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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 
significant 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 confirmed.
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 
confirmed and treat patient appropriately.
Embryo-Fetal Toxicity: Based on its mechanism of action and findings 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 effective 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 effective 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 who 
received 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 
who received 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 effects 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 final dose. 
Pediatric Use: The safety and efficacy of LYNPARZA have not been 
established in pediatric patients.
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).

IMPORTANT SAFETY INFORMATION (CONT’D)
USE IN SPECIFIC POPULATIONS (CONT’D) 
Renal Impairment: No dosage modification 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 effects 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 page.

BICR=blinded independent central review; CI=confidence interval; CRPC=castration-resistant 
prostate cancer; FDA=US Food and Drug Administration; GnRH=gonadotropin-releasing hormone; 
HR=hazard ratio; HRR=homologous recombination repair; HRRm=homologous recombination repair 
gene–mutated; mCRPC=metastatic castration-resistant prostate cancer; ORR=objective response 
rate; OS=overall survival; 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; 2022. 2. 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. 3. Teo MY, Rathkopf 
DE, Kantoff P. Treatment of advanced prostate cancer. Annu Rev Med. 2019;70: 479-499.

LYNPARZA is a registered trademark of the AstraZeneca group of companies. ©2022 AstraZeneca. All rights reserved.  US-66517 7/22

PROfound: A phase 3 trial of LYNPARZA in mCRPC1,2

• A prospective, multicenter, randomized, open-label, phase 3 trial of LYNPARZA vs investigator’s choice of enzalutamide or abiraterone
in patients with HRRm* mCRPC 

• KEY ELIGIBILITY CRITERIA: metastatic castration-resistant prostate cancer; progression on prior enzalutamide or abiraterone for the 
treatment of 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 investigator’s choice of enzalutamide 
or abiraterone||

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-benefit ratio.
*HRR gene mutations (BRCA1, BRCA2, ATM, BARD1, BRIP1, CDK12, CHEK1, CHEK2, FANCL, PALB2, PPP2R2A, RAD51B, RAD51C, RAD51D, and/or RAD54L) were identified 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 prespecified 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. 
||Upon radiological progression confirmed by BICR, patients randomized to enzalutamide or abiraterone were given the option to switch to LYNPARZA.

• 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

• ORR in Cohort A: LYNPARZA significantly improved confirmed ORR as assessed by BICR vs 
investigator’s choice of enzalutamide or abiraterone for patients with measurable disease 
at baseline: 33% (n=28) with LYNPARZA (95% CI: 23–45, P<0.0001; n=84) vs 2% (n=1) with 
investigator’s choice of enzalutamide or abiraterone (95% CI: 0–12, P<0.0001; n=43)

• rPFS in Cohorts A+B: LYNPARZA improved median rPFS as assessed by BICR vs investigator’s 
choice of enzalutamide or abiraterone: 5.8 months median rPFS with LYNPARZA (95% CI: 
5.5–7.4; n=256) vs 3.5 months median rPFS with investigator’s choice of enzalutamide or 
abiraterone (95% CI: 2.2–3.7; n=131)

PRIMARY ENDPOINT: RADIOLOGICAL PROGRESSION-FREE SURVIVAL (rPFS)1,2

SELECT SECONDARY ENDPOINT: OVERALL SURVIVAL (OS)1,2

LYNPARZA more than doubled median rPFS vs investigator’s choice of enzalutamide or abiraterone in Cohort A

LYNPARZA demonstrated an OS benefit and reduced risk of death by 31% vs investigator’s choice of enzalutamide or abiraterone in Cohort A

ADDITIONAL SECONDARY ENDPOINTS1,2

7.4 MONTHS

LYNPARZA median rPFS (n=162)

LYNPARZA median OS (n=162)

19.1 MONTHS 

3.6 MONTHS

14.7 MONTHS

Investigator’s choice of enzalutamide 
or abiraterone median rPFS (n=83)

Investigator’s choice of enzalutamide or abiraterone median OS (n=83)

(95% CI: 1.9–3.7)

(95% CI: 11.9–18.8) 

(95% CI: 6.2–9.3)

(95% CI: 17.4–23.4)

>2x median

rPFS
66% relative risk reduction of disease progression or death
HR=0.34, 95% CI: 0.25–0.47, P<0.0001

PROfound was powered to evaluate several 
secondary endpoints within a hierarchical 
statistical analysis, including: ORR in Cohort A, 
rPFS in Cohorts A+B, OS in Cohort A

31% reduced risk of death
HR=0.69, 95% CI: 0.50–0.97, P=0.0175

the treatment paradigm following progression
on prior enzalutamide or abiraterone1,3

Not an actual patient.

For certain patients with HRRm mCRPC



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 
significant 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 confirmed.
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 
confirmed and treat patient appropriately.
Embryo-Fetal Toxicity: Based on its mechanism of action and findings 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 effective 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 effective 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 who 
received 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 
who received 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 effects 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 final dose. 
Pediatric Use: The safety and efficacy of LYNPARZA have not been 
established in pediatric patients.
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).

IMPORTANT SAFETY INFORMATION (CONT’D)
USE IN SPECIFIC POPULATIONS (CONT’D) 
Renal Impairment: No dosage modification 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 effects 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 page.

BICR=blinded independent central review; CI=confidence interval; CRPC=castration-resistant 
prostate cancer; FDA=US Food and Drug Administration; GnRH=gonadotropin-releasing hormone; 
HR=hazard ratio; HRR=homologous recombination repair; HRRm=homologous recombination repair 
gene–mutated; mCRPC=metastatic castration-resistant prostate cancer; ORR=objective response 
rate; OS=overall survival; 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; 2022. 2. 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. 3. Teo MY, Rathkopf 
DE, Kantoff P. Treatment of advanced prostate cancer. Annu Rev Med. 2019;70: 479-499.

LYNPARZA is a registered trademark of the AstraZeneca group of companies. ©2022 AstraZeneca. All rights reserved.  US-66517 7/22

PROfound: A phase 3 trial of LYNPARZA in mCRPC1,2

• A prospective, multicenter, randomized, open-label, phase 3 trial of LYNPARZA vs investigator’s choice of enzalutamide or abiraterone
in patients with HRRm* mCRPC 

• KEY ELIGIBILITY CRITERIA: metastatic castration-resistant prostate cancer; progression on prior enzalutamide or abiraterone for the 
treatment of 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 investigator’s choice of enzalutamide 
or abiraterone||

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-benefit ratio.
*HRR gene mutations (BRCA1, BRCA2, ATM, BARD1, BRIP1, CDK12, CHEK1, CHEK2, FANCL, PALB2, PPP2R2A, RAD51B, RAD51C, RAD51D, and/or RAD54L) were identified 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 prespecified 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. 
||Upon radiological progression confirmed by BICR, patients randomized to enzalutamide or abiraterone were given the option to switch to LYNPARZA.

• 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

• ORR in Cohort A: LYNPARZA significantly improved confirmed ORR as assessed by BICR vs 
investigator’s choice of enzalutamide or abiraterone for patients with measurable disease 
at baseline: 33% (n=28) with LYNPARZA (95% CI: 23–45, P<0.0001; n=84) vs 2% (n=1) with 
investigator’s choice of enzalutamide or abiraterone (95% CI: 0–12, P<0.0001; n=43)

• rPFS in Cohorts A+B: LYNPARZA improved median rPFS as assessed by BICR vs investigator’s 
choice of enzalutamide or abiraterone: 5.8 months median rPFS with LYNPARZA (95% CI: 
5.5–7.4; n=256) vs 3.5 months median rPFS with investigator’s choice of enzalutamide or 
abiraterone (95% CI: 2.2–3.7; n=131)

PRIMARY ENDPOINT: RADIOLOGICAL PROGRESSION-FREE SURVIVAL (rPFS)1,2

SELECT SECONDARY ENDPOINT: OVERALL SURVIVAL (OS)1,2

LYNPARZA more than doubled median rPFS vs investigator’s choice of enzalutamide or abiraterone in Cohort A

LYNPARZA demonstrated an OS benefit and reduced risk of death by 31% vs investigator’s choice of enzalutamide or abiraterone in Cohort A

ADDITIONAL SECONDARY ENDPOINTS1,2

7.4 MONTHS

LYNPARZA median rPFS (n=162)

LYNPARZA median OS (n=162)

19.1 MONTHS 

3.6 MONTHS

14.7 MONTHS

Investigator’s choice of enzalutamide 
or abiraterone median rPFS (n=83)

Investigator’s choice of enzalutamide or abiraterone median OS (n=83)

(95% CI: 1.9–3.7)

(95% CI: 11.9–18.8) 

(95% CI: 6.2–9.3)

(95% CI: 17.4–23.4)

>2x median

rPFS
66% relative risk reduction of disease progression or death
HR=0.34, 95% CI: 0.25–0.47, P<0.0001

PROfound was powered to evaluate several 
secondary endpoints within a hierarchical 
statistical analysis, including: ORR in Cohort A, 
rPFS in Cohorts A+B, OS in Cohort A

31% reduced risk of death
HR=0.69, 95% CI: 0.50–0.97, P=0.0175

the treatment paradigm following progression
on prior enzalutamide or abiraterone1,3

Not an actual patient.

For certain patients with HRRm mCRPC



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 (14.8) 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 18 and 19 summarize the adverse reactions and laboratory abnormalities, 
respectively, in patients in PROfound.
Table 18  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 19  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 2901 patients with advanced solid tumors who received Lynparza as a single 
agent, 680 (23%) patients were aged ≥65 years, and this included 206 (7%) patients 
who were aged ≥75 years. Thirteen (0.4%) 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
©AstraZeneca 2022
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Disproportionate Effects of Prostate Cancer in Black 
Men: The ConDUC Initiative
Arthur L. Burnett, MD, MBA
Johns Hopkins Medical Institutions, Baltimore, 
Maryland 

In the United States, men of Af-
rican descent endure a dispropor-
tionately greater burden of prostate 
cancer relative to men of other eth-
nic groups. They are more likely to 
develop prostate cancer, develop 
a severe form of this disease, and 
encounter advanced disease when 
diagnosed, and they are more than 
twice as likely to die from prostate 
cancer than men of other ethnic 
groups.1 A host of factors are asso-
ciated with these disparities. Bio-
logical disease and genetic mecha-
nisms,2 social determinants of health 
spanning from socioeconomic status 
(income, education, and insurance 
level) to neighborhood/physical en-
vironment, community/social con-
text, and geography,3,4 and also cul-
tural/personal health beliefs5 have 
all been implicated as drivers of ra-
cial disparities in prostate cancer in-
cidence and survival. Besides these 
disease- and patient-related condi-
tions, health care provider−associat-
ed factors and structural (institutional 
and societal) prejudice/bias6 are also 
at play. Specifically, limited access 
to both common services as well as 
advances surrounding screening 
and diagnostic procedures and treat-
ment7,8 constitute significant barriers 
contributing to inequities in prostate 
cancer outcomes. These disparities 
remain unaddressed and prompt a 
call for action.

In recognizing this unmet need, a 
group of urologists and profession-
als in business and academia estab-
lished the Consortium on Disparities 
of Urologic Conditions (ConDUC) 
as a not-for-profit organization with 
a 501(c)3 designation in 2017. Col-
lectively, they conceived this entity 
as serving to address health care 
disparities and improve adverse 
health outcomes related to urolog-
ical diseases and associated condi-
tions. ConDUC’s stated mission is 
to expand and accelerate scientific 
investigations of urological diseases 
and associated conditions that dis-
proportionately affect the lives of 
peoples of color and, in so doing, 
develop actionable approaches for 

overcoming disparities. The initial 
focus of the organization has been 
to address health care disparities re-
lated to prostate cancer, and within 
this space several specific initiatives 
have been initiated.

Foremost, the organization has 
instituted a longitudinal, observa-
tional database comprising predom-
inantly Black men with all stages of 
prostate cancer in diverse practice 
settings nationwide. This registry, 
branded SCOPE (Scientific Con-
sortium on Prostate Cancer Educa-
tion), emanated from the clear and 
discouraging observation that Black 
men comprise a small fraction of 
patients included in most existing 
large clinical registries and they are 
also sparsely represented in clinical 
research studies intended to investi-
gate methods to improve the diag-
nosis, evaluation, and treatment of 
prostate cancer.9 In the absence of 
high-quality data inclusive of this 
cohort of men, it is evident that 
all efforts to understand the multi-
ple variables of biology, socioeco-
nomics, and access to health care 

impacting outcomes from prostate 
cancer and, moreover, to derive 
valid, actionable interventions for 

this disease are hampered.
Linked to this registry effort, 

ConDUC has also initiated plans 
for a biorepository for procuring 
prostate cancer tissue, along with 
blood and urine samples. This 
biorepository is viewed to offer a 
valuable resource for complemen-
tary biological and genetic studies 
in ethnic populations.

