
and 5.6% discontinued both. Pa-
tients reported better health-related 
quality of life with nivolumab plus 
cabozantinib than with sunitinib.

The authors conclude that 
nivolumab plus cabozantinib had 
significant benefits over sunitinib 
with respect to progression-free 
survival, overall survival, and like-
lihood of response in patients with 
previously untreated advanced re-
nal-cell carcinoma.

Magnani CJ, Steinberg JR, 
Harmange CI et al: Clinical 
trial outcomes in urology: 
assessing early discontinu-
ation, results reporting and 
publication in ClinicalTrials.
gov registrations 2007–2019. J 
Urol 2021; 205: 1159–1168.

Clinical trials take great effort, 
money and willing participation of 
patients to help the greater good if 
not themselves. Studies that don’t 

complete and/or never publish 
their results waste these resourc-
es and violate patient trust. In this 
study, the authors assessed trial 
registrations from 2007 to 2019 
on ClinicalTrials.gov and publica-
tion data from PubMed®/M E D-
LI N E®. Associa t ions  be-
tween sponsor or subspecialty with 
early discontinuation were assessed 
using Cox proportional hazards 
and results reporting or publication 
with logistic regression at 3 years 
after completion. Of 8,636 trials 
3,541 (41.0%) were completed and 
999 (11.6%) were discontinued. Of 
completed trials 26.9% reported 
results and 21.6% were published. 
Sponsors included academic insti-
tutions (53.1%), industry (37.1%) 
and the U.S. government (9.8%). 
Academic-sponsored (adjusted HR 
0.81, 95% CI 0.69–0.96, p=0.012) 
and government-sponsored trials 
(adjusted HR 0.62, 95% CI 0.49–
0.78, p <0.001) were less likely 
than industry to discontinue early. 
Government-sponsored trials were 
more likely to report (adjusted OR 

1.72, 95% CI 1.17–2.54, p=0.006) 
and publish (adjusted OR 1.89, 
95% CI 1.23–2.89, p=0.004). Ac-
ademic-sponsored trials were less 
likely to report (adjusted OR 0.65, 
CI 0.48–0.88, p=0.006) but more 
likely to publish (adjusted OR 1.72, 
95% CI 1.25–2.37, p <0.001). These 
outcomes were similar across sub-
specialties. However, endourology 
was more likely to discontinue ear-
ly (adjusted HR 2.00, 95% CI 1.53–
2.95, p <0.001), general urology 
was more likely to report results 
(adjusted OR 1.54, 95% CI 1.13–
2.11, p=0.006) and andrology was 
less likely to publish (adjusted OR 
0.53, 95% CI 0.35–0.81, p=0.003).

The authors conclude that spon-
sor type is significantly associated 
with trial completion and dissem-
ination. Government-sponsored 
trials had the best performance, 
while industry and academic-spon-
sored trials lagged in completion 
and results reporting, respectively. 
Subspecialty played a lesser role. 
Lack of dissemination remains a 
problem for urology trials. STOP
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Technical Corrections to 2021 Evaluation  
and Management Guidelines
Jonathan Rubenstein, MD
Chair, AUA Coding and Reimbursement Committee

On March 9, 2021 the Amer-
ican Medical Association re-
leased Technical Corrections to 
the 2021 Evaluation and Manage-
ment (E/M) guidelines.  These 
technical corrections served to clar-
ify the original CPT Panel intent 
for the current code structure and 
to help clarify issues or questions 
that had arisen since the publica-
tion of the guidelines.  The effective 
date for the technical corrections 
was backdated to January 1, 2021.   
The 2021 Guidelines, which update 
the code selection criteria for out-
patient E/M services for new and 
established patients, described us-
ing time or medical decision mak-

ing (MDM) when choosing a code, 
with documentation of the history 
and examination section needing 
to be that which is medically neces-
sary. Here are selected corrections 
of areas that affect urologists the 
most with commentary, the itali-
cized words representing the words 
added to the guidelines.   

Clarification about using 
time for code selection: 

“Do not count time spent on the fol-
lowing: the performance of other ser-
vices that are reported separately, trav-
el, and teaching that is general and not 
limited to discussion that is required for 
the management of a specific patient.” 

Commentary: When using time 
for code selection using the 2021 

E/M Guidelines, the time includes 
the total additive time spent on that 
unique patient’s care by the physi-
cian or other qualified health care 
professional (QHCP) on the date 
of service, including pre-visit and 
post-visit work.  Included is the 
time spent preparing to see the pa-
tient (eg, review of tests), obtaining 
and/or reviewing separately ob-
tained history, performing a med-
ically appropriate examination 
and/or evaluation, counseling and 
educating the patient/family/care-
giver, ordering medications, tests, 
or procedures, referring and com-
municating with other health care 
professionals (when not separately 
reported), documenting clinical in-
formation in the electronic or other 
health record, independently inter-

preting results (if not separately re-
ported), communicating results to 
the patient/family/caregiver, and 
care coordination (if not separate-
ly reported). Time can be shared 
(added) between a physician and 
Advanced Practice Provider (APP) 
for their own unique time, although 
overlapping time between the phy-
sician and APP cannot be counted 
twice. When selecting a level, it 
is not appropriate to include time 
spent by clinical staff or other non-
physician/QHCP providers, the 
time spent on days other than the 
date of visit, the time the patient 
is in the office themselves, and 
time the physician/QHCP spent 
with the patient that is not  directly 
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 related to patient care (such as chat-
ting about social events or other 
nonmedical items).  

Clarification about using 
in-office ancillary tests  
as data points: 

“The ordering and actual perfor-
mance and/or interpretation of 
diagnostic tests/studies during a 
patient encounter are not includ-
ed in determining the levels of 
E/M services when the professional 
interpretation of those tests/studies is 
reported separately by the physician or 
other qualified health care professional 
reporting the E/M service. Tests that do 
not require separate interpretation (eg, 
tests that are results only) and are ana-
lyzed as part of MDM do not count as 
an independent interpretation, but may 
be counted as ordered or reviewed for 
selecting an MDM level.”

Commentary: This correction 
helps clarify possible confusion 
surrounding data point credit 
when using MDM for code se-
lection.  Tests that do not have 
a separate interpretation, such 
as a urine analysis or post-void 
residual, can be counted as data 
points when ordered and when 
medically necessary, whereas 
those with a professional inter-
pretation cannot.  

Clarified the definition  
of “Analyzed”: 

“The process of using the data as 
part of the MDM. The data element it-
self may not be subject to analysis (eg, 
glucose), but it is instead included in the 
thought processes for diagnosis, evalua-
tion, or treatment. Tests ordered are pre-
sumed to be analyzed when the results 
are reported. Therefore, when they are 
ordered during an encounter, they are 
counted in that encounter. Tests that are 
ordered outside of an encounter may be 
counted in the encounter in which they 
are analyzed. In the case of a recurring 
order, each new result may be counted 

in the encounter in which it is analyzed. 
For example, an encounter that includes 
an order for monthly prothrombin times 
would count for one prothrombin time 
ordered and reviewed. Additional future 
results, if analyzed in a subsequent en-
counter, may be counted as a single test 
in that subsequent encounter. Any service 
for which the professional component is 
separately reported by the physician or 
other qualified health care professional 
reporting the E/M services is not counted 
as a data element ordered, reviewed, an-
alyzed, or independently interpreted for 
the purposes of determining the level of 
MDM.”