Central to its broad objectives, 
ConDUC has created a Scientific 
Review Committee to devise and 
implement a scientific plan. This 
committee is charged with formu-
lating scientific programs and fos-
tering research collaborations. An 
external advisory board has also 
been established to bring additional 
insights and guidance to the scien-
tific operations of the organization.

Although early in its progress, 
ConDUC has begun holding pros-
tate cancer scientific symposia the-
matically focused on addressing 
health disparities of this disease. 
An inaugural Prostate Cancer 

Figure 1. Leaders and attendees of the inaugural Consortium on Disparities of Urologic Conditions Prostate Cancer Symposium.

Arrow-right Continued on page 7

“ ConDUC’s 
stated mission 
is to expand 
and accelerate 
scientific 
investigations of 
urological diseases 
and associated 
conditions that 
disproportionately 
affect the lives of 
peoples of color 
and, in so doing, 
develop actionable 
approaches for 
overcoming 
disparities.”
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 Symposium was held November 12-
13, 2021, at Clark Atlanta Universi-
ty’s Center for Cancer Research and 
Therapeutic Development in Atlan-
ta, Georgia. The meeting gathered 
urologists, research scientists, pa-
tient advocates, and partners from 
academia, the community, and the 
medical industry (Figure 1). The 
meeting was a ceremonial opening 
for ConDUC, during which its stra-
tegic plan was presented. A second 
Prostate Cancer Symposium will be 
held November 18-19, 2022, again 
hosted by Clark Atlanta University. 

The symposium, titled “Taking Ac-
tion: Solutions over Soundbites,” is 
shaping up to be another momen-
tous event (Figure 2). The event will 
officially mark the national launch 
of the SCOPE registry, demonstrat-
ing its platform for data capture and 
analysis. It will also feature scientific 
sessions, expert discussions, and stu-
dent presentations. All are  welcome 
to attend and participate. A word 
of special thanks is extended to the 
City of Hope (Cancer Treatment 
Centers of America) for its cospon-
sorship of this symposium.

The potential impact of ConDUC 
rests in its leadership, planning, 
and organization. This endeavor 
 extends beyond the steady work 
of the Executive Committee* and 
benefits from the activity of com-
mitted advisors and collaborative 
partners. The registry enterprise, 
for instance, reflects a valuable 
collaboration with ArborMetrix, 
a corporation specializing in clin-
ical data registry development. 
Our affiliation with Clark Atlanta 
University through its Center for 
Cancer Research and Therapeu-
tic Development has enabled the 
organization to gain an authentic, 
strong foothold.

ConDUC is looking forward with 
excitement to achieving its long-
term objectives. We appreciate all 
stakeholders—philanthropic human-
itarians, clinical researchers, urol-
ogists, academic medical leaders, 
health care disparity experts, medi-
cal/pharmaceutical industry leaders, 
government officials, health care in-
formation data analysts, health care 
advocates and patients—who are ac-
tively engaging with us in the cause 
to achieve health care equity.

*Executive Committee: Walter Rayford, 
Robert Waterhouse, Curtis Pettaway, Randy 

Bradley, Arthur L. Burnett, Kelvin A. Moses, 
Jean Joseph, Brian Stone, and Michael 
Bivins.

For more information about 
ConDUC, contact Walter Rayford 
at walter.rayford@qlhinc.com. STOP
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Antibiotic Therapy for Common Stone Procedures:  
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Choosing the optimal antibiot-
ic prophylaxis (AP) duration be-
fore common stone procedures 
requires balancing antimicrobi-
al stewardship with minimizing 
postoperative infectious complica-
tions. A survey of 326 physicians 
found that roughly one-third of 
respondents prescribe prolonged 
antibiotics courses before endou-
rology procedures despite nega-

tive preoperative urine cultures. 
Greater than two-thirds of the 
respondents were endourologists 
with over 10 years of experience 
who practiced in the United States 
at academic health centers.1 Due to 
the large variation in practice and 
an absence of evidence supporting 
optimal antibiotic timing, several 
recent randomized controlled tri-
als (RCTs) have been conducted 
specifically to address these ques-
tions in an evidence-based man-
ner. Additionally, both the Ameri-
can Urological Association (AUA) 
and the European Association of 
Urology have released guidelines 
on this subject. Herein, we will 
review the most recent literature 

and summarize our corresponding 
clinical practice.

Percutaneous 
Nephrolithotomy

Previously, several prospective 
single institution studies demon-
strated a significant decrease in sep-
sis with 1 week of AP before percu-
taneous nephrolithotomy (PCNL).2 
However, hypothesizing that the 
risk of sepsis varies significant-
ly in patients undergoing PCNL, 
the Endourologic Disease Group 
for Excellence (EDGE) Research 
Consortium performed 2 separate 
multi-institutional RCTs wherein 
they stratified patients by high and 

low risk and tailored the AP inter-
vention accordingly. Low risk was 
defined as negative urine culture 
within 2 weeks of surgery and no 
history of chronic kidney disease, 
existing external or internal nephro-
ureteral stent, cirrhosis, hepatitis, 
pregnancy, severe hydronephro-
sis, antibiotic usage within 2 weeks 
of the PCNL, or history of fever/
sepsis in the past 12 months associ-
ated with the stone. High risk was 
defined as a positive preoperative 
urine culture within 3 months of the 
procedure or an existing internal 
or external nephroureteral stent.3,4 

Low risk group patients were 

Arrow-right Continued on page 8
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Table. Our Risk-Stratified Approach for Antibiotic Prophylaxis Duration Prior to Common Stone 
Procedures

Procedure Recommended AP duration

PCNL/URS (low-risk) <24 h perioperative antibiotics 

PCNL/URS (high-risk)a 7 Preoperative d of AP and <24 h  
perioperative antibiotics

Shock wave lithotripsy Not recommended

Cystoscopic stent removal Not recommended

Abbreviations: AP, antibiotic prophylaxis;  PCNL, percutaneous nephrolithotomy; URS, ureteros-
copy; UTI, urinary tract infection.
a Positive urine culture, history of prolonged indwelling ureteral stent, immunosuppression, 
multidrug resistant UTI, or recent febrile UTI/urosepsis

 randomized to either 1 dose of in-
travenous (IV) antibiotics preopera-
tively or 7 d of oral AP + 1 dose of 
IV antibiotics preoperatively.4 High 
risk group patients received either 
2 d of oral antibiotics + 1 dose of 
IV antibiotics preoperatively or  
7 d of oral antibiotics AP + 1 dose 
of IV antibiotics preoperatively.4 
The primary endpoint compared 
the rates of sepsis in each group as 
defined by the 2012 International 
Guidelines for Management of Se-
vere Sepsis and Septic Shock.

For patients with a low risk of 
infection, 86 patients were ran-
domized. The difference in sepsis 
rates was not statistically different 
between the AP arm (12%) and 
the no AP arm (14%, P = 1.0). Fur-
thermore, the rates of septic shock 
were not different between cohorts 
(4.8% vs 0%, P = .24) This trial also 
showed equivalent outcomes and 
complications regardless of antibi-
otic administration for low-risk pa-
tients undergoing a PCNL.3

For patients with a high risk of 
infection, 123 patients were ran-
domized. On univariate analysis, 
the difference in sepsis rate was 
not statistically significant between 
the prolonged AP (15%) arm and 
the brief AP arm (25%, P = 0.13); 
however, on multivariate analysis 
the odds ratio of sepsis rate was ap-
proximately 3 times higher for the 
2-day antibiotic prophylactic cohort 
compared to the 7-day cohort (OR 
= 3.1, 95% CI 1.11-8.93, P = .031).4 
Therefore, for low-risk patients we 
currently prescribe <24 h perioper-
ative IV AP and reserve 7 d preop-
erative of AP for high-risk patients.

Ureteroscopy With Laser 
Lithotripsy

Per 2013 AUA Best Practice 
Policy Statement, all ureterosco-
py (URS) patients should receive 
<24 h perioperative AP. However, 
the evidence for this publication in-
cludes literature >10 years old and, 
in fact, recommends ciprofloxacin 
as first-line antibiotics—despite the 
6 black box warnings (tendon rup-
ture, hypoglycemic coma, mental 
health side effects, myasthenia gra-
vis, irreversible peripheral neurop-
athy, aortic aneurysm/dissection). 
Moreover, fluoroquinolones are 
now associated with high levels of 

drug resistance and do not treat 
known high rates of enterococcus 
infections.5

Nevertheless, there is substantial 
evidence supporting giving AP for 
URS to prevent infectious compli-
cations.6,7 We recommend covering 
enterococcus and gram-negative 
pathogens. However, one signifi-
cant risk factor for infectious com-
plications following URS is de-
pendent on whether patients have 
been pre-stented, in which case 
duration of indwelling stent tracks 
correlates closely with the risk of 
sepsis with durations of 1, 2, 3, and 
>3 months corresponding to a 1%, 
4.9%, 5.5%, and 9.2% risk of sep-
sis, respectively.7 The duration of 
preoperative and postoperative AP 
is unclear given the paucity of re-
search for high-risk patients. There-
fore, balancing risk/benefits of AP 
is left to clinician judgment. Simi-
lar to how we risk stratify patients 
undergoing PCNL, we give 1 week 
of AP to patients who are deemed 
high risk (positive urine culture, 
history of prolonged indwelling 
ureteral stent, immunosuppression, 
multidrug resistant UTI, or recent 
febrile UTI/urosepsis).

More recent studies suggest that 
intra-renal pressures (eg, >30 mm 
Hg) might be contributing to sepsis 
and that efforts to correlate pres-
sure with infectious complications 
are necessary. At a minimum, most 
agree to minimize intra-renal pres-
sures to the extent that we can—ju-
dicious irrigation, possible access 
sheath (larger might be better), 
decreased operative time, staging 

URS for large stones. The authors 
are currently involved in a prospec-
tive observational trial using pres-
sure sensing wires during URS to 
correlate it with infectious compli-
cations. Future ureteroscopes may 
incorporate this technology to guide 
surgeons on safe surgical pressures.

Extracorporeal Shock 
Wave Lithotripsy

Due to several RCTs and met-
analyses, AUA and European As-
sociation of Urology Guidelines 
recommend that perioperative 
antibiotics are unnecessary in an 
index patient if the preoperative 
urine culture is negative.8

Cystoscopy With Stent 
Removal

In a recent randomized con-
trolled trial of a single oral dose of 
AP or no AP, no patients in either 
group developed a symptomatic 
UTI.9 Similarly, providing antibi-
otics postoperatively after URS up 
until day of stent removal provides 
no benefit.10 Therefore, we do not 
recommend AP for routine cys-
toscopy with stent removal, unless 
risk factors exist (eg, immunosup-
pression, recent sepsis/fever).

In summary, though each pa-
tient is unique and may require 
an individualized treatment plan, 
many decisions regarding AP can 
be grounded in evidence-based 
literature. In order to mitigate the 
current antibiotic resistance threat, 
we offer a judicious approach to AP 
(see Table). PCNL, SWL, and cys-
toscopy with stent removal have 
been carefully studied, but there 
remains a literature gap with re-
gard to duration of AP before and 

after URS in high-risk patients. STOP
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“ More recent 
studies suggest 
that intra-renal  
pressures (eg,  
>30 mm Hg)  
might be 
contributing 
to sepsis and 
that efforts to 
correlate pressure 
with infectious 
complications are 
necessary.”

“ In order to 
mitigate the 
current antibiotic 
resistance threat, 
we offer a judicious 
approach to AP 
(see Table).”

ANTIBIOTIC THERAPY FOR COMMON STONE PROCEDURES
Arrow-right Continued from page 7
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Virtual Care After the Public Health Emergency
Chad Ellimoottil, MD, MS
University of Michigan, Ann Arbor

In March 2020, the COVID-19 
pandemic became a catalyst for 
a massive transformation of the 
U.S. health care system. As medi-
cal offices shut down and patients 
feared leaving their homes, the 
environment was ripe for virtual 
care to grow. Virtual care includes 
video visits (ie, video conferenc-
ing with patients), asynchronous 
visits such as portal messaging, 
and tools to monitor patients at 
home. The growth of virtual care 
was made possible because the 
pandemic was deemed a national 
public health emergency (PHE). 
The PHE enabled substantial le-
gal and regulatory changes which 
opened the doors for the growth 
of virtual care with minimal re-
strictions. While many states have 
since allowed their state-level 
emergency orders to expire, the 
national PHE has not expired yet. 
Therefore, many virtual care flex-
ibilities remain in place.