Commentary: Ordering a test 
includes reviewing that test, so 
one cannot receive credit for both 
ordering the test at one visit and 
reviewing that same test at a sub-
sequent visit. Reviewing labs or-
dered elsewhere would count as 
data points.  In addition, if order-
ing a series of tests, count the ini-
tial ordering with the initial result, 
but future results can be counted as 
reviewed on the date of the subse-
quent encounter.  

Clarified the definition  
of “Test”:  

“Tests are imaging, laboratory, psy-
chometric, or physiologic data. A clini-
cal laboratory panel (eg, basic metabol-
ic panel [80047]) is a single test. The 
differentiation between single or multiple 
unique tests is defined in accordance with 
the CPT code set. For the purposes of 
data reviewed and analyzed, pulse oxim-
etry is not a test.”

Commentary: Tests include 
those that have a CPT code.  
Things that do not have a CPT 
code (blood pressure, AUA-symp-
tom index, questionnaires, etc) are 
not tests that can be counted as 
data points.   

Clarified the definition  
of “Unique”: 

“A unique test is defined by the CPT 
code set. When multiple results of the 

same unique test (eg, serial blood glu-
cose values) are compared during an 
E/M service, count it as one unique 
test. Tests that have overlapping ele-
ments are not unique, even if they are 
identified with distinct CPT codes. 
For example, a CBC with differential 
would incorp orate the set of hemoglo-
bin, CBC without differential, and 
platelet count. A unique source is de-
fined as a physician or qualified heath 
care professional in a distinct group or 
different specialty or subspecialty, or a 
unique entity. Review of all materials 
from any unique source counts as one 
element toward MDM.”

Commentary: A basic metabolic 
panel counts as 1 test, not 7 unique 
tests, as it was ordered as a pan-
el. Comparing a series of prostate 
specific antigen (PSA) tests cannot 
count as more than 1 data point, 
and if the provider has already re-
ceived credit for the ordering of the 
PSA, that includes the review of 
the PSA and comparison to the old 
PSA tests.  There is no CPT code 
for calculating a PSA doubling 
time. Reviewing an outside chart 
includes the entire review rather 
than each point being counted in-
dividually (notes, labs, radiology 
etc).  

Clarified the definition  
of “Discussion”:  

“Discussion requires an interactive 
exchange. The exchange must be direct 
and not through intermediaries (eg, 
clinical staff or trainees). Sending chart 
notes or written exchanges that are 
within progress notes does not qualify as 
an interactive exchange. The discussion 
does not need to be on the date of the 
encounter, but it is counted only once 
and only when it is used in the deci-
sion making of the encounter. It may 
be asynchronous (ie, does not need to be 
in person), but it must be initiated and 
completed within a short time period 
(eg, within a day or two).”

Commentary:  Defining discus-
sion is important to allow a mutual 
understanding of the definition.  

Clarified the definition of 
“Surgery” (minor or ma-
jor, elective, emergency, 
procedure or patient risk):   

“Surgery—Minor or Major: The clas-
sification of surgery into minor or major 
is based on the common meaning of such 
terms when used by trained clinicians, 
similar to the use of the term “risk.” 
These terms are not defined by a surgi-
cal package classification. 

Commentary: Minor and major 
surgery are not defined by the CPT 
surgical package but rather by the 
consensus of those with similar un-
derstanding of the surgery.  

“Surgery—Elective or Emergency: 
Elective procedures and emergent or 
urgent procedures describe the timing 
of a procedure when the timing is re-
lated to the patient’s condition. An 
elective procedure is typically planned 
in advance (eg, scheduled for weeks 
later), while an emergent procedure 
is typically performed immediately or 
with minimal delay to allow for pa-
tient stabilization. Both elective and 
emergent procedures may be minor or 
major procedures.”

Commentary: While it seems 
to be common sense what is an 
elective or emergent surgery, 
sometimes it is easier to write 
it out. 

“Surgery—Risk Factors, Patient 
or Procedure: Risk factors are those 
that are relevant to the patient and 
procedure. Evidence-based risk cal-
culators may be used, but are not 
required, in assessing patient and 
procedure risk”

Commentary: All procedures 
have inherent risks, and the typ-
ical risks (procedure and patient) 
associated with surgery are al-
ready accounted for in the risk 
category placement of MDM.  
However, if there is a specific risk 
above and beyond the typical 
risks, it should be documented in 
the chart in a way that others can 
agree with. STOP
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Management of Defunctionalized Reservoirs after  
Multiple Penile Implant Revision Surgeries
Eduardo P. Miranda, MD, PhD, 
FECSM
Federal University of Ceara

Ricardo Lyra, MD
Andros Recife

A 73-year-old man presented 
with long-term history of severe 
and medication-refractory erectile 
dysfunction (ED). His comorbidity 
profile included hypertension, dia-
betes mellitus and benign prostat-
ic hyperplasia (BPH). After failing 
multiple attempts of pharmacother-
apy for ED, the patient underwent 
his first implantation of a 3-piece 
inflatable penile prosthesis (IPP) 15 
years ago (AMS 700™). The pro-
cedure was performed through a 
penoscrotal approach, and the res-
ervoir was placed at the right space 
of Retzius (SOR). Five years later, 
the patient presented with impend-
ing distal cylinder erosion through 
the glans penis bilaterally. At the 
revision procedure, cylinders were 
resized and replaced; the distal cor-
pora were reinforced with a bovine 
pericardium patch, and the connec-
tions were remade to the original 
reservoir at the right SOR. After a 
5-year period, a second revision pro-
cedure was indicated as a result of 
device malfunction. At this time, a 
new 3-piece system was implanted 
with the placement of the reservoir 
at the left SOR, while the previous 
reservoir was drained and retained. 

Following another 5-year inter-
val, the patient had another me-
chanical malfunction and sought 
specialized consultation at our fa-
cility. He denied any signs of in-
fection but admitted to his habit of 
traumatic sexual activity. Physical 
examination was unremarkable 
and magnetic resonance imaging 
revealed 2 reservoirs in the pre-
vesical space with no abnormali-
ties throughout the cylinders. The 
patient was asked to perform a su-
pervised inflation of his IPP: after 
pressing the pump 3 times it would 
become flat. It was also noticed 
that the patient had a tendency to 
twist the tubing during the inflation 
procedure. 

The patient underwent a third 
penoscrotal revision for his IPP. 
During inspection a tear in the tub-
ing was found near the pump junc-
tion (fig. 1), and the implant was re-
placed successfully. After failure to 
access the drained reservoir located 
at the right SOR through the peno-
scrotal access, a transverse supra-
pubic incision was made. The rec-
tus abdominis muscle was spread 
gently and the pseudocapsule was 
incised to allow for removal of both 
reservoirs (figs. 2 and 3). Connec-
tions were then made to a new res-
ervoir placed at the left SOR.

The patient was discharged on 
the first postoperative day and his 
recovery was uneventful. Images 
obtained at a followup visit after 4 
weeks are shown in figure 4. The 
patient was able to cycle the de-
vice with no difficulties and was re-
trained to avoid excessive twisting 
of the tubing during inflation.

The 3-piece IPP provides the 
most natural balance between erec-
tion and flaccid state of the penis 
and is considered the preferred op-
tion available. However, mechani-
cal malfunction remains an issue for 

some men with IPP. A recent study 
evaluating 546 patients with histo-
ry of IPP procedures has demon-
strated that 14% experienced me-
chanical malfunction after a mean 
time of 7.4 years after the primary 
procedure. The most common 
reason for mechanical problems 

was pump failure, in which cylin-
der tubing fracture at pump junc-
tion similar to the present case was 
found in 76% of patients.1 Although 
replacement of isolated compo-
nents is an acceptable alternative 
in such cases, many authors recom-
mend utilizing a whole new device 
to avoid reduced implant survival 
rates following the revision proce-
dure, especially if IPP duration is 
superior to 5 years. 

CASE REPORT

Figure 1. Tubing tear at pump junction.

Figure 2. Incision to reservoir capsule through 
suprapubic counter incision.

Figure 4. A, suprapubic incision after 4 weeks. 
B, scrotal incision at 4 weeks and partially 
inflated penile implant.

Figure 3. Retained reservoir (1) at right SOR. 
Left SOR reservoir (2).
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IPP’s reservoirs have been tra-
ditionally placed in the SOR as 
it is easy to access and it does not 
become palpable. However, it 
might be challenging for patients 
with history of pelvic surgery, ra-
diation therapy, inguinal hernia 
repair and renal transplant. In this 
scenario, high submuscular place-
ment (HSM) has gained increas-
ing popularity lately, and many 
high-volume prosthetic surgeons 
have migrated to HSM reservoir 
placement as their primary option. 
Although it might become visible 
or palpable in some patients and 
explantation might become more 
challenging, HSM can be safely 
performed in those with a history 
of pelvic surgery, and the risk of 
herniation is virtually eliminated.2,3 

There is some controversy regard-
ing the routine removal of the origi-
nal reservoir during revision surgery 
in the non-infective setting.4 A clas-
sic study evaluated the overall inci-
dence of reservoir erosion in more 
than 2,000 patients and found the 
incidence of long-term reservoir ero-

sion to be 0.4%,5 mainly as a result of 
fibrotic changes secondary to prior 
surgical manipulation. These find-
ings suggest that the 3-piece implant 
reservoir does not increase the like-
lihood of erosion or infection under 
normal circumstances, as modern 
reservoirs are considered to be inert. 
However, other authors advocate 
that the only strategy to completely 
eradicate any risk associated with re-
tained reservoirs is to remove them 
at the time of replacing a malfunc-
tioning 3-piece implant.6 

Although rare, possible compli-
cations of retained reservoirs in-
clude infection, herniation, erosion, 
inflammatory reaction and cyst for-
mation. Therefore, reservoirs could 
be removed if access is easy and 
no excessive traction is required. A 
recent study has described a novel 
approach for removal of defunction-
alized reservoirs using laparoscopic 
instruments through a single peno-
scrotal incision as a viable option.7 
However, if the reservoir is firmly 
adherent or difficult to remove in the 
absence of clinical infection, the best 

strategy is to drain the reservoir and 
remove as much tubing as possible.8

It is important to mention that 
in the present case the patient’s 
will had a major influence on the 
intraoperative medical decision, as 
he was reluctant about the concept 
of leaving 2 defunctionalized reser-
voirs behind. He was bothered by 
the fact that the cystic images of 
both reservoirs would often lead to 
misinterpretation or concern during 
routine ultrasound evaluation of his 
prostate. Therefore, he considered 
the options of HSM placement of 
a third reservoir or inserting either 
a 2-piece inflatable implant or a 
semirigid rod as the last resources. 
Then our option was to perform a 
counter incision to safely remove 
the previous reservoirs while im-
planting the new 3-piece device. At 
the most recent followup visit, the 
patient was satisfied with both the 
functional outcome of the proce-
dure and the cosmetic appearance 
of the incision. In fact, defunction-
alized reservoirs will likely become 
an increasingly common issue to 

be dealt with, as life expectancy in-
creases and patients with penile im-
plants will probably require re-in-
terventions more often.9 
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Severe Ureteric Obstruction, Retroperitoneal  
Fibrosis and Large Abdominal Aortic Aneurysm
Louis Saada, MBBS, BSc and
Archie Fernando, FRCS, MA, MSc
Guy’s Hospital, London, United Kingdom

Introduction
We present a case highlighting 

several key aspects of the con-
temporary management of retro-
peritoneal fibrosis (RPF) aimed at 
definitive treatment with minimal 
morbidity.

Case
A 61-year-old woman was re-

ferred to our specialist RPF ser-
vice following a hospital admission 
under the vascular team. She had 
presented with nausea and fatigue 

and was found to have severely im-
paired renal function. Her estimat-
ed glomerular filtration rate (eGFR) 
was 9 ml/min off a baseline of 70 
ml/min 2 months previously. A 
noncontrast computerized tomog-
raphy (CT) showed bilateral hydro-
nephrosis with medialised ureters 
obstructed by RPF around a 6.2 cm 
abdominal aortic aneurysm (AAA). 
She had been initially treated with 
retrograde insertion of bilateral ure-
teric stents, following which there 
was improvement in her clinical 
condition and in her eGFR to 13 
ml/min. She was then discharged 
to outpatient management.

At review in our RPF clinic 2 
weeks later it was noted that her 

renal function had not really im-
proved following ureteric stent 
insertion—in fact, the eGFR was 
lower again at 7 ml/min. The de-
cision was made to insert bilateral 
nephrostomies and her eGFR im-
proved to a plateau of 38 ml/min.

18F-fluorodeoxyglucose positron 
emission tomography (FDG-PET) 
was also performed. This demon-
strated some avidity in the wall of 
the aneurysm but no significant 
avidity within the surrounding 
retroperitoneal soft tissue/RPF   
(fig. 1). On the basis of this no im-
munosuppression was prescribed.

Two main options for definitive 
management were discussed with 
the vascular team and the patient: 

1) combined open AAA repair and 
bilateral ureterolysis, and 2) staged 
endovascular aneurysm repair 
(EVAR) followed by robot-assisted 
laparoscopic bilateral ureterolysis 
(RALU). The team and the patient 
chose option 2 as it potentially of-
fered the same result with less mor-
bidity.

EVAR was performed first with-
out complication (fig. 2), and the 
patient was discharged on post-
operative day 1. Two months lat-
er, once the outcome from EVAR 
was deemed satisfactory, the pa-
tient underwent a bilateral RALU 
with omental interposition. The 
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 operation took 200 minutes with 
blood loss of 30 ml. Both nephros-
tomies were clamped at surgery 
and removed on postoperative day 
1, and the patient discharged.

Both ureteric stents were re-
moved in clinic 3 months later 
(stents are usually removed 3 

weeks postoperatively but had 
to be deferred due to COVID-19 
related restrictions on patient ac-
cess to hospital). The patient is 
very well and the eGFR stable 
1 year postoperatively at 40 ml/
min (ie same as with bilateral ne-
phrostomies).

Discussion
This case highlights 3 key features 

of the contemporary management of 
RPF and represents the first reported 
totally minimally invasive approach 
to managing such a case requiring 
ureterolysis and AAA repair.

Ureteric stents are commonly 
utilized in the setting of ureteric 
obstruction from RPF. They can 
provide effective relief from ob-
struction and are useful as an in-
terim measure whilst waiting for 
definitive medical or surgical ther-
apy.1 However, it should be noted 
that stents do not always provide 
optimal relief from obstruction, 
as demonstrated in this case. In 
our cohort of 433 RPF patients, 
39% of those with ureteric ob-
struction have poorly functioning 
kidneys and 14% are nephrosto-
my-dependent. A robust system 
should be in place to ensure that 
initial improvement seen follow-
ing stent insertion continues and is 
 maintained.