There is no doubt that virtual 
care is here to stay after the PHE. 
In fact, the U.S. House of Represen-
tatives recently passed the Advanc-
ing Telehealth Beyond COVID-19 
Act of 2021 with overwhelming 
bipartisan support (416-12). At the 
time of this writing, the bill has not 
passed the Senate, but the White 
House has already expressed sup-
port for its passage. If made into 
law, it would extend the majority 
of key virtual care flexibilities (eg, 
coverage for audio-only telehealth, 
elimination of geographic restric-
tions) that prevailed during the 
PHE until December 31, 2024.

While most of us who follow vir-
tual care policy closely are confi-
dent that Medicare, Medicaid, and 
other payers will permanently rec-
ognize and reimburse virtual care, 
there are still some key unknowns 

about the final shape and form of 
virtual care after the PHE.

Will audio-only telehealth visits be 
reimbursed after the PHE? During 
the PHE, Medicare, Medicaid, 
and most commercial payers 
allowed audio-only telehealth. 
While there seems to be substan-
tial bipartisan support to continue 
Medicare coverage for audio- only 
telehealth, the coverage is not 
guaranteed and requires passage 
of a bill such as the Advancing 
Telehealth Beyond COVID-19 
Act of 2021. While state Medicaid 
and commercial payers tend to 
follow suit with Medicare cover-
age rules, it is not always the case. 
Furthermore, even if audio-only 
telehealth is covered, it is unclear 
whether these visits will be reim-
bursed at the same payment rate 
as video visits. While the future 
of audio-only telehealth coverage 
is uncertain, the evidence sup-
porting the value of its coverage 
is abundant. Many studies have 
shown that eliminating coverage 
for audio-only telehealth can lead 
to disparities in virtual care.1,2 
Hence, it is difficult to argue 
against coverage for audio-only 
telehealth if the goal of virtual 
care is to improve the health of all 
populations.

Will I be able to practice virtual 
care across state lines? During the 
PHE, all 50 states and the Dis-
trict of Columbia used emergen-
cy orders to allow clinicians to 
practice virtual care across state 
lines. Unfortunately, as of August 
3, 2022, 39 states have allowed 
the emergency declarations to 
expire.3 Currently, only 14 states 
allow out-of-state clinicians to 
perform virtual care across state 
lines. While the majority of U.S. 
health care is performed within 
state lines, care from out-of-state 
clinicians is essential for residents 
in some states.4,5 Unfortunately, 
the issue of allowing clinicians to 
practice across state lines will not 
be easily resolved after the PHE. 
Medical licensure is governed at 
the state level. Even if insurers al-
low their beneficiaries to receive 
out-of-state care, medical licensure 
rules still apply. Clinicians can 

effectively pursue multiple out-
of-state medical licenses through 
the Interstate Medical Licensure 
Compact; however, a national 
medical license or other universal 
solution is unlikely. In most cases, 
urologists and advanced practice 
providers who practice telehealth 
across state lines will need to en-
sure not only that they meet the 
licensure laws of the state where 
the patient is located, but also that 
the patient’s insurance, and the 
practice’s malpractice insurance, 
will cover it.

Will video visits be reimbursed at the 
same rate as in-person visits? At this 
time, there is no obvious sign that 
Medicare will reimburse video vis-
its at a lower rate than in-person vis-
its. But without payment parity laws 
at the state level, commercial insur-
ers may start to do so. While there 
are multiple reasons why payment 
rates between in-person visits and 
video visits should remain equal,6 
the question of whether or not pay-

ment rates will drop after the PHE 
is unknown at this time.

In summary, this author has no 
doubt that virtual care will con-
tinue to be a critical means of ac-
cessing urological care after the 
PHE is over. That said, there will 
almost certainly be more restric-
tions on how it can be delivered. 
For the urology community, it will 
be important to stay up to date on 
evolving reimbursement structures 
and regulatory compliance to en-
sure that our patients are receiving 
high-quality care without the risk 
of a surprise bill. The AUA’s Tele-
health Task force and other policy 
advocates are working hard to en-
sure that the transition to a post-
PHE era of virtual care is seamless. 
We strongly believe that virtual 
care has the potential to make uro-
logical care more efficient and ac-
cessible. STOP
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“ There is no doubt 
that virtual care is 
here to stay after 
the PHE.”

“ While the majority 
of U.S. health 
care is performed 
within state lines, 
care from out-of-
state clinicians 
is essential for 
residents in some 
states.”
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For several decades, despite 
better understanding in anatomy 
of lymphatic system and remark-
able technical advancements in 
cancer surgery, there has been a 
lack of preventive and sustainable 
treatment strategies for common 
postoperative complications of 
lymphadenectomy.1 Nonetheless, 
less lymph node surgery has been 
shown to provide equivalent sur-
vival in some common solid can-
cers, and sentinel lymph node bi-
opsy has been commonly utilized 
as a staging procedure, such as for 
early-stage primary breast cancer 
and cutaneous melanoma with 
clinically negative nodal basin.2,3 
In addition, a therapeutic value of 
sentinel lymph node biopsy was 
recently observed in patients with 
cutaneous melanoma metastatic to 
sentinel lymph nodes, and it was 
even suggested that removal of 
positive sentinel lymph nodes via 
biopsy alone could eliminate the 
need for complete lymph node dis-
section.4

In patients with penile squamous 
cell carcinoma (PSCC) without 
clinically palpable/visible ingui-
nal lymph nodes (cN0), the rate of 
micrometastasis in inguinal lymph 
nodes is about 25%,5,6 which under-
scores the necessity for evaluation 
of inguinal lymph node status for 
staging. Currently, for patients with 
≥pT1G2 PSCC with cN0 inguinal 
basin, a superficial (modified) ingui-
nal lymph node dissection (ILND) 
and dynamic sentinel lymph node 
biopsy (DSNB) are recommended 
by European Association of Urol-
ogy and the National Comprehen-
sive Cancer Network guidelines.7,8 
Despite technical refinements in 
superficial ILND over time, the 
superficial ILND-related morbidi-
ty remained high.9 Any and major 

grade postoperative complications 
after superficial ILND occurred in 
about 45% and 30% of the patients, 
respectively. Common complica-
tions included wound infection 
(15%), wound dehiscence/necrosis 
(12%), lymphedema (12%), lym-
phocele, hematoma and thrombo-
embolism (4% each).

The value of sentinel lymph 
node biopsy for diagnostic staging 
of cN0 PSCC has been underex-
amined compared to other com-
mon solid cancers. Nonetheless, 
with recent refinements in the tech-
nique, DSNB was found to provide 
remarkably successful outcomes 
in PSCC.10 A hybrid indocyanine 
green-99mTc-nanocolloid was uti-
lized for DSNB, and it provided 
the lowest false-negative rate (1.4% 
at 2 years) to date among more 
than 400 patients with ≥T1G2N0 
disease. The hybrid indocyanine 
green-99mTc-nanocolloid was in-
jected the same day or the day be-
fore surgery as sentinel node tracer 
and lymphoscintigraphy was per-
formed at 0-10, 15, and 60 min af-
ter the injection (part A of Figure). 
Then a single-photon emission 
comput ed tomography/comput-
ed tomography was performed 
completing the preoperative iden-
tification of sentinel lymph node 
(part B of Figure). At the time of 
surgery, sentinel nodes were traced 
using a gamma probe and a mobile 
gamma camera (part C of Figure), 
and they were visualized using flu-
orescence camera (part D of Fig-
ure). The reported safety outcomes 
from this DSNB technique were 
also very promising. The 30-day 
postoperative complications were 
noted in 14% of groins treated, with 
wound infection and lymphocele 
being the most common complica-
tions.11 All complications after the 
first 30 d until 90 d were mild or 
moderate (grade I-II) and occurred 
in only 3.4% of the groins.

In order to strike a balance be-
tween minimizing morbidity and 
improving detection of inguinal 
metastasis, minimally invasive tech-
niques were also tested in patients 

with cN0 PSCC. Video-endoscop-
ic inguinal lymphadenectomy and 
robotic-assisted video-endoscopic 
inguinal lymphadenectomy have 
been shown to be a feasible alter-
native to open dissection while 
achieving similar oncologic out-
comes.12,13 Nonetheless, the min-
imally invasive ILND methods 
were still associated with substantial 
morbidity, occurring in one-third of 
all cases, and they were mainly lym-
phatic complications (about 25%).14 
In another study that included 34 
patients who underwent robotic-as-
sisted video-endoscopic inguinal 
lymphadenectomy for cN0 PSCC, 
any grade complication rate was re-
ported 75%, and incidence of lym-
phocele, limb edema, and surgical 
site infection was similar compared 
to the open ILND group, albeit with 
fewer major complications.15 These 
complication rates are still not ideal 
and remain higher than those re-
ported in DSNB (ranging from 7% 
to 15% overall, and about 3% rate 
of lymphocele).11,16 Although con-
valescence after minimally ILND 
appeared to be faster compared to 
open ILND, as well as the length 
of hospital stay and time for drain 

removal were shorter, prolonged 
operative time is the other draw-
back of minimally invasive ILND, 
which was significantly longer than 
an open ILND by at least 30 min.13 
Open modified ILND takes about 
60 min;15 however, in this regard, 
DSNB appears to be more advan-
tageous as well due to its shorter 
operative time, which is usually less 
than 30 min.17 Furthermore, frozen 
sections of several resected lymph 
nodes from the second inguinal 
side during ILND may further add 
to the total operative time. Given 
the high operating room time costs, 
DSNB may potentially prove itself 
to be a more cost-effective staging 
procedure, although no compara-
tive analysis exists.

In the U.S., utilization of DSNB 
has been considerably low for de-
cades.18 According to a recent sur-
vey study, use of DSNB as the pre-
ferred diagnostic staging approach 
for cN0 PSCC was 5% in contrast 
to open and robotic-assisted ILND 
(60% and 26%, respectively). So 
far, utilization of DSNB has been 
 mostly limited to the countries with 

Figure. Dynamic sentinel lymph node biopsy. Preprocedural sentinel lymph node detection via  
lymphoscintigraphy (A) and single-photon emission computerized tomography/computerized  
tomography (B). Sentinel lymph node tracing via mobile gamma camera (C) and sentinel lymph  
node visualization via fluorescence camera (D) during the procedure.

Arrow-right Continued on page 11
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universal and more centralized 
health care such as The Nether-
lands, Denmark, and the United 
Kingdom.19 For example, in The 
Netherlands, a northwestern Eu-
ropean country with a population 
of approximately 17 million, 3 
academic medical centers are re-
ceiving referrals of high-risk cN0 
PSCC cases for DSNB procedure 
from the entire country, with Am-
sterdam being the main referral 
center. The fact remains that adop-
tion of DSNB as a staging proce-
dure for high-risk cN0 PSCC is a 
challenging process. It requires a 
substantial learning curve, an expe-
rienced multidisciplinary medical 
team, close collaboration between 
different medical departments, and 
robust infrastructure for pre- and 
intraoperative imaging studies.20 
However, given its high accuracy 
for detection of metastatic lymph 
nodes, acceptably low comorbidi-
ty, and its potential to further de-

crease the costs, DSNB currently 
remains one of the biggest oppor-
tunities to be further explored for 
improving treatment outcomes and 
changing current practice patterns 
in the U.S. health care system. STOP
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The nonsurgical options for the 
management of erectile dysfunc-
tion (ED) have remained largely 
unchanged since the U.S. Food 
and Drug Administration (FDA) 
approval of phosphodiesterase 
type 5 inhibitors (PDE5i) in 1998 
and the 2005 AUA panel update 
incorporating PDE5i as first-line 
therapy for ED patients.1 The 2018 
guidelines reflect the importance of 
shared decision making rather than 
step-wise progression of interven-
tions, and notably highlight that 
low-intensity extracorporeal shock 
wave therapy (LiSWT) should be 
considered investigational.2

Despite this, clinical practice has 

seen continued growth of LiSWT 
to treat men suffering from ED. 
One driving factor has been its rap-
id incorporation by direct-to-con-
sumer (DTC) men’s health clinics. 
A recent evaluation of the DTC 
use of shock wave therapy across 
the 8 most populous cities in the 
United States identified 152 clin-

ics offering shock wave therapy for 
the treatment of ED. In these clin-
ics, the majority (75%) of providers 
were not urologists and 15% were 
not physicians.3 The average price 
charged per treatment course was 
more than $3,300 (Table 1), and 
importantly, clinics did not spec-
ify the type of treatment offered, 

whether LiSWT or radial shock 
wave technology.