Intuitively it would seem that the 
treatment of primary (idiopathic) 
RPF and secondary (eg secondary 
to aneurysm or endovascular graft) 
should be different. In practice, it 
is often very difficult to differenti-
ate between the two. For example, 
all of the following scenarios have 
been seen in our service: inflam-
matory RPF secondary to AAA, 
IgG4 RPF in conjunction with a 
large AAA, RPF caused by EVAR 
and inflammatory RPF from AAA 
cured by EVAR. As a result of the 
above we apply the same diagnos-
tic principles to every patient with 
AAA/EVAR and RPF including 
blood work to look for raised IgG4 
levels and other underlying auto-
immune conditions, and FDG-PET 
to assess for activity and decide on 
medical treatment.2 

A mainstay of RPF manage-
ment is the use of immunosuppres-
sion, most commonly in the form 
of corticosteroid therapy. Despite 
this, there is little consensus on its 
efficacy, optimal dose protocols, 
duration and exact indications. Ev-
idence suggests that the degree of 
18F-FDG-PET avidity can be used 
to predict a patient’s response to 
steroid therapy.2 In our experience, 

patients do not benefit from im-
munosuppression when there is no 
avidity within the RPF, so side ef-
fects can be avoided in this group.

Ureterolysis is a successful way of 
achieving tube-free ureteric drain-
age in the context of RPF. Minimal 
access techniques offer a less mor-
bid alternative to open ureteroly-
sis. Studies comparing open and 
 laparoscopic ureterolysis are limited 
and retrospective in nature. Howev-
er, they have demonstrated compa-
rable efficacy with shorter hospital 
stays and a reduced transfusion 
requirement with a laparoscopic 
 approach.3,4 

Data on robot-assisted lapa-
roscopic ureterolysis are further 
limited. Our center’s prospective 
analysis of 126 robot-assisted lap-
aroscopic cases shows excellent 
tube-free rates (92% stent free; 
100% nephrostomy free) with lower 
estimated blood loss (40 ml vs 390 
ml), shorter postoperative stays (1.5 
days vs 7 days) and fewer compli-
cations (12% vs 26%) compared to 
our open series.5

The traditional approach to man-
aging such a case would include 
steroid use and likely combined 
open aneurysm repair and ureterol-
ysis. Opting for a totally minimal-
ly invasive approach with staged 
EVAR and robot-assisted ureterol-
ysis resulted in a combined hospital 
stay of 2 postoperative days with 
minimal blood loss, no morbidity 
and an excellent outcome for the 
patient. STOP
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-Fluorodeoxyglucose positron emission tomo-
graphy in the diagnosis, treatment stratification, 
and monitoring of patients with retroperitoneal 
fibrosis: a prospective clinical study. Eur Urol 
2017; 71: 926.

3. Srinivasan A, Richstone L, Permpongkosol S et 
al: Comparison of laparoscopic with open ap-
proach for ureterolysis in patients with retroperi-
toneal fibrosis. J Urol 2008; 179: 1875.

4. Styn N, Frauman S, Faerber G et al: University 
of Michigan surgical experience with ureterol-
ysis for retroperitoneal fibrosis: a comparison 
of laparoscopic and open surgical approaches. 
Urology 2011; 77: 339.

5. Fernando A, Pattison J, Horsfield C et al: Pro-
spective study of the safety and outcomes of 
robotic-assisted laparoscopic ureterolysis in-
cluding a comparative analysis with open ure-
terolysis in patients with ureteric obstruction 
from RPF. Poster presented at 33rd Annual EAU 
Congress.

Figure 1. 18F-FDG-PET showing uptake in wall of aneurysm but no significant avidity within the 
surrounding retroperitoneal soft tissue/RPF.

Figure 2. Fluoroscopy image taken at time of EVAR showing bilateral ureteric stents (green arrows), 
bilateral nephrostomies (orange arrows), EVAR stent (pink arrow) and arterial catheters (blue arrows).
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K08 Awards
Michael Hsieh, MD, PhD
Chair, Research Advocacy Committee 
Children’s National Medical Center

Discoveries made by sur-
geon-scientists have driven and 
continue to drive innovation in 
urology. A few examples of such 
discoveries include phosphodies-
terase type 5 inhibitors and novel 
imaging modalities for prostate 
cancer. Despite the importance of 
surgeon-scientists to the growth 
of our field, funding to support 
these investigators remains dif-
ficult to secure. This is reflected 
in the 27% decline in surgeon-sci-
entists pursuing research careers 
during the period from 2007 
to 2014.1 Career development 
awards, including the National 
Institutes of Health (NIH) K08 
funding mechanism, are crucial 
to preserving the pipeline of sur-

geon-scientists in urology. 
As an Assistant Professor, I 

was fortunate enough to secure a 
K08 award. This award was cru-
cial to helping ensure that I had 
salary support and protected time 
for my research, and ultimate-
ly positioned me to establish an 
NIH-funded laboratory. Similar 
experiences in leveraging a career 
development award into addition-
al funding are shared by many of 
our field’s most prominent sur-
geon-scientists.

On January 5, 2021, the Nation-
al Cancer Institute (NCI) issued 
a Request for Information (RFI) 
inviting feedback on the sur-
geon-scientist effort requirement 
on its K08 awards. Physician-sci-
entists who are not surgeons have 
a requirement for at least 75% 
effort on their research and ca-

reer development activities to be 
dedicated to their K08 grants. In 
recognition of the clinical obli-
gations of surgeon-scientists, the 
NCI has permitted urological sur-
geons to have a minimum 50% ef-
fort on their research and career 
development activities under K08 
awards. The RFI raised questions 
regarding whether the 50% effort 
exemption for urologist scientists 
should be continued.

Removal of this exemption for 
urologist scientists would likely have 
decimated our research workforce. 
To ensure that the NCI understood 
our concerns, the American Uro-
logical Association, led by recent 
AUA Research Chair Aria Olumi 
and Research Advocacy Committee 
Chair Toby Chai, organized a grass-
roots campaign. This campaign 
featured 25 individual responses 

to the RFI as well as a letter from 
the AUA. In response to our input, 
the NCI Director of the Center for 
Cancer Training stated, “I particu-
larly appreciate that you gathered 
input from across your organization 
and included it in your reply” and 
that the NCI would “now allow sur-
geon-scientist applicants to reduce 
the percent effort required for con-
ducting research career develop-
ment on a K08 award below 75%... 
but no lower than 50%.” 

This is an important victory for 
our field. Continued advocacy for 
urological interests will not only 
benefit researchers, but most im-
portantly, serve our patients. STOP

1. Ginsburg D, Mills S, Shurin S et al: Physi-
cian-Scientist Workforce (PSW) Report 2014. 
National Institutes of Health 2014. Available at 
https://report.nih.gov/workforce/psw/index.
aspx.

FROM THE RESEARCH COUNCIL CHAIR

Q&A with Dr. Jha
Ashish Jha, MD, MPH
Brown University School of Public Health

The American Urological Asso -
ciation (AUA) is excited to wel-
come Dr. Ashish Jha, Dean of 
Brown University School of Public 
Health, as the keynote speaker of 
the 2021 Annual Urology Advo-
cacy Summit. As a globally rec-
ognized expert on the COVID-19 
pandemic preparedness and re-
sponse, Dr. Jha brings a uniquely 
qualified perspective to the current 
health care landscape. Here are in-
sights from a recent Q&A the AUA 
had with Dr. Jha. Join us virtually 
for his keynote on July 21.

As Dean of Public Health 
at Brown University, a re-
searcher, a physician and 
global health scholar, what is 
the future of our American 
health care system?

I think the future of the Amer-
ican health care system is very 
bright. We have been through dif-

ficult challenges, but I expect that 
over time, as we develop better 
payment models, we will see high-
ly personalized medicine where a 
person’s social factors and pub-
lic health context are woven into 
their care.

More than 70% of urolo-
gists adapted to some form 
of telemedicine encounters 
during the ongoing public 
health emergency. What 
role will telemedicine play 
in health care delivery? 
What are the concerns mov-
ing forward?

Telemedicine will become one 
of, though by no means the only, 
way that we care for our patients. 
The pandemic has highlighted 
both the benefits of telemedicine 
(the convenience, ease of connec-
tion) along with its shortcomings 
(the difficulty of building a rela-
tionship, limitations on physical 
exam etc). We will find ways of us-
ing telemedicine as a supplement 

to the standard patient-physician 
relationship. 

In your opinion, why is 
health care advocacy important to 
physicians, specifically specialty 
physicians? Why should med-
ical students, residents, fellows 
and young practicing urologists be 
involved in AUA advocacy?

Advocacy for smart, evi-
dence-based policies is critical 
to the functioning of our health 
care system. Physicians, especial-
ly specialty physicians, must ad-
vocate for payment and delivery 
systems that optimize care for 
our sickest patients, and should 
advocate for public health in-
vestments that keep patients safe 
and healthy. 

You have been part of the 
national conversation tack-
ling the public health crisis of 
the pandemic. What obser-
vations have you witnessed 
that expose the strengths of 
our nation’s health care sys-

tem? What about the weak-
nesses?

The strengths of the health care 
system have been on full display—the 
heroic physicians, nurses and other 
providers who have tirelessly cared 
for sick patients during the darkest of 
days, our health care system that cre-
ated capacity, found [personal pro-
tective equipment] and saved lives by 
improving care delivery.

The weaknesses of our health 
care system were also on display, 
including poor flow of informa-
tion that made it difficult to track 
the spread of this disease, and 
payment models that left many 
hospitals and physician groups 
struggling.

July is Advocacy Action Month! It 
culminates with the 2021 Annual 
Urology Advocacy Summit (July 20 
and 21). There’s never been a more 
critical time to engage in the legisla-
tive process! Registration is free and all 
programming is virtual. Learn more at 
www.AUASummit.org. STOP

https://report.nih.gov/workforce/psw/index.aspx
http://www.AUASummit.org
https://report.nih.gov/workforce/psw/index.aspx
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Childhood Presentation of Posterior Urethral Valves
Dr. Vahit Guzelburc, MD,  
FEBU, FACS and
Prof. Selami Albayrak, MD
Istanbul Medipol Mega University Hospital

A 6-year-old boy was referred to 
our urology clinic presenting with 
primary nocturnal enuresis and 
intermittent daytime incontinence 
without a history of recurrent uri-
nary tract infection (UTI). He was 
followed up prenatally in several 
tertiary centers because of bilateral 
hydronephrosis. 

In his medical history, the par-
ents reported that he was born by 
C-section at term delivery. Four 
days after birth he was admitted 
to the neonatology ward with the 
diagnosis of UTI. A voiding cys-
tourethrography (VCUG) was 
performed at postnatal day 11 that 
did not reveal vesicoureteral reflux 
(VUR). However, by revision the 
imaging showed suboptimal filling 
phase. Two weeks later, abdominal 
ultrasound examination showed bi-
lateral hydronephrosis, duplicated 
system and a normal bladder. At 1 
month of age a renal scintigraphy 
(99mTc-MAG3) showed a dilated 
left ureter and bilateral normal 
concentration, perfusion and equal 
split renal function. Two months 
later, on his new ultrasound, apart 
from ongoing bilateral hydrone-
phrosis, his renal findings were 
normal. During followup at 6 
months of age, an intravenous py-
elogram confirmed bilateral dupli-
cated system with nonfunctioning 
upper poles. The VCUG was re-
peated and again VUR could not 
be demonstrated. Cystoscopy and 
ureteroscopy at 10 months of age 
revealed bilateral single ureteral 
orifices, and neither intravesical 
abnormalities nor distal ureteral 
obstruction could be demonstrat-
ed. The boy was followed up by 
pediatricians up to 5 years of age, 
with nocturnal enuresis as his only 
symptom. He received irregular 
treatment with oxybutynin chlo-

ride syrup without complaints and 
with stable findings. Also at that 
time he underwent left-sided orchi-
dopexy because of an undescend-
ed testis.

His most current renal scintigra-
phy (99mTc-DMSA) scan revealed 
a reduction of left renal split func-
tion from 50% to 43.5% additional 
to bilateral hypoactive 1/3 upper 
zone. The VCUG showed left-sid-
ed grade 4 VUR (fig. 1), a mild 
dilatation of the prostatic urethra 
and a tiny indentation with lack 
of contrast in the posterior ure-
thra. On urodynamic evaluation, 
the bladder capacity was 275 ml 
(expected capacity 210 ml) and 
neither detrusor overactivity nor 
incontinence was seen. Maximum 
flow rate was 12 ml/second, and 
there was no post-void residual 
urine. Magnetic resonance imag-
ing urography (MRU) showed a 
bilateral hydronephrosis of the 
upper tract with bilateral duplex 
collecting system and pelvic ure-
teral fusion in both sides. Both up-
per poles were atrophic. In the left 
kidney a thinning of the parenchy-
ma was also noticed in interpolar 
and lower pole zones (fig. 2). With 
the suspicion of posterior urethral 

valves (PUVs), a urethrocystosco-
py was performed. The bladder 
had a normal aspect with a single 
ureter orifice in each side. Both 
ureteral orifices were slightly me-
dialized and the trigonal bar was 
absent. By retrograde urethral ex-
ploration a clear asymmetry of the 
posterior urethra at the level of the 
Veru Montanum was seen compat-
ible with type III posterior urethra 
valve. The obstructive character 
of this valve was confirmed when 
Credé maneuver was performed 
with full bladder. The PUV was 
fulgurated with Holmium laser (0.6 
J/6 Hz/3.6 W). The left posterior 
urethra was normal and widely 
open during Credé maneuver or 
retrograde exploration. 

PUVs are the most common 
cause of lower urinary tract ob-
struction in live male births, of 
which 50% progress within 10 
years to chronic kidney disease.1,2 

Most cases are diagnosed on an-
tenatal ultrasound or at birth, 
when male newborns are evalu-
ated for prenatal hydronephro-
sis, or during early childhood, 
but rarely during adolescence or 
adulthood.3 PUVs are often as-
sociated with other urinary tract 
abnormalities such as in the pres-
ent case (undescended testis—du-
plicate system).4 PUVs represent 
a spectrum of disease severity. 
Boys who present later in life 
with the abnormality are general-
ly thought to have a more normal 
urinary tract. However, those pa-
tients who present primarily with 
voiding complaints are usually 
severe cases with complex evo-
lution and they should undergo 
the most thorough and compre-
hensive evaluation that includes 
VCUG as the standard test for 
the diagnosis of PUV.5 

In contrast, milder cases of PUVs 
are elusive and can be overlooked 
easily in VCUG even if they con-
tribute to VUR or detrusor over-
activity.6 Late presenting PUVs 
should be considered as the differ-
ential diagnosis for children who 
suffer from recurrent urinary tract 
infection, urinary incontinence 
and/or obstructive symptoms. 