LiSWT is similar to extracorpo-
real shock wave therapy used in 
other medical applications where 
acoustic waves are generated and 
transferred to target tissues where 

Table 1. Average Cost of Shock Wave Therapy per Session and per Treatment Course Across Metropolitan Areas

City, State
Average $ price of SWT  

per session
Average $ price of SWT  
per treatment course

Range of $ prices for SWT 
treatment course

Atlanta, Georgia 372.5 2,625.00 600.00-4,500.00

Boston, Massachusetts 502.55 2,912.50 1,800.00-4,200.00

Dallas, Texas 489.00 3,292.31 1,800.00-6,900.00

Los Angeles, California 612.18 3,930.56 2,100.00-7,000.00

New York, New York 522.00 3,330.00 1,800.00-16,200.00

Philadelphia, Pennsylvania 458.25 3,623.75 3,000.00-4,500.00

Washington, D.C. 497.92 3,292.31 1,500.00-5,000.00

Houston, Texas 475.36 3,157.14 2,500.00-5,000.00

Overall average 491.22 3,338.28 600.00-16,200.00

Abbreviation: SWT, shock wave therapy.
Adapted with permission from Urol Pract. 2022;9(3)212-218.3
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Table 2. Absolute Between-group Difference Across all Time Points of Low-intensity Extracorporeal 
Shock Wave Therapy vs Sham Therapy in the International Index of Erectile Function and Sexual  
Encounter Profiles Question 3: “Did Your Erection Last Long Enough for You to Have Sexual Intercourse?”

Parameter Baseline 1 Mo 3 Mo

IIEF-EF, mean (SD)

 LiSWT 14 (1.7) 19 (3.3) 20 (2.4)

 Sham therapy 14 (1.6) 15 (2) 16 (2.2)

 P value for between groups <0.001 <0.001

SEP question 3 (% yes), mean (SD)

 LiSWT 20 (16) 41 (18) 48 (22)

 Sham therapy 25 (12) 23 (14) 26 (16)

 P value for between groups <0.001 <0.001

Abbreviations: IIEF-EF, International Index of Erectile Function–Erectile Function; LiSWT, low-in-
tensity extracorporeal shock wave therapy; SEP, Sexual Encounter Profile.
The 2-sample t test was performed for between-group comparisons. Bold type indicates statisti-
cally significant P values. Adapted with permission from J Urol. 2022;208(2):388-395.6

they cause mechanical stress. Com-
pared to extracorporeal shock 
wave therapy for nephrolithiasis 
treatment, LiSWT shock waves 
utilize lower energy levels but are 
spread over a larger focal volume. 
LiSWT devices are classified as 
FDA class II and require medical 
supervision to operate. Early stud-
ies have shown promise of LiSWT 
to treat mild to moderate vasculo-
genic ED via regenerative mecha-
nisms including neo-angiogenesis, 
stem cell stimulation, and corporal 
remodeling.4

In contrast, radial shock wave 
technology utilizes dispersive pres-
sure waves with significantly lower 
energy and lower tissue penetrance 
compared to LiSWT.5 Due to the 
lower energy, radial shock wave 

technology is FDA class I and does 
not require medical supervision to 
operate. Although frequently ad-
vertised as ED treatment by DTC 
men’s clinics, radial shock wave 
therapy has significantly fewer 
supporting data than LiSWT and 
should not be grouped together 
with LiSWT when critically assess-
ing the therapeutic benefit of shock 
wave therapy in treatment of ED.

Although early pre-clinical stud-
ies have shown mechanistic prom-
ise in LiSWT treatment for ED, 
high-quality clinical data have been 
difficult to attain with only a handful 
of prior RCTs to date. Against this 
backdrop, Kalyvianakis et al recent-
ly published the results of their dou-
ble-blind, randomized controlled 
trial (RCT) comparing LiSWT and 
sham treatments for moderate ED.6 
The authors identified 70 adult men 
with moderate ED, identified by In-
ternational Index of Erectile Func-
tion scores of 11-16 when not using 
PDE5i, and were randomized to 12, 
twice-weekly sessions for a total of 
six weeks. During the study period, 
participants agreed to suspend other 
ED treatments. The LiSWT device 
used in the study was the ARIES 
2 with Smart Focus probe. During 
each session patients received 5,000 
impulses along the penis at an en-
ergy flux density of 0.096 mJ/mm2 
and frequency of 5 Hz. At 3 months, 
79% (27) patients undergoing 
LiSWT achieved minimal clinically 
important difference defined as at 
least a 5-point improvement in In-
ternational Index of Erectile Func-

tion score, compared to 0 patients 
undergoing sham treatment (Table 2). 
As expected for LiSWT, there were 
no adverse events. Taken togeth-
er, this study represents another 
RCT showing benefit of LiSWT to 
patients with ED, and the authors 
highlight their study is the first to do 
so with a carefully defined, homo-
geneous population with moderate 
ED. The authors concede the results 
are limited by the single-institution 
nature of the investigation and lack 
of long-term follow-up. It is import-
ant to note that the ARIES 2 is not 
available in the United States and 
the UroGold 100 has similar energy 
settings and has been evaluated for 
this  indication.7

With this most recent study, 
there are now 14 clinical trials of 
LiSWT demonstrating benefit in 
patients without severe ED; 6 are 
randomized trials including sham 
group comparison and 3 of these 
are double-blind, randomized tri-
als comparing therapy to sham/
placebo.6,8 With this growing body 
of evidence supporting LiSWT as a 
safe, viable option for patients with 
ED, it begs the question, should the 
AUA and other national guidelines 
adopt LiSWT as a treatment option 
for appropriate patients? Some may 
reasonably advocate first for high-
er-powered, multi-institutional stud-
ies with longer follow-up. On the 
other hand, the logistical consider-
ations involved in a establishing and 
completing a well-powered trial as-
sessing long-term efficacy of LiSWT 
with sham/placebo randomization 

will be challenging. For instance, 
the European Association of Urolo-
gy guidelines recommend the use of 
LiSWT in patients with mild vascu-
logenic ED or as an alternative first-
line therapy for patients who do not 
wish to have or are not suitable for 
oral vasoactive therapy.9

Given that LiSWT is a non-inva-
sive treatment option and there is 
evidence of patients turning to ther-
apies with no or limited evidence, 
it is important to continue critically 
evaluating shockwave therapy to 
understand the following:

1. Do different shock wave ma-
chines or protocols yield better 
outcomes?

2. Do the effects of LiSWT last? Is 
maintenance therapy required?

3. Can early LiSWT use result in 
regeneration of tissue potential, 
reducing rates of progression to 
severe ED?

4. Beyond guidelines and position 
statements, how can urologists 
and specialty associations high-
light differences between radial 
shock waves and LiSWT?
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From Canvas to Cystoscope: How Art Has Influenced  
My Medical Education in Urology
Yeonsoo Sara Lee, BS
Mayo Clinic Alix School of Medicine, Mayo Clinic 
Florida, Jacksonville

Hippocrates once called med-
icine the “practice of my art.” 
Through my journey in medicine, 
and currently as a third-year stu-
dent on my clinical rotations, I 
have also found the reverse is true. 
Art has been both a crucial part of 
my medical education and a reju-
venating practice.

Over the past few years, much of 
my preclinical education was virtu-
al. I realize now most of what I was 
taught catered to unilateral learning 
styles: for example, looking at pic-
tures of anatomical relationships, 
listening to prerecorded or live vid-

eo streams, or reading assigned lit-
erature. However, of the 4 main 
learning styles of the VARK model 
(visual, auditory, reading and writ-
ing, and kinesthetic), the majority of 
students find multimodal learning 
to be the most effective.1 So, per-
haps subconsciously, I found I was 
turning to synthesizing much of this 
material in a way that was effective 
for me: in a multimodal manner, 
mostly by creating visual study 
guides by hand while referencing 
other study materials. I had always 
had an interest in the arts, so this felt 
like an opportunity to also exercise 
my “right brain” while engaging my 
“left brain.”

This practice started proving 
more useful during my anatomy 

course in my first year. In addition 
to dissections and studying in the 
anatomy lab, I turned to drawing 
out anatomical relationships to visu-
alize structures and correlate clini-
cal significances. On reflection, this 
makes sense: to draw something, 
one must understand it. I began 
sharing these illustrations with my 
friends and classmates, who sug-
gested I post them on social media. 
When I began doing so, some told 
me they used the content I posted 
to review even more so than tradi-
tional study materials, which was a 
high compliment.

Creating medical illustrations 
and art has also become a tool 
for me to communicate scientific 
information and build commu-
nity. As I explored more venues 
to incorporate my more creative 
tendencies with medicine, I began 
doing this primarily at my own in-
stitution. For example, I designed 
educational materials for preclini-
cal courses with course directors, 

creating videos outlining things 
like the cranial nerves for my neu-
rology course, or visual guides for 
cardiology concepts. I also con-
tributed medical illustrations to 
posters and publications, both pre-
senting my own original research 
endeavors and those of my col-
leagues.2 Additionally, I was given 
opportunities to share illustrations 
with my classmates in a more in-
formal manner, including design-
ing a class t-shirt. When asked 
by my course director to design a 
shirt to help raise morale for our 
hybrid virtual nephrology class,  

Figure 1. The design for the nephrology course t-shirts. The cactus is a nod to the Southwestern 
landscape of Mayo Clinic Arizona, where I spent my first 2 years of medical school.

Figure 2. Figure of posterior urethroplasty with Tanagho flap published as part of collaboration with 
Drs. Xu, Mishra, and Zhao. 1, A simple prostatectomy is performed (if applicable) and the preexist-
ing suprapubic tube removed. 2, The native bladder neck is closed (green arrows). If the preexisting 
suprapubic tube site is unable to reach the urethral stump to create a tension-free anastomosis, an 
anterior bladder flap is raised, incorporating the prior cystotomy (dashed blue line). 3 and 4, The flap 
is then tubularized and the cystotomy closed. 5, The urethral stump is then anastomosed to the tubu-
larized flap over a catheter with running 3-0 Stratafix suture. 6, The finished product. This article was 
published in: Urol Clin North Am, Vol 49, Xu AJ, Mishra K, Lee YS, Zhao LC, Robotic-Assisted Lower 
Genitourinary Tract Reconstruction, 507-518, Copyright  Elsevier (2022).3

Arrow-right Continued on page 14
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I helped start a tradition of creating 
t-shirts for the course (Figure 1), 
which has been continued in sub-
sequent years. Getting to build re-
lationships through an activity that 
brings me joy felt meaningful, as 
it could also be of use to others or 
brighten someone else’s day.

Another important aspect of how 
art has helped in both my person-
al and professional growth is how 
I have had the opportunity to learn 
more about urology as I prepare 
to apply for residency next year. 
At AUA2022 in New Orleans, I was 
able to see various presentations of 
interest and was excited to see urol-
ogists with their own visual aids 
(including Dr. Lee Zhao of NYU 
Urology, who drew and animated 
his own graphics for a presentation 
on gender-affirming care). Speak-
ing with experts in various fields, I 
was able to connect with urologists 
outside of my institution, leading 
to creating my own medical illus-

trations for a publication with Drs. 
Alex Xu, Kirtishri Mishra, and Lee 
Zhao (Figure 2).3

Ultimately, I continue to recog-
nize the value of physicians practic-
ing visual communication. Medical 

concepts can be quite complex and 
difficult to understand, and medi-
cal illustration can harness both the 
provider’s precise scientific under-
standing and their ability to gener-
ate a spatial understanding of med-
icine. On my surgery clerkship, for 
example, I repeatedly watched 
my preceptors illustrate anatom-
ical concepts, disease processes, 
and indicated surgical procedures 
in understandable ways for their 
patients.

Following in their footsteps, I 
expanded my study guides to in-
clude the anatomy, disease pro-
cess, and surgical steps that made 
the information more understand-
able for a trainee at my level. I 
found these useful to complete the 
night before each day in the op-
erating room on my clerkship—it 
helped prepare me for didactic 
questions, and I had some sem-
blance of understanding what the 
key steps of the procedure were. 
When I found myself spending 
more time on study guides during 
my rotation with the Department 
of Urology at Mayo Clinic Florida 
(Figures 3 and 4), this only further 
solidified my sense that I found the 
anatomy, clinical questions, and 
procedures of urology interesting 
to me, and it was a field I’d like to 
learn more about. The sentiment 
was reinforced when I found the 
residents and attendings I worked 
with during that week showed in-
terest in some of the guides I had 
created and were truly invested in 
teaching me.

In full circle, I will be returning 

to the dissection lab in the fall to 
teach anatomy to first-year med-
ical students. I am confident the 
skills I have accumulated in cre-
ating these illustrations and in sur-
gery clerkship—attention to detail, 
understanding of visual relation-
ships, intentional use of my hands 
to dissect or depict, and synthesis 
of information—will prove useful, 
and hopefully, I will be a more 
thoughtful teaching assistant. Be-
yond the classroom, however, I 
am looking forward to continu-
ing this journey of using my art in 
medicine, and medicine in my art. 
In a lot of ways, a surgeon’s hands 
and an artist’s hands are not too 
different: the coordination, the 
precision, and the hours devoted 
to developing their craft. I look 
forward to developing in both of 
my crafts in my next steps as a 
trainee.
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Figure 3. One of the visual study guides before a nephrectomy procedure that was created during 
my week on urology clerkship.