1. Brownlee E, Wragg R, Robb A et al: Current 
epidemiology, and antenatal presentation of 
posterior urethral valves: outcome of BAPS 
CASS National Audit. J Pediatr Surg 2019; 54: 
318.

2. Casella DP, Tomaszewski JJ and Ost MC: Pos-
terior urethral valves: renal failure and prenatal 
treatment. Int J Nephrol 2012; 2012: 351067.

3. Jesus CM, Trindade Filho JC and Goldberg J: 
Late presentation of posterior urethral valve: 
two case reports. Sao Paulo Med J 2008; 126: 
126. 

4. Wong J, Punwani V, Lai C et al: Why do unde-
scended testes and posterior urethral valve oc-
cur together? Pediatr Surg Int 2016; 32: 509. 

5. Engel DL, Pope JC 4th, Adams MC et al: Risk 
factors associated with chronic kidney disease 
in patients with posterior urethral valves with-
out prenatal hydronephrosis. J Urol 2011; 185: 
2502.

6. Nakai H, Hyuga T, Kawai S et al: Aggressive 
diagnosis and treatment for posterior urethral 
valve as an etiology for vesicoureteral reflux or 
urge incontinence in children. Investig Clin Urol 
2017; 58: 46.

RADIOLOGY CORNER

Figure 1. Sagittal VCUG of bladder and ure-
thra shows dilatation of posterior urethra and 
left-sided VUR.

Figure 2. Coronal T1 weighted post-con-
trast MRU scan of bilateral complete duplex 
collecting system and atrophy of both upper 
poles additional to hydroureteronephrosis. Left 
kidney mid-zone and lower-zone thinning of 
parenchyma is seen.
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Honoring Unsung Heroes of the COVID-19 Pandemic
John D. Denstedt, MD, FRCSC, 
FACS, FCAHS
Secretary, AUA 
Editor, AUANews 
Western University

There are a lot of heroes in our 
health organizations who have 
played a critical role during the 
COVID-19 pandemic. The pan-
demic created unprecedented 
challenges for everyone, especially 
frontline workers, who could not 
have been successful without help 
behind the scenes. These dedicat-
ed role models who have provided 
excellent service and commitment 
are our unsung heroes. From med-
ical technicians to housekeepers to 
operating room attendants, these 
“behind-the-scenes” health care 
workers have stepped up across the 
board to protect staff and care for 
patients amid the pandemic.

I would like to recognize Emma 
Tyrrell, an operating room (O.R.) 
attendant at my institution, St. Jo-
seph’s Hospital in London, Cana-
da, who is an integral member of 
the operating team. Her role as 
O.R. attendant is critical to main-
taining a safe and clean environ-
ment for doctors, patients and vis-
itors. She is detail oriented, hard 
working and extremely knowl-
edgeable on how an operating 
room works. Setting up operating 
rooms and preparing operating 
room theaters and equipment are 
just a few things Mrs. Tyrrell does 
behind the scenes. Mrs. Tyrrell also 
helps with patients before, during 
and after surgery, moving heavy 
and fragile equipment, such as la-
sers and microscopes, stocking ser-
vices carts and more.

“It has now been 4 years since 
I was welcomed aboard the O.R. 
team. I feel fortunate and very 
blessed to be able to work with 
such an amazing group of individ-
uals.”

Mrs. Tyrrell is originally from 
the Philippines, where she com-
pleted secretarial and stenography 
courses and studied to be a medical 
office assistant. She came to Can-
ada in 1990, where she worked as 
a nanny for a very loving couple 
who treated her like a member of 

the family. After that, she met her 
husband, got married and had 2 
girls, who are now teenagers. At 
that time, she volunteered in the 
emergency department at St. Jo-
seph’s Hospital in London. 

Seeing how hard Mrs. Tyrrell 
has always worked, but even 
more so since the start of the 
pandemic, I asked her if she 
would be willing to share with 
me about her job and how well 
she has supported our operating 
staff during this past challenging 
year. Following you will find a 
Q&A I had with her about her 
career, what it has been like to 
work in the medical field during 
a global pandemic and how 
COVID has affected her life. 
The following are her words 
about what life has been like for 
her since March 2020 and what 
she has contributed to sustain my 
work and that of my colleagues. 

I give thanks to Mrs. Tyrrell and 
all of the other brave unsung he-
roes who have kept our hospitals 
and medical facilities open and 
functioning despite the worst 
health crisis of our lifetime. 

As an attendant at the hospital, I 
make sure that I follow surgical protec-
tive measures to avoid vital transmission. 
Wearing [personal protective equipment] 
appropriately, social distancing, and ex-
cess hand washing before and after enter-
ing the theater. The thought of potentially 
contracting COVID-19 while at work 
and possibly harming my family wor-
ries me so much. More protocol has been 
put in place when entering and leaving 
a room. This adds extra steps and time 
needed to prepare each room for surgery. 
This has caused extra stress and anxiety 
since there is even more work to be done in 
the limited time we have before the opera-
tion needs to begin. There are unexpected 
changes to protocol as COVID changes, 
and the possibility of being re-deployed to 

another unit which causes some worry. 
There is also a constant alertness about 
what I am bringing in and out of the 
rooms and around my colleagues which 
was once never thought about. These 
changes have caused some fear and stress 
on the job which one wouldn’t normally 
have to also deal with. 

When the World Health Org -
anization declared the pandemic, peo-
ple around the world panicked. I did 
not predict that the necessary lockdowns 
and restrictions would still be around 
over a year later. COVID has caused 
unexpected changes and has made life 
chaotic for most people. I was fearful 
but tried to be optimistic. 

The economic and social disruption 
caused by COVID-19 is devastating. 
I am saddened by the millions of those 
who have lost lives, loved ones and 
have struggled in any way this past 
year. There are too many people who 
are being treated as expendable and are 
forced to endanger themselves without 
paid sick leave in Canada just to be 
able to provide for their families. Many 
essential workers are overworked and 
are suffering while trying to maintain 
services for the rest of society. I am for-
tunate that I get to work in health care 
and provide for my family while being 
one of those essential individuals who 
gets to be a part of the solution. Un-
fortunately, prices are increasing, and 
some essential workers cannot support 
themselves. It is important that people 
are aware that every garbage collector, 
grocery store  cashier, and public trans-
portation driver puts their life in dan-
ger and communities owe them a big 
thank you. 

I worry for my teenage daughters 
and the other young people who must 
cope with COVID at such a young age. 
I think it is also important that people 
are also aware of their children’s needs 
during this time and understand how 
difficult it can be to be a child and deal 
with a pandemic. I am very grateful 
that I have the job I do and that I am 
healthy and can still work.

Every urologist will know an 
Emma or many Emmas at their 
own institutions—in the operating 
rooms, clinics and offices. This is a 
salute to these many unsung heroes 
who have had our backs during the 
pandemic. STOP

FROM THE AUA SECRETARY

Dr. Denstedt and Mrs. Emma Tyrrell at work together in the O.R. at St. Joseph’s Hospital.
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Resources for Supporting a New Generation  
of Excellence in Urology
Michael T. Sheppard, CPA, CAE
CEO, American Urological Association

As new urology residents across 
the country start their residency 
programs this month, their jour-
ney to becoming a urologist and 
treating patients using the latest 
technology, diagnostics and thera-
peutics begins. The AUA is proud 
to support our next generation of 
urologists and is committed not 
only to providing educational and 
research opportunities, but also a 
continuum of student enrichment 
and resident support programs. 