Figure 4. Additional visual study guides that were created in preparation for a prostatectomy, cystectomy, and nephroureterectomy.

FROM CANVAS TO CYSTOSCOPE
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Multidisciplinary Approach to the Study of  
Chronic Pelvic Pain
Michel A. Pontari, MD 
Lewis Katz School of Medicine at Temple University, 
Philadelphia, Pennsylvania

In a prior article for AUANews, 
Dr. Quentin Clemens described the 
National Institute of Diabetes and 
Digestive and Kidney Diseases, 
National Institutes of Health–spon -
sored Multidisciplinary Approach 
to the Study of Chronic Pelvic 
Pain (MAPP) Research Network.1 
MAPP Network studies are com-
pleting this year, and after 14 years 
a logical question to ask is, how will 
this affect our evaluation and treat-
ment of patients with urological 
chronic pelvic pain?

Clinical Evaluation of 
Patients With Urological 
Chronic Pelvic Pain 
Syndrome 

Attention to overlapping condi-
tions. MAPP was set up to com-
pare urological chronic pelvic pain 
syndrome (UCCPS) patients with 
those having other chronic pain 
conditions including fibromyal-
gia, irritable bowel syndrome and 
chronic fatigue syndrome.1 The 
overlap in all of these syndromes 
has led to the term “chronic over-
lapping pain conditions” (COPC). 
These patients need to be evaluat-
ed for conditions outside of those 
that may be usually associated with 
urological disease and referred to 
the appropriate specialists.

Widespread pain. Patients who 
had pain in sites outside the pel-
vis, ie widespread pain,2 had brain 
functional MRI finding signatures 
similar to patients with fibromyal-
gia, a systemic pain condition char-
acterized by centralized pain, and 
different from pain-free controls.3 
The implication is that these pa-
tients may benefit from interven-
tions targeting the central nervous 
system. A body map similar to 
that used in MAPP Network Stud-
ies (Figure 1) is a valuable tool for 
evaluation.

Pelvic floor dysfunction. All MAPP 
Network study participants under-
went a standardized pelvic exam-
ination. Trained examiners pal-

pated 6 locations evaluating the 
pelvic musculature for tenderness. 
Of UCPPS participants, 81% had 
pelvic floor tenderness on exam 
compared to 9% of controls. Par-
ticipants with greater tenderness 
had more severe disease burden, 
including worse pelvic pain and 
urinary symptoms, worse quality 
of life, and more widespread dis-
tribution of nonpelvic pain.4 Given 
these findings, one may need to 
consider that a patient presenting 
with UCCPS has pelvic floor dys-
function until proven otherwise. A 
potentially important finding from 
MAPP Network researchers is that 
the pelvic floor muscles can be 
stimulated not only by the brain ar-
eas directly innervating them, but 
also are activated in synergy with 
the gluteal muscles.5 Therefore, 
pelvic muscular abnormalities that 
involve the gluteal muscles, such 
as gait problems, could potentially 
also lead to abnormal pelvic floor 
activation. Consideration of ongo-
ing structural pelvic abnormalities 
in these patients may be important.

Bladder symptoms in men. One 
of the long-held tenets of UC-
CPS was that women were much 
more likely to be diagnosed with 
interstitial cystitis/bladder pain 
syndrome than men. The find-
ings from MAPP Network studies 

showed that 42% of men enrolled 
with a presumptive diagnosis of 
chronic prostatitis/chronic pelvic 
pain syndrome also met criteria 
for a diagnosis of interstitial cysti-
tis.1 Thus, men should be queried 
about pain related to the bladder. 
This has important implications 
for treatment.

Future Clinical Trials
The finding that urinary and 

pain symptoms do not always cor-
relate with each other and there-
fore should not be combined into 
1 composite score6 has profound 
implications for clinical trials. We 
have often relied on composite 
scores to determine response to 
therapies. Also, the phenotyping 
data from MAPP Network studies 
showing the difference between pa-
tients with widespread compared 
to localized pelvic pain also mean 
that we have likely been combin-
ing dissimilar patient types in tri-
als, and who likely would respond 
differently to different therapies. 
There has yet to be a positive large-
scale, double-blind, placebo-con-
trolled trial in men or women with 
UCCPS, despite numerous at-
tempts in past National Institutes of 
Health–funded studies. Future tri-
als will need to address these issues 

in patient selection and outcome 
measures.

Targets for Future 
Therapy

A major rationale for initiating 
the MAPP Network was that sev-
eral decades of trials of therapies 
for UCCPS had not identified a 
generally effective intervention. 
The decision was made to go back 
to further examine this group of 
patients in depth, involving re-
searchers with expertise outside 
of urologists, to try to identify 
new therapeutic targets. Given 
the complexity of the condition 
and the heterogeneity of the pa-
tient phenotypes, no single clear 
option has emerged, but several 
areas may be targets for multidis-
ciplinary treatment:

Psychological. The impact of psy-
chological factors is well known in 
the pain field. In the MAPP Net-
work study, pain catastrophizing 
and self-reported stress were associ-
ated with pain outcome.7 Thus, ad-
dressing these areas could reduce 
pain. Intervening on psychological 
symptoms can be difficult but there 
are efforts ongoing to do just this.8

TLR-4 receptor. The TLR-4 re-
ceptor is the binding site for lipo-
polysaccharide, a component of 
gram-negative bacteria, but also 
binds other compounds and then 
activates the innate immune sys-
tem. In a MAPP Network study, 
patients whose peripheral blood 
mononuclear cells demonstrated a 
more robust inflammatory reaction 
to TLR-4 stimulation also demon-
strated more widespread pain.9 
Thus, the TLR-4 receptor could be 
a site for targeting therapy.

Pelvic floor dysfunction/neuromodu-
lation. The data implicating the pel-
vic floor in UCCPS are very strong. 
How to treat pelvic floor dysfunction 
beyond pelvic floor physical therapy 
is unclear. However, the data from 
MAPP Network on the areas of the 
central nervous system that control 
the pelvic floor provided evidence 
for testing the idea of targeting 
these brain areas with transcranial 

Figure 1. Pain group assignments, including pelvic pain only: 0 regions, intermediate group with pain 
beyond pelvis: 1 or 2 regions, and widespread pain: 3 to 7 regions.3 BPI indicates brief pain inventory.
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magnetic stimulation. Repetitive 
transcranial magnetic stimulation at 
specific frequencies leads to an in-
hibitory influence of the supplemen-
tal motor area on pelvic floor tone.10 
Trials in this area are ongoing.

Conclusions and Future 
Directions

The MAPP Network study is a 
great model of team science. Our 
understanding of the complex in-
terplay of the factors that can affect 
urinary pain and voiding symptoms 
would not be possible without assis-
tance from nonurological experts in 
those fields. One of the best exam-
ples is the contribution of neurosci-
entists who performed the functional 
MRI studies and showed differences 
in central nervous system connectiv-
ity in individuals with and without 
pain (Figure 2). The amount of data 
are vast and, with deposition into 
the National Institute of Diabetes 
and Digestive and Kidney Diseases 
Central Repository, will provide a 
source to study for many research-

ers to come. They also show that we 
likely need to be teaching the next 
generation of urologists about dis-
ciplines that would not have been 
imagined 50 years ago. STOP
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Figure 2. A, Medial and ventral superior mesenteric artery (SMA), and anterior paracentral lobule 
(red areas) showed increased low-frequency power and connectivity with region in right midbrain/ red 
nucleus (RN), and regions in cerebellar vermis VI/VII and right lobule VI (yellow areas) in patients vs 
controls. B, pINS (blue area) showed decreased low-frequency power and connectivity with mid insula 
(green area) in patients vs controls. Reprinted with permission from J Urol. 2014;192(3):947-955.11

MULTIDISCIPLINARY APPROACH TO THE STUDY OF CHRONIC PELVIC PAIN
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Bladder neck contracture, pos-
terior urethral stenosis, and vesico-
urethral anastomotic stricture are 
all well-described complications 
following surgical management for 
benign and malignant conditions 
of the prostate. These are particu-
larly prevalent after radical or sim-
ple prostatectomy or transurethral 
resection of the prostate, with an 
incidence of up to 17% being re-
ported in some studies.1

Accepted initial management 
for bladder neck contractures of-
ten involves repeated endoscopic 
procedures including dilations and 
transurethral incision; however, 
patency rates vary and recalcitrant 
strictures are often challenging to 
manage, recur rapidly, and are 
resistant to further interventions. 
More definitive treatment modal-
ities encompassing bladder neck 
reconstruction are technically de-
manding, and patients are often 
left dependent upon self-catheter-

ization regimens, suprapubic drain-
age, or urinary diversion.

The necessity of less morbid 
treatment options with improved 
durability has led to the imple-
mentation of mitomycin C as an 
injectable adjunct to transurethral 
incision, aiming to harness its an-
tifibrotic properties to reduce and 
prevent contracture recurrence.

Mitomycin C is an alkylating 
antiproliferative agent, first isolat-
ed by Japanese microbiologists in 
1958 from Streptomyces caespitosus, 
with an active metabolite that caus-
es DNA cross-linking, leading to 
selective interruption of DNA rep-
lication and inhibition of mitosis 
and protein synthesis. This mech-
anism forms the basis of its ability 
to prevent fibroblast proliferation 
independent of the cell cycle in 
addition to suppressing endotheli-
al cell growth, collagen deposition, 
and scar formation. Successfully 
introduced in 1963 for pterygium 
surgery, over the last 25 years it has 
become widely used during glauco-
ma and corneal refractive surgery 
and for cicatricial eye disease, con-
junctival neoplasia, and allergic eye 
disease.2 It has also been adminis-
tered intravenously to treat upper 
gastrointestinal, anal, and breast 
cancers. In addition to its role in 
the management of noninvasive 
bladder cancer via intravesical in-
stillation, mitomycin C has been 
utilized for the treatment of blad-
der neck contractures since the late 
2000s. Other treatments have been 
employed in the management of 
posterior urethral stenosis includ-
ing intralesional steroid injections 
with moderate success,3 and ure-

thral stents (no longer available); 
however, mitomycin C is currently 
the most commonly used adjunct 
with the largest accumulated evi-
dence base.

Results of the addition of mito-
mycin C injection to direct vision 
internal urethrotomy have been 
promising in small studies of pa-
tients with recurrent bladder neck 
contractures. An early retrospec-
tive review in 2011 of 18 patients 
with severe, recurrent contractures 
undergoing urethrotomy plus mi-

tomycin C injection revealed 72% 
of patients had a patent bladder 
neck after 1 procedure at a median 
follow-up of 12 months, with suc-
cessful treatment defined as a blad-
der neck patent to >17Fr navigable 
via flexible cystoscopy without 
the need for catheter or dilation.1 
These results were subsequently 
reproduced in 2015 in a similar 
study of 40 patients, 75% of whom 
were demonstrated to have a sta-
ble bladder neck following a single 
procedure with a median follow-up 
of 20.5 months.4 Further improve-
ments in durable bladder neck pa-
tency rates of up to 89% following 
repeat procedures have also been 
observed.1,5

Cumulative success rates have 
also been encouraging in radiat-
ed patients with recurrent bladder 
neck contractures, with up to 90% 
experiencing durable improve-
ment in bladder neck patency, 
and higher overall success rates 
observed in nonradiated patients 
compared with radiated patients 

Figure 1. Equipment for direct vision internal urethrotomy with mitomycin C. Top, 2 mg mitomycin C 
in 5 cc 0.9% sodium chloride. Middle, Williams needle for mitomycin C injection. Bottom, plasma cut 
(PlasmaKinetic) for urethrotomy.

Figure 2. Bladder neck contracture cannulated 
with hydrophilic guidewire under direct vision.

Figure 3. Plasma cut utilized to incise bladder neck contracture at 8 o’clock position.

Figure 4. Full-thickness 8 and 4 o’clock incisions performed down to fat, ensuring avoidance of 
bleeding and visualization of healthy tissue at proximal and distal extents of incisions. Twelve and 6 
o’clock incisions are avoided to prevent urosymphyseal fistula and rectal injury, respectively.

Arrow-right Continued on page 18
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(94% vs 76%).6,7 The management 
of stress urinary incontinence fol-
lowing the establishment of a stable, 
widely patent bladder neck in such 
patients has also been investigated, 
with 45% of patients subsequently 
undergoing artificial urinary sphinc-
ter placement in 1 study with ade-
quate postoperative continence.5

Some analyses have, however, 
reported lower efficacy than previ-
ously estimated, with a 2015 multi-

center retrospective study of 55 pa-
tients by the TURNS (Trauma and 
Urologic Reconstructive Network 
of Surgeons) group demonstrating 
only 58% bladder neck patency 
rates after 1 procedure at a median 
follow-up of 9.2 months with 42% 
of patients experiencing contrac-
ture recurrence at a median of 3.7 
months.5 Seven percent of patients 
also experienced significant com-
plications including osteitis pubis, 

bladder neck necrosis, and rectoure-
thral fistula.

The particular structure and 
function of the posterior urethra 
and bladder neck including the 
transitional epithelium, lack of sur-
rounding corpus spongiosum, and 
specific etiology of contractures re-
quire treatment recommendations 
to be distinct from those govern-
ing the management of anterior 
urethral strictures. However, the 
somewhat inconclusive evidence 
for the benefit of mitomycin C for 
use in the bladder neck, as seen via 
mixed results from small retrospec-
tive reviews and the lack of larger 
prospective randomized trials, is 
reflected in the absence of clear na-
tional guidelines.

The AUA notes “there is conflict-
ing data about the utility of mitomy-
cin C for the treatment of recurrent 
vesicourethral stenosis, with further 
study necessary to validate its use,” 
while the European Association of 
Urology “recommends against the 
use of mitomycin C outside of clin-
ical trials.”

Studies have also varied widely 
in their methods of assessing post-
operative bladder neck patency, 
as well as in operative technique 
including number, location, and 
method of incisions (cold knife vs 
electrocautery), and volume and 
concentration of mitomycin C uti-
lized. Studies comparing incision 
plus mitomycin C injection to in-
cision alone in the management of 

treatment-naïve bladder neck con-
tracture are also missing.

Prospective randomized trials are 
needed, as is the optimization of a 
standardized surgical technique, and 
currently, given the high success 
rates of direct vision internal ure-
throtomy alone, the addition of mi-
tomycin C may potentially only be 
of marginal benefit and add to health 
care costs. However, the procedure 
of injection is technically simple and 
safe to perform as an adjunct, and 
has achieved some durable success 
rates with minimal morbidity. STOP

1. Vanni AJ, Zinman LN, Buckley JC. Radial urethrot-
omy and intralesional mitomycin C for the manage-
ment of recurrent bladder neck contractures. J Urol. 
2011;186(1):156-160.

2. Mearza AA, Aslanides IM. Uses and complications 
of mitomycin C in ophthalmology. Expert Opin Drug 
Saf. 2007;6(1):27-32.

3. Mann JA, Silverman J, Westenberg A. Intralesion-
al steroid injection combined with bladder neck 
incision is efficacious in the treatment of recurrent 
bladder neck contracture. Low Urin Tract Symptoms. 
2021;13(1):64-68.

4. Nagpal K, Zinman L, Lebeis C, Vanni A, Buckley 
J. Durable results of mitomycin C injection with in-
ternal urethrotomy for refractory bladder neck con-
tractures: multi-institutional experience. Urol Pract. 
2015;2(5)250-255. 

5. Redshaw JD, Broghammer JA, Smith TG 3rd, et 
al. Intralesional injection of mitomycin C at trans-
urethral incision of bladder neck contracture may 
offer limited benefit: TURNS Study Group. J Urol. 
2015;193(2):587-592.

6. Hacker EC, Maganty A, Pere MM, Rusilko PJ. Out-
comes of vesicourethral anastomotic stenosis and 
bladder neck contracture with direct visual internal 
urethrotomy with mitomycin-C after prostate cancer 
treatment. Urology. 2022;165:331-335.

7. Rozanski AT, Zhang LT, Holst DD, Copacino SA, 
Vanni AJ, Buckley JC. The effect of radiation ther-
apy on the efficacy of internal urethrotomy with 
intralesional mitomycin C for recurrent vesicoure-
thral anastomotic stenoses and bladder neck con-
tractures: a multi-institutional experience. Urology. 
2021;147:294-298. 

Figure 5. Mitomycin C injections into bilateral urethrotomies. Foley catheter was maintained for 72 h 
postoperatively.
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Introduction
Bladder cancer is the fourth lead-

ing cause of cancer death in men 
over the age of 80 and is diagnosed 

at a rate of 80,500 new cases per 
year in the US.1 Currently, the gold 
standard management strategy for 
patients with muscle-invasive dis-
ease is radical cystectomy with uri-
nary diversion. Most patients pres-
ent with advanced age and multiple 
comorbidities which contributes 
to higher morbidity compared to 
most major urologic oncology pro-
cedures.2 A significant portion of 
the morbidity (infection, electrolyte 
disturbances, ileus, small bowel 
leak/fistulas, wound complications) 
and increased length of stay can be 

attributed to the bowel harvesting 
and reconstruction required for uri-
nary diversion. While early return 
after surgery protocols have been 
developed to help mitigate postop-
erative complications and improve 
patient recovery, patients often re-
main hospitalized for up to 5-7 d, 
even with the most optimized pro-
tocols.3

Potential Advantages
Robotic cystectomy with cutane-

ous ureterostomy (CU) may be an 

appealing primary urinary diver-
sion option in patients who desire 
incontinent diversion. Robotic cys-
tectomy combined with a CU di-
version offers optimal outcomes for 
the extirpative portion of the pro-
cedure (lower blood loss, improved 
visualization of posterior rectal 
plane),2 obviates the complications 
associated with intestinal segment 
harvesting and bowel anastomosis, 
and, if combined in a total intra-
corporeal robotic approach, offers 

THE VALUE OF MITOMYCIN C AS AN ADJUNCT
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Figure 1. Immediate intraoperative creation of cutaneous ureterostomy stoma.

Figure 2. Cutaneous ureterostomy stoma approximately 2 months postoperative.

ROBOTIC CUTANEOUS URETEROSTOMY
Arrow-right Continued from page 18

improved postoperative recovery 
with smaller incisions. When com-
pared to a robotic prostatectomy, 
there is not much difference in the 
number/length of incisions of ei-
ther procedure. Furthermore, the 
surgical “work” required is not 
dissimilar, as both require node 
dissection, extirpation (prostate 
vs bladder/prostate removal), and 
reconstruction (vesicourethral 
anastomosis over foley catheter vs 
ureterostomy creation over stent; 
Figure 1). Therefore, it may not be 
unreasonable to think that patients 
could similarly be discharged on 
postoperative day (POD) 1 after 
robotic cystectomy with CU uri-
nary diversion. At our institution, 
patients are discharged most fre-
quently on POD 2 due to the time 
required to teach patients how to 
manage their stomal appliances.

Robotic radical cystectomy with 
CU may also expand the popula-
tion of patients eligible for cystec-
tomy by allowing for the inclusion 
of patients who were medically 
unfit for an open surgery and/or 
unable to tolerate the morbidity 
associated with bowel urinary di-
version.4 Lastly, the smaller and 
more discreet stoma of a CU com-
pared to a classic ileal conduit may 
also have some appeal to patients 
(Figure 2).

Historical Dogma
While offering favorable early 

postoperative outcomes, one pri-
mary reason for a lack of adoption 
of the CU is due to high rates of 

stomal stenosis and/or kinking of 
the ureter as it crosses the fascia/
subcutaneous tissue. Approximate-
ly 50%-70% of patients will expe-
rience some degree of CU stomal 
stenosis which necessitates stent 
changes every 3-6 months.5 While 
several techniques have been pro-
posed to mitigate this complication, 
results have demonstrated varying 
success. A Toyoda technique is one 
where the dermis is exposed and 
the distal ureter is cut to splay the 
ureter prior to suturing the ends 
into the dermis, with a reported 
patency rate of up to 94% over a 
median 18 month follow-up.5 The 
Wallace technique has similarly 
been utilized at skin level with the 
thought that a wider ostium may 
reduce stomal stenosis. Y-V or V-V 
ureteroplasty at the skin level is 
another technique which is often 
 performed.6

Of note, when selecting patients 
for CU diversion, several techni-
cal and physical variables must be 
considered preoperatively. Body 
habitus must be considered for CU 
placement as the ureters may not 
reach the skin in patients with ex-
cessive subcutaneous fat and ele-
vated BMIs >40 kg/m2. Similarly, 
technical considerations such as 
available ureter length, the quality/
health of the ureters overall, histo-
ry of radiation, and location of CU 
stoma need to be examined.

Lastly, managing patient expec-
tations, particularly on the need for 
chronic stenting of the ureterosto-
my, is essential. Patients with poor 
dexterity and mental capacity may 

not be able to maintain position 
or place the stents through stomal 
appliances, which results in poor 
overall patient satisfaction.

While stomal stenosis may be 
high, 30%-50% of patients may not 
develop any stenosis. In those who 
do develop stenosis, we have found 
that clinic-based, bedside ureteral 
stent placement and/or exchange 
is a reasonable and well-tolerated 
management strategy to maintain 
ureterostomy patency. Stents can 
be exchanged in-clinic and can ei-
ther be kept indwelling for up to 
6 months at a time or exchanged 
more frequently depending on how 
quickly stents develop encrustation. 
Many patients will require serial 
visits for surveillance imaging and 
labs per national follow-up guide-
lines, which allows an opportunity 
for stent change without excessive 
additional visits.

At our institution we created a 
single, right-sided cutaneous uret-
erostomy with a proximal left-to-
right uretero-ureterostomy. With 
only a single ureterostomy, only 1 
stent exchange is required to main-
tain ureterostomy patency. In con-
trast, distal ureteral Wallace-type 
anastomosis requires 2 stents per 
exchange, adding to expense and 
time for each exchange.

Conclusions
Robotic cystectomy with cuta-

neous ureterostomy has numer-

ous perioperative benefits without 
having increased risk of wound, 
infectious, electrolyte, or bowel 
diversion–related complications. 
Such a procedure may allow 
medically unfit patients to under-
go cystectomy when they would 
have otherwise been excluded. It 
is not unreasonable to think that 
robotic cystectomy with cutane-
ous ureterostomy could have a 
similar recovery to robotic radical 
prostatectomy, with potential to 
achieve discharge on POD 1 or 2. 
These benefits must be carefully 
balanced with the risk of ureteros-
tomy stomal stenosis and patient 
acceptance of potentially lifelong 
stent changes. STOP
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Muscle-invasive bladder cancer 
(MIBC) is a disease of the elderly 
with a median diagnosis at age 73 
years. Treating octogenarians, those 
aged 80-89, with MIBC is of in-
creasing relevance as both life ex-
pectancy and healthy life expec-
tancy (the number of years of life 
lived free of disease or disability) 
increase globally. As over 80,000 
patients are diagnosed with blad-
der cancer per year in the United 
States, of whom approximately a 
quarter will have muscle-invasive 
disease, we will likely increasingly 
see patients over 80 years old diag-
nosed with MIBC.

Curative treatments for MIBC 
include radical cystectomy (RC), 
with or without neoadjuvant che-
motherapy, and trimodal therapy, 
which includes maximal transure-
thral resection, chemotherapy, and 
radiotherapy. Unfortunately, many 
elderly patients with MIBC do not 
receive any curative treatments for 
a disease with a high risk of metas-
tasis and mortality.1 Treating MIBC 
in octogenarians involves thought-
ful consideration of patient comor-
bidities, functional status, and treat-
ment risks.

Although octogenarians with 
MIBC are significantly less likely 
to be managed with RC compared 
to younger patients,1 well-selected 
octogenarians benefit from surgery. 
A large population-based study 
using the National Cancer Data-
base observed that elderly patients 
with MIBC treated with RC had 
the longest survival compared to 
chemoradiation and nonstandard 
treatment.1 The relative underutili-
zation of RC in octogenarians may 
stem from hesitancy to pursue a 
major surgery with a high risk of 
complications in patients who tend 
to have more comorbidities and a 
higher prevalence of frailty.2

However, in experienced hands, 
octogenarians can expect favor-
able perioperative outcomes with 
RC. In a cohort of 117 octogenari-
ans who had RC, the risk of post-
operative complications was not 

significantly different compared to 
1,025 younger patients.2 Compared 
to younger patients, octogenarians 
were more likely to be admitted 
to the intensive care unit postop-
eratively and had a slightly longer 
hospital stay, but there were no dif-
ferences in hospital readmissions. A 
NSQIP (National Surgical Quality 
Improvement Program) database 
study found that octogenarians 
having RC had a similar risk of 
complications compared to septu-
agenarians, but a longer hospital 
stay and longer operative time.3

Still, octogenarians have a high-
er risk of perioperative mortality 
compared to younger patients. An 
institutional cohort study reported 
a 90-day mortality of 6.8% in oc-
togenarians compared to 2.2% in 
younger patients (P = .01).2 A pop-
ulation-based database study using 
the SEER (Surveillance, Epidemi-
ology, and End Results) registry ob-
served a 9.2% 90-day mortality rate 
in octogenarians, which was 5-fold 
higher compared to all other RC 
patients (OR 5.02, P < .001).4 The 
increased perioperative mortality 
risk for octogenarians must be em-
phasized during treatment coun-
seling, and particularly vulnerable 
patients should be cautioned.