Additionally, we realize the im-
portance of supporting our pro-
gram directors and residency coor-
dinators by ensuring they have the 
latest news and information about 
the valuable benefits available to 
them and residents.

I hope you take time to explore 
the following areas and learn more 
about the unique opportunities the 
AUA provides to serve our new 
and existing residents, program di-
rectors and coordinators.

Resident Research 
Awards

The AUA and Urology Care 
Foundation continue to fund re-
search opportunities for young men 
and women interested in pursuing 
careers in urological research. The 
Resident Research Award provides 
funding to an outstanding urology 
resident for a period of 1 year while 
residents fulfill their obligation for 
research training. The Physician 
Scientist Residency Training Award 
provides $75,000 per year and sup-
ports 3 years of research training 
embedded within residency. To 
learn more about these awards, visit 
www.AUAnet.org/ResidentAwards.

Leadership in Education, 
Achievement and 
Diversity Program

A comprehensive award pro-
gram, the Leadership in Educa-

tion, Achievement and Diversity 
(LEAD) program will support 3 
urology residents per year from ra-
cial and ethnic backgrounds under-
represented in urological research 
to conduct mentored research, en-
gage in research education and be 
championed through networking 
as they develop successful research 
careers and better serve the urolo-
gy patient community.

This new program will leverage 
both the Urology Care Founda-
tion Residency Research Award 
and the AUA’s existing Urology 
Scientific Mentoring and Research 
Training (USMART) Academy to 
engage each young surgeon-scien-
tist in additional mentoring and ca-
reer development with established 
urology investigators who are lead-
ers in their field. To learn more visit 
www.AUAnet.org/LEAD

Science and Quality 
Fellow Program 

Designed to advance the fields 
of guidelines, quality and data, this 
program is open to AUA residents 
in their research year, fellows, and 
first year post-graduates. We will 
start accepting applications this 
Fall. Once the submission process 
ends, we will convene and select 
the next Fellow for 2022–2023. 
Learn more at www.AUAnet.org/
Advocacy.

H. Logan Holtgrewe 
Legislative Fellowship 

Open to AUA residents in their 
research year, fellows and first year 
post-graduates, the H. Logan Holt-
grewe Legislative Fellowship pro-
gram provides unique oppor-
tunities to be involved on Capitol 
Hill and in policy issues impacting 
urologists and their practices. This 
is currently on hold because of the 
pandemic. Read more at www.
AUAnet.org/Advocacy.

Annual Urology Advocacy 
(AUA) Summit

Every March, the AUA Summit 
is a free event held in Washington, 
D.C. allowing domestic members 
to connect with colleagues and law-
makers on the policies that impact 
urology and its patients. A major 
focal point for the conference is to 
raise awareness of the importance 
of advocacy—particularly with our 
residents and fellows in training. In 
fact, AUA travel sponsorships are 
made available to interested train-
ees through various sections and 
urological specialty organizations.

Due to the uncertainty caused 
by the pandemic, the 2021 AUA 
Summit will be held virtually lat-
er this month. Despite this setting, 
engagement with our future urol-
ogists remains a priority. That is 

why we are hosting an AUA Sum-
mit Student, Resident, and Fellow 
Advocacy Night for registrants on 
July 19 that will feature a sitting 
physician member of Congress 
and breakout sessions on several 
key topics including political advo-
cacy/AUAPAC. Learn more about 
the event and register at www.
AUAsummit.org. 

Examination Resources
The Self-Assessment Study 

Program (SASP) is the AUA’s 
most popular study tool for the 
American Board of Urology exam 
preparation. Developed each 
year, SASP is a 150-question, mul-
tiple-choice practice examination 
addressing the core curriculum 
of medical knowledge and latest 
advances in patient care. Visit 
www.AUAnet.org/SASP for more 
 information.

Publications
The Residency Connection is a 

monthly e-newsletter for urology 
residents, fellows and program di-
rectors that provides timely and 
relevant information about edu-
cational, research and networking 
opportunities at the AUA. 

Addi t ional ly ,  a  monthly 
Residents and Fellows Committee 
column is featured in AUANews 
highlighting news and trends of 
interest to residents and fellows. 
Sign up at https://www.auanet.org/
about-us/stay-informed.

Residents and Fellows 
Committee

Since its inception in 2002, the 
Residents and Fellows Committee 
has represented the voice of trainee 
members of the AUA. As a mem-
ber of the AUA Section Secretaries/
Membership Council, the commit-
tee aims to advance the concerns 
and needs of medical students, 
 residents and fellows to the AUA, 

FROM THE CHIEF EXECUTIVE OFFICER

Figure. A Residents Bowl team in competition. Arrow-right Continued on page 82
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its regional sections, and its affiliate 
organizations and partners abroad.

The membership of the Resi-
dents and Fellows Committee in-
cludes representatives from each 
of the 8 AUA sections and from 
Canada and Mexico, as well as li-
aisons from the American Medical 
Association, the American College 
of Surgeons and the Residency Re-
view Committee for Urology of the 
Accreditation Council for Graduate 
Medical Education. For more infor-
mation about how to become a Na-
tional or Sectional Committee vol-
unteer visit www.AUAnet.org/RFC.

Annual Meeting
In addition to our Annual Meet-

ing’s robust scientific and course 

program, it also features an array of 
programming just for urology resi-
dents and fellows to include:

Residents Bowl: Designed to 
foster a friendly competitive spirit, 
the AUA Residents Bowl matches 
residents in an ultimate battle of 
the brains (see figure). Each team 
consists of 5 residents, but only 1 
team can be the champion. 

The Great Debate: Conceived 
to encourage a spirit of camaraderie 
and the art of persuasion among 
residents from each Section, each 
year at the Annual Meeting resi-
dents from AUA Sections delib-
erate 8 topics during 10-minute 
debates moderated by recognized 
experts in particular fields. 

Residents Forum: The largest 
gathering of residents and fellows 

at the Annual Meeting, the Resi-
dents Forum provides an opportu-
nity to hear and learn from national 
leaders on various issues affecting 
trainees, guidance for transitioning 
into practice and networking op-
portunities with colleagues around 
the country. This year’s Forum, 
“Working Today to Plan for Tomor-
row,” will feature motivating speak-
ers and interactive discussions on 
health policy, applying and inter-
viewing for fellowships, applying 
and interviewing for jobs, and re-
view and employer contract nego-
tiation. More information about 
the 2021 Forum will be available 
through www.aua2021.org in the 
coming months.

Speed Mentoring: Sponsored 
by the AUA Young Urologists 

Committee, residents and fellows 
meet with an esteemed group of 
practicing young urologists for 
five 10-minute interactions to dis-
cuss a variety of topics including 
negotiating a contract, finding a 
job, surgical education, leadership 
skills and more. 

In addition to providing qual-
ity resources for residents, the 
AUA also provides resources for 
program directors, which are de-
signed to keep them abreast of 
important deadlines, educational 
events and other information of 
interest to residents. For informa-
tion, please visit www.AUAnet.
org/ProgramDirectors. STOP

The Foundation of the Urology  
Care Foundation: Reinforced
Harris M. Nagler, MD, FACS
President, Urology Care Foundation 
Smith Institute of Urology at Long Island Jewish 
Medical Center

Vision and mission statements 
are the foundation upon which an 
organization builds its programs 
and initiatives. The Urology Care 
Foundation has undergone a sig-
nificant transformation over the 
last decade. This strategic change 
has been tremendously positive, 
resulting in an improved brand, a 
solid and growing financial portfo-
lio, and enhanced offerings within 
2 pillars: research and patient ed-
ucation. 