ERAS (Enhanced Recovery af-
ter Surgery) protocols have been 
popularized as a means of reducing 
perioperative morbidity with RC. 
These protocols generally include 
expanded use of minimally inva-
sive surgery, restricted intraopera-
tive fluid use, earlier oral feeding, 
absence of a mechanical bowel 
preparation, earlier ambulation, 
and use of alvimopan. Among 
71 octogenarian patients treated 
during an era that included mul-
tiple ERAS elements, our group 
reported that the median time 

to first bowel movement was 6 d 
(IQR 4-7), median time to hospital 
discharge was 9 d (IQR 7-12), and 
66% of patients were discharged to 
home.5 Twenty-two percent of pa-
tients were readmitted within 90 d. 
A population-based study of octo-
genarians having RC reported that 
patients who had a robotic-assisted 
RC were discharged earlier, were 
more likely to be discharged home 
rather than a nursing facility, and 
had a significantly lower perioper-
ative mortality compared to open 
RC.6 Thus, contemporary perioper-
ative pathways and advancements 
in surgical technique may allow 
octogenarians to better tolerate RC.

Importantly, increasing age has 
been associated with more advanced 
disease, a higher risk of recurrence 
after RC, and decreased cancer-spe-
cific survival.7 Therefore, octoge-
narians who have RC may require 
additional cancer treatments, includ-
ing perioperative chemotherapy or 
adjuvant nivolumab. In fact, a large 
National Cancer Database study 
reported that octogenarians with 
MIBC treated with RC and periop-
erative chemotherapy had the lon-
gest survival compared to RC alone 
or trimodal therapy.8 While a mi-
nority of octogenarians are typically 
cisplatin eligible, multimodal treat-
ment plans should be considered.

Selecting a treatment for MIBC 
in the octogenarian patient can be 
a complex decision. When consid-
ering treatment plans, urologists 
should account for physiological 
age, performance status, comorbid 
conditions, life expectancy, and pa-
tient treatment goals. Age-related de-
clines in overall health and function-
al status contribute to a diminishing 
physiological reserve that can im-
pact treatment tolerability and risk 
of complications. As octogenarians 
are at increased risk for failure to res-
cue (death following a complication) 
after RC compared to younger pa-
tients, early detection and treatment 
of postoperative complications are 
particularly important.9 A geriatric 
assessment may help inform treat-
ment-related decisions for the octo-
genarian patient with MIBC.10

When octogenarians are well 
selected, RC can have comparable 
perioperative outcomes to young-
er patients, although the increased 

risk of mortality must be taken into 
consideration. If an octogenarian 
has elected to have RC, surgery 
should be done in a high-volume 
center with an experienced multi-
disciplinary team, including anes-
thesia, geriatrics, nutrition, nursing, 
and physical therapy, to optimize 
perioperative outcomes. STOP
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“ When 
octogenarians 
are well selected, 
RC can have 
comparable 
perioperative 
outcomes to 
younger patients, 
although the 
increased risk of 
mortality must 
be taken into 
consideration.”

“ In a cohort of 117 
octogenarians who 
had RC, the risk 
of postoperative 
complications was not 
significantly different 
compared to 1,025 
younger patients.”
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The inflatable penile prosthesis 
(IPP) is the most commonly in-
serted penile prosthesis (PP) in the 
United States, with an estimated 
20,000 cases per year.1 The start of 
the modern era of the semirigid pe-
nile prosthesis (SRPP) began at the 
same time as the inflatable prosthe-
sis. Both founding groups present-
ed their initial series at the Annual 
AUA meeting in 1974. Despite this 
historical commonality, the SRPP 
now comprises only a minority of 
penile cases today in the United 
States of America with an estimate 
of approximately 10%-20% of all 
penile implant cases.2,3 Our objec-
tive herein is to review and high-
light some of the newest models on 
the market, as well as some surgical 
and clinical pearls from our current 
practice.

Contemporary SRPPs in the 
U.S. market only include mallea-
ble options, which are the Genesis 
(Coloplast) and the Tactra (Boston 
Scientific). The only mechanical 
model, the Spectra (Boston Scientif-
ic), is no longer being produced and 
currently has a very limited inven-
tory in the market. Rigicon recently 
introduced its malleable SRPP to 
the U.S. market, the Rigi10. The 
Genesis is currently the only mal-
leable implant with a hydrophilic 
coating available in the U.S.

When IPPs and SRPPs are di-
rectly compared, the latter have the 
advantage of ease of use, superior 
mechanical reliability with reduced 
need for revision surgery, and a 
lower reported rate of mechanical 
failure. Inherent properties to con-
sider in the use of SRPP include 
safety, ease of implantation, and 
ease of functionality, while con-

cealability (flexibility/malleability) 
may be difficult.

Whilst there are no formal guide-
lines to favor the use of SRPP, there 
are a number of generally accepted 
indications. These are typically rec-
ommended in patients with limited 
manual dexterity3 and in the obese 
male population, as this obviates 
the potential difficulty of operat-
ing a scrotal pump secondary to 
body habitus. Additionally, certain 
patients with a history of multiple 
complex abdominal surgery, in 
which an alternate safe location for 
the reservoir is not present, may 
also benefit from these. SRPPs are 
also typically used in salvage im-
plant cases.4 We have also had in-
stitutional success with SRPP place-
ment at time of suprapubic fat pad 
excision and buried penis repair, in 
an effort to prevent retraction of the 
phallus. This is especially useful if a 
skin graft is used during the buried 
penis repair. Furthermore, the use 
of a malleable implant in patients 
suffering from erectile dysfunction 
with a buried penis (without any 
repair) and preexisting urinary dif-
ficulties has shown improvement 
in their peak urinary flow rate and 
International Prostate Symptom 
Score,5 especially as the SRPP pro-
vides tonicity and exposure to the 
penis, thus avoiding the difficulties 
of trying to hold a retracted phallus. 
Finally, SRPP can be an option for 
the patient who desires simplicity of 
function.

When appropriately selected, pa-
tient satisfaction rates can achieve 
levels similar to those of their in-
flatable counterparts.6 Among the 
SRPPs that have been on the market 
the longest (Genesis and Spectra), 
no superiority in terms of satisfac-
tion rates have been demonstrated 
between them.7 Familiarity of the 
available product lines is an import-
ant educational aspect for providers 
who intend on utilizing this treat-
ment modality. Important details 
such as sufficient axial rigidity for 
“thin” implants and sufficient flex-
ibility for “thick” SRPPs, helps opti-
mize satisfaction postoperatively.

Proper patient selection and ap-
propriate counseling is of the ut-
most importance when considering 
implantation of a semirigid penile 
prosthesis, particularly in high-risk 
patients. Notable high-risk comor-
bidities that increase periopera-
tive complication rates are poorly 

controlled diabetes mellitus, end-
stage atherosclerotic cardiovas-
cular disease, and end-stage renal 
disease (especially those on hemo-
dialysis). In this high-risk popula-
tion, the dreaded complication of 

Figure 1. A 57-year-old male patient with a past history of end-stage renal disease on hemodialysis, 
coronary artery disease, poorly controlled diabetes, and peripheral vascular disease with a below- 
the-knee amputation who underwent semirigid penile prosthesis (SRPP) placement through a subcor-
onal approach with concomitant circumcision. The patient presented on postoperative day 7 to clinic 
for routine wound check. On examination the patient was taken emergently to the operating room 
for immediate explantation of the SRPP and suprapubic tube placement. He eventually had to under-
go mild glans debridement; ultimately he healed and placement of a new SRPP was never attempted. 

“ When IPPs 
and SRPPs are 
directly compared, 
the latter have the 
advantage of ease 
of use, superior 
mechanical 
reliability with 
reduced need for 
revision surgery, 
and a lower 
reported rate 
of mechanical 
failure.”

Arrow-right Continued on page 22

“ Among the SRPPs 
that have been on 
the market the 
longest (Genesis 
and Spectra), 
no superiority 
in terms of 
satisfaction 
rates have been 
demonstrated 
between them.7”
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perioperative glans necrosis (Fig. 
1), can be especially increased, 
when high-risk adjunctive surgical 
maneuvers such as a subcoronal in-
cision or a degloving circumcising 
incision, and perioperative use of 
occlusive elastic penile wrap is im-
plemented.8 In addition, avoiding 
oversizing of the rods is critical to 
prevent distal ischemia from over-
compression of the tissues distally.

Superficial skin necrosis can also 

occur in these high-risk populations 
(Fig. 2). This can arise even when 
“less invasive techniques” for im-
plantation are employed, such as 
lateral distal corporal windows, giv-
en the tenuous blood supply. In our 
institutional experience, immediate 
explanation of the prosthesis, as op-
posed to conservative management 
alone, has been an effective means 
of addressing this clinical entity.

Clinical entities such as bother-
some lower urinary tract symptoms 
or uncontrolled bladder outlet ob-
struction are prevalent among old-
er patients and those with erectile 
dysfunction. It is not unreasonable 
to assess and address these prior to 
PP placement, especially preceding 
an SRPP implantation. Any trans-
urethral procedure could poten-
tially place the implant at risk and 
these procedures could be more 
challenging with an SRPP in place. 
The use of a long or extra-long 
resectoscope can be of some as-
sistance, however these are not 
necessarily available in many insti-
tutions.9 In these cases, creation of 
a temporary perineal urethrostomy 
bypassing the implant and safely 
accommodating the resectoscope 
may be the best option.10

Given their different materi-
als and components, the various 
SRPPs can support different axial 
loads.11 As such, they can vary in 
flexibility, thereby directly playing 
a role in their concealability, which 
is one of the major concerns that 
patients have when considering 
this type of implant (Fig. 3). In our 
institutional experience, we have 
noted that regardless of the mod-
el, the materials, and the internal 
mechanism the malleable implant 
is composed of, those with larger 
girth will be more difficult to con-
ceal. We have not noticed those is-
sues with the mechanical implants, 
for which in our clinical practice 
we tend to favor the use of Boston 
Scientific’s Spectra. Unfortunately, 
this model is no longer being pro-
duced and only very limited quan-
tities remain in circulation.

The semi-rigid penile prosthesis, 
while less commonly implanted in 
the U.S., is an excellent surgical op-
tion traditionally selected for patients 
with poor hand dexterity or multi-
ple other comorbidities in which a 
quick and less invasive procedure is 
favored. Among those high-risk pa-
tients with multiple medical comor-
bidities, if an SRPP is to be placed, a 
thorough discussion with the patient 
about the potential devastating com-
plications must be undertaken.

While many may consider 
semi-rigid implants to be less de-
sirable than an inflatable device, in 
reality these implants can provide 
a safe and highly satisfying result. 
In our clinical and surgical opinion 

SRPPs should not be seen as an 
inferior implant when compared 
to the inflatable models. Currently 
with the 4 available models in the 
U.S., their great satisfaction rate, and 
mechanical durability, SRPPs could 
potentially be an option for any pa-
tient interested in a PP placement. STOP
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Figure 3. A 57-year-old male patient after implantation of a mechanical semirigid implant demon-
strating adequate flexion, thus allowing great concealability without compromising its axial rigidity. 
Implant used was a Spectra 14 mm × 20 cm + 2 cm rear tip expanders bilaterally.

Figure 2. A 67-year-old male patient with a past medical history of end-stage renal disease on 
hemodialysis and poorly controlled diabetes, who underwent implantation of a semirigid penile pros-
thesis through bilateral distal lateral corporal windows. On his 3rd postoperative day, he presented 
with severe penile pain and dusky discoloration of the distal shaft and the subcoronal sulcus. The 
rods were removed and his lesions healed completely.

“ Notable high-
risk comorbidities 
that increase 
perioperative 
complication 
rates are poorly 
controlled diabetes 
mellitus, end-stage 
atherosclerotic 
cardiovascular 
disease, and end-
stage renal disease 
(especially those 
on hemodialysis).”

THE MALLEABLE PENILE PROSTHESIS
Arrow-right Continued from page 21
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Since the COVID-19 pandem-
ic began in December 2019, over 
252 million confirmed cases and 
6.5 million deaths were reported 
worldwide due to the pandemic by 
October 2022.1 Over the last 2½ 
years, the landscape of COVID-19 
has tested our approach to patient 
care. In the beginning of the pan-
demic, in-person contact was lim-
ited and providers were forced to 
stratify treatment into essential vs 
nonessential care in order to pro-
mote patient, occupational, and 
community safety.

Many cancer screening pro-
grams were disrupted, along with 
routine cancer surveillance and in-
tervention. The treatment of local-
ized, even high-risk, prostate cancer 
can be safely delayed up to 1 year 
without adverse impact on adverse 
pathology or need for secondary 
treatments.2 As such, there were sig-
nificant efforts to postpone screening 
until the initial wave had passed, with 
societal and institutional guidelines 
recommending delaying prostate 
biopsies and routine prostate cancer 
screening.3 These recommendations 
were rapidly accepted and mirrored 
in cohort studies. At Massachusetts 
General Brigham, Bakouny et al re-
ported a significant finding of great-
er than 50% significant decrease 
in PSA screening during the initial 
pandemic period.4 Similarly, within 
the Pennsylvania Urologic Regional 

Collaborative (PURC), a multi-cen-
ter quality improvement consortium 
of over 120 urologists in Pennsyl-
vania and New Jersey, prostate bi-
opsies declined by 55% during the 
first 2 months of the pandemic.5 
Detection of cancer, however, was 
mixed between the 2 studies. Within 
the Massachusetts General Brigham 
cohort, the proportion of patients 
with cancer increased, resulting in 
a less than expected decline in can-
cer detection. This trend, however, 
was not replicated within the PURC 
study, with no difference in the can-
cer detection rate during and prior 
to the pandemic.

Despite clear recommendations 
to defer care, there were no univer-
sal directives or mandates result-
ing in large variations in care de-
livery. Within PURC, the change 
in prostatectomy volume ranged 
from a 13% increase to complete 
shutdown of surgical services de-
pending on the hospital. Most 
striking, however, was the marked 
change in the racial distribution of 
patients with prostate cancer re-
ceiving prostatectomy. Prior to the 
pandemic, approximately 18% of 
Black and White men with prostate 
cancer underwent surgery; howev-
er, relative to White men with pros-
tate cancer, Black patients experi-
enced a 97% reduced likelihood of 
surgery during the lockdown.6 Fur-
ther, clinical sites that cared for a 
higher proportion of Black patients 
were those most impacted by the 
lockdown with all sites experienc-
ing a reduction in the volume of 
surgery for Black patients.

Lee et al recently published on 
the Veterans Administration’s expe-

rience with prostate cancer during 
the COVID-19 pandemic.7 In this 
retrospective analysis from January 
2019 to August 2021, the authors 
reviewed the impact of COVID-19 
on PSA screening and the incidence 
of prostate cancer among White 
and Black veterans. Overall, they 
found a sharp decline in screen-
ing and biopsies during the initial 
pandemic period for all patients; 
however, the magnitude of decline 
was larger among Black veterans. 
Not unexpectedly, the decrease in 
screening and biopsies translated 
into a decreased incidence of new 
prostate cancer during the early 
pandemic. As the pandemic contin-
ued, the incidence of overall pros-
tate cancer diagnoses recovered to 
baseline levels. However, the inci-
dence of metastatic prostate cancer 
among Black veterans significantly 
increased, providing a worrisome 
example of stage migration second-
ary to more pronounced screening 
declines among Black veterans.

Disparities in prostate cancer 
care for Black men have been well 
documented within the literature. 
In the years preceding the pan-
demic, the gap in prostate cancer 
mortality had been closing and 
increased screening efforts have 
been highlighted as a key factor. 
Basourakos et al recently published 
on increased benefit of PSA screen-
ing in Black men relative to other 
races, reporting decreased relative 
harm from overtreatment and a 
lower number needed to treat.8 
The pandemic has disproportion-
ately negatively impacted minority 
populations both directly via the vi-
rus itself and indirectly through ad-

verse social and economic effects, 
such as increased barriers to health 
care, job loss, housing insecurity, 
and reduced childcare. During the 
pandemic, Black cancer patients 
were more likely to experience 
modifications in treatment includ-
ing prolonged delays.9 These de-
lays, however, were nearly always 
at the behest of the health care 
team and rarely (2%) due to patient 
request. As we continue to move 
through the COVID-19 pandemic, 
increased attention, research, and 
advocacy are needed to re-engage 
patients with or at risk for prostate 
cancer, with particular focus on mi-
nority communities. STOP
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The transition from training to 
independent practice is a time of 
great opportunity but also trepida-

tion. The AUA has recognized this 
for some decades. Back in 1991, the 
first “Young Urologist group” gath-
ered for a luncheon at the AUA an-
nual meeting. From that point for-
ward, the group has evolved into 
an active committee, directly ad-
vising the Board of Directors. Since 
its official founding in 1994, it has 

provided wonderfully popular pro-
gramming for members at large. 
It produces the Transitioning from 
Residency to Practice manual and al-
ways engages a crowd at the AUA 
meeting for the annual speed-men-
toring activity. With this success, 
AUA sections quickly emulated by 
creating parallel committees on a 

regional level. Moreover, societies 
such as the Society of Urologic On-
cology have established their own 
successful versions of a young urol-
ogists’ committee.

Recently, the Board of the Soci-
ety of Genitourinary  Reconstructive 

Arrow-right Continued on page 24
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Surgeons (GURS; led by Dr Jer-
emy Myers as Secretary) realized 
the benefits of harnessing young 
members’ leadership potential and 
energy and has launched its own 
Young Reconstructive Urologists’ 
Committee. This effort has invigo-
rated up-and-coming international 
reconstructive surgeons to become 
more involved in the society and 
more connected. As we emerge 
from this period of physical isola-
tion, this is more important than 
ever. Perhaps more than in other 
disciplines of urology, reconstruc-
tive urologists are more likely to 
join a practice where their partners 
have no experience nor interest in 
reconstructive cases. When starting 
out, having a network of like-mind-
ed individuals facing similar clini-
cal challenges is 1 pillar of success. 
The young committee can help fill 
that gap for these individuals and 
provide a pathway to success. Of-
ten patients seeking out a recon-
structive urologist have seen many 
clinicians unable to solve their 
problem and may have had multi-
ple prior failed surgeries—a helpful 
and encouraging colleague facing 
similar circumstances can provide 
a needed anchor in troubled seas.

The debut of the committee’s 

first 6 months of work had a well-re-
ceived international audience at the 
recent GURS Congress in beautiful 
Montreal. This recent meeting host-
ed a half-day session specifically 
tailored for young urologists within 
GURS. This included: a session on 
complications for new attendings 
moderated by Dr Humberto Vil-
larreal, an eye-opening summary of 
Medical Coding for Reconstruction 
by Dr Cooper Benson, Incorporat-
ing Science into Practice moderated 
by Dr Elaine Redmond, Transition 
to Practice panel hosted by Dr Uzo-

ma Anele, and a well-received men-
toring event corralled by Dr Dan-
iel Liberman (see Figure). Finally, 
the inaugural invited lecture of the 
Young Reconstructive Urologists’ 
Committee was a truly outstand-
ing talk on innovation from Dr Lee 
Zhao. Ultimately, young reconstruc-
tive urologists enabled these events 
to be hugely successful because of 
their engagement. The continued 
support of leadership and staff al-
lowed these events to reach their 
full potential. Finally, the dedication 
of the talented collection of speak-

ers, panelists, and peer mentors is 
much appreciated. We hope this 
program becomes a long-standing 
annual tradition of the GURS aca-
demic congress.

Looking to the future, there are 
other opportunities for this com-
mittee to make an impact outside 
of society meetings. Our society 
has interfaced with a tech platform, 
DocMatters, to provide a private, 
living, ongoing discussion regard-
ing cases, fundamental surgical 
questions, and general life advice 
for which the young committee 
is extremely active and engaged. 
Moreover, we run journal club 
Zoom activities for former and 
current GURS fellows to provide 
opportunity for the group to meet 
and engage intellectually. We are 
also excited to see efforts to invig-
orate new research collaboratives 
among young investigators take 
flight. Ultimately, the development 
and growth of individuals on the 
Committee and those it reaches 
will provide shared success. We 
are grateful for the long track re-
cord of success of the AUA Young 
Urologists Committee and hope to 
mirror those successes within our 
niche of urology. STOP

Figure. Mentorship session at Soci ety of Genitourinary Reconstruc tive Surgeons Congress, Montreal, 
Canada.

THE YOUNG RECONSTRUCTIVE UROLOGISTS’ COMMITTEE
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Supplemental testosterone (T) is 
used to increase penile size in pre-
pubertal boys. Its use in hypospa-
dias surgery has been controver-
sial for as long as it has been used. 
Those against raise concerns for 
increased inflammation and poor 
wound healing, putting the patient 
at higher risk for complication 
development. Those in favor hy-
pothesize that the increase in glans 
width decreases glansplasty and 
urethroplasty complications by re-
ducing the tension on the ventral 
aspect of the repair. Unfortunately, 
the literature to date remains mixed 

with no definitive recommendation 
for or against its use.1

We recently published our expe-
rience with preoperative use of T 
for patients undergoing hypospadi-
as surgery in The Journal of Urology®.2 
In order to systematically examine 
the role of T use in our practice we 
incorporated standardized mea-
surements of glans width in the 
office and operating room. Indica-
tions for preoperative T included 
small glans size and/or anatomical 
concerns that may hinder repair, 
such as a narrow glans groove. T 
administration was standardized, 
administered intramuscularly 5 
and 2-3 weeks prior to surgery 
if 2 doses were administered or 
only at 2-3 weeks if a single dose 
was given (Figure 1). There was a 
clear increase in glans width for 

patients who received preoperative 
testosterone, as well as a dose-re-
lated response for 1 vs 2 doses, 2 
vs 4 mm, respectively (Figure 2). 
We did not examine the impact on 
surgical outcomes as this study was 
not sufficiently powered to answer 
this question, instead focusing our 

efforts on identifying the quantita-
tive change in glans width that one 
can expect with T administration.

Prior studies have looked at 
changes in penile length but none 
have given an objective assessment 

Arrow-right Continued on page 25

Figure 1. Summary of effects of testosterone in our cohort. GW indicates glans width; IM, intramus-
cular; T, testosterone.
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of the change in glans width. The 
response generated in our large co-
hort will help surgeons determine 
the expected patient response to T 
for surgery. Ultimately, our study is 
limited by the fact that we were not 
sufficiently powered to assess the 
effect of increased glans width on 
surgical outcomes. Once we have 

accumulated a sufficient number of 
patients we will be able to determine 
if the change in glans width does re-
sult in improved surgical outcomes.

Extending beyond the physio-
logical response to T, examining 
the literature suggests that selective 
use of T may ultimately be its opti-
mal use. In addition to, or perhaps 

independent of, a small glans size, 
a flattened glans groove requires 
deeper glans incisions and ventral 
tissue rotation. Depending upon the 
repair type—these concerns may be 
higher with a Thiersch-Duplay re-
pair vs a tubularized incised plate or 
island onlay type of repair—T sup-
plementation may decrease the risk 
of complications with these specific 
variants. Patients with a prior hy-
pospadias repair resulting in glans 
tissue loss or a scarred plate may 
also present unique challenges and 
could warrant T supplementation.

In our study of 579 patients, of 
whom 247 received T, no side ef-
fects were noted. A unique finding 
in our study was that the increased 
penile size in response to T per-
sisted at the 2-year follow-up time 
point, with glans width equal for 
both groups even after the T was 
cleared from the boy’s system. This 
has important considerations—T 
was given for patients with a small-
er glans and the fact that these pa-
tients normalized in size with their 
peers will have important consider-
ations in the future as patients age. 
Patient-reported outcome mea-

sures suggest that smaller penile 
size is a concern for patients with 
hypospadias and preoperative T 
may be able to mitigate this issue.

As much as we can glean from 
our study, the limitations of the lit-
erature to date amplify the need to 
study these patients in a systematic 
fashion with enough patients to de-
termine the true effect on surgical 
outcomes. We continue our efforts 
to expand the usage of our standard-
ized operative and perioperative 
notes at our own institutions. The 
Society for Pediatric Urology Hypo-
spadias Task Force is making efforts 
toward establishing a multi-institu-
tional database to increase our abil-
ity to collaborate across surgeons 
in hopes of answering not only the 
role of T in hypospadias manage-
ment but also identifying other ways 
to improve surgical outcomes. STOP
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TESTOSTERONE, WHAT IS IT GOOD FOR?
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Figure 2. Distribution of the change in glans width both with and without testosterone administration.
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Introduction
Pericentric inversions are seen 

on all chromosomes except chro-
mosome number 20.1 The most 
common pericentric inversion is 
chromosome 9 inversion with an 
incidence of 1.98%.2 Pericentric in-
version of the chromosome 9, inv 
(9) (p11q13), is such a common oc-
currence that some cytogeneticists 
would consider them as normal 
variants. Despite being categorized 
as a minor chromosomal rearrange-
ment which does not correlate with 
abnormal phenotypes, many re-
ports in the literature raised con-
flicting views regarding the associa-
tion with subfertility and recurrent 
pregnancy loss, abnormal clinical 
conditions, as well as chromosomal 
abnormalities arising as a result of 
having this inversion