The vitality of an organization 
can be measured by its ability to 
respond to the ever-increasing 
complexities of society. Therefore, 
in 2018 the Urology Care Founda-
tion expanded its vision and mis-
sion statements to reflect its aspira-

tion and commitment not only to 
fund research, but to serve patients 
worldwide and to recognize the 
Foundation’s efforts in pursuing 
philanthropic support.

As the Foundation continued to 
explore how it could better serve 
the global urology community, 
supporting humanitarian initiatives 
became a natural next step, and in 
2020 the Foundation unveiled 2 
new humanitarian endeavors: 
• Urology Care Foundation Hu -

manitarian Award: Recognizes an 
individual for their demonstrated 
commitment to advancing global 
health and improving access to 
quality urological health care in 
underserved populations, either 
internationally or within AUA 
Section boundaries.

• Urology Care Foundation Hu -
manitarian Endowment/Grant 
Program: Supports the outstanding 

efforts of individuals and projects 
that provide direct urological 
patient care to individuals and 
communities in underserved 
areas, either within or outside 
the United States. 

Earlier this year, the Foundation 
bestowed its first Humanitarian 
Award to Dr. Catherine deVries, 
and our first 2 Grant Program 
Awardees will be announced next 
month. Through the increasing in-
terest and success of these 2 initia-
tives, it is clear the mission and vi-
sion of the Foundation has evolved 
to include a third pillar—humani-
tarian endeavors—to complement 
the Foundation’s efforts to fund 
research, provide patient education 
and pursue philanthropic support 
for the global urology community. 
As such, the Board recently updat-
ed its vision and mission to reflect 
this evolution:

• Vision: Be the leader in im-
proving health care for uro-
logical patients worldwide by 
supporting research, providing 
education and advancing hu-
manitarian initiatives. 

• Mission: We support the im-
provement of urological care by 
funding research, developing 
patient education, advanc-
ing humanitarian initiatives and 
pursuing philanthropic support.

This new vision is intended to 
codify the depth of our collective 
aspirations and desire to positively 
impact health care for urological pa-
tients worldwide and our belief that 
this is accomplished by the 3 pillars 
of our mission: research, education 
and humanitarian initiatives.

For more information about the 
Foundation, I encourage you to 
visit www.UrologyHealth.org/Hu-
manitarian. STOP

FROM THE UROLOGY CARE FOUNDATION
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Asia and Australia
Aseem R. Shukla, MD
Assistant Secretary, AUA 
Associate Editor, AUANews 
Children’s Hospital of Philadelphia

Just over a year ago, March 
2020, the world witnessed a seis-
mic event, an event so disorienting 
and dislocating that the recovery is 
only partially complete. The pan-
demic was just that—a “pan” event 
that affected every person’s life in 
fundamental ways. For urologists 
like us, we dealt with not only the 
insecurity and fear for the health of 
our families, friends and patients, 
but for the first time, perhaps, our 
own mortality and risk.  As Assis-
tant Secretary of the AUA over-
seeing partnerships in Asia and 
Australia, the one thing that be-
came amply clear serving during 
the lockdowns, sputtering returns 
to work and 2nd or 3rd lockdowns 
was that while our fears and suffer-
ing were real, we were never alone. 
Every single member of the AUA 
and our partners in Asia and Aus-

tralia were enduring similar chal-
lenges and tribulations.

Just as our own ambulatory clin-
ics and surgical suites shut down 
here in the U.S., I heard from col-
leagues in Japan, Australia, New 
Zealand, South Korea, China, Sin-
gapore, Bangladesh, India and be-
yond that they too shut down elec-
tive cases last spring and summer. 
They too deployed to COVID 
wards, assisting as they could, and 
cared for patients by telephone or 
video visits. They too are seeing a 
surge in pathology as lockdowns lift 
and cancellations again as COVID 
rates surge in most countries. And 
like us, all of our international col-
leagues have lost their urology col-
leagues, residents, staff, and family 
and friends to this horrific virus. 

But the human spirit is indom-
itable. In the midst of tragedy, 
our colleagues kept coming to 
the hospital to care for their pa-
tients—and many of those I spoke 

with personally experienced the 
illness, and many were hospital-
ized. What did they do during 
those periods in hospitals in quar-
antine? Science! Whether it is 
The Journal of Urology® or Indian 
Journal of Urology or International 
Journal of Urology or Asian Jour-
nal of Urology, they all saw large 
increases in manuscript submis-
sions. The unexpected, unwanted 
downtime became a time for ac-
ademic inquiry. Hypotheses were 
formulated, spreadsheets were 
created, data were aggregated, 
and papers were written. 

The focus shifted too to educa-
tion. The AUA’s Virtual Experience 
pivot in June 2020 democratized 
access to the meeting for urologists 
and trainees globally, and the op-
portunity was not missed. And the 
example was followed. The AUA 
and faculty leaders joined in for 
live virtual lectures, or recorded 
lectures for our partner societies 

at the Urological Association of 
Asia, Urological Society of India, 
Bangladesh Association of Urolog-
ical Surgeons, Japanese Urological 
Association, and many more. And 
the AUA joined in an unprecedent-
ed series of live webinars hosted 
by urological societies around the 
world. 

The vaccines are making their 
way through the health care systems 
in Asia and Australia, but “normal” 
still eludes us. Perhaps the collective 
hope of the urological world abides 
in meeting this September at the 
AUA meeting in Las Vegas. Plans are 
being made and flights are booked, 
and the AUA’s International Mem-
ber Committee plans an in-person 
meeting after an 18-month hiatus. 
We will meet indeed, and hope, 
above all, that the event marks a re-
turn to finding community beyond 
Zoom images beamed across video 
screens—and friendships celebrated 
in person again. STOP

ASSISTANT SECRETARY SPOTLIGHT ON

 

Humanitarian Endowment 
Fitness Challenge & 
Fundraiser
AUGUST 1 - 19, 2021

As the AUA prepares to reunite the world of urology at the 2021 
Annual Meeting, we are inspired by the great distances traveled by 
attendees who will be joining us from all corners of the globe! To 
recognize and support the humanitarianism of the global urologic 
community, we are launching Miles for a Mission, a fitness and 
fundraising challenge to support the Urology Care Foundation’s Hu-
manitarian Endowments, which support urologic healthcare missions 
in underserved areas around the world. 

We’re Reuniting the World of Urology ...  
One Mile at a Time! 

MISSION

MILES
FOR A

Donate and get moving! 
Learn more at  

UrologyHealth.org/Miles4aMission

Be part of our global mission!

http://www.UrologyHealth.org/Miles4aMission


Access over 135 hours of science  
and education while reuniting with 

colleagues from around the world at 
this year’s Annual Meeting! 

Can’t attend in person?  
Virtual registration options are available.

EXPLORE THE COMPLETE  
PROGRAM AND REGISTER NOW. 

SEPT 10–13

J O I N  U S  I N  L A S  V E G A S 
F O R  T H E  2 0 2 1  A U A 
A N N U A L  M E E T I N G !

A U A 2 0 2 1 . O R G

http://www.AUA2021.ORG
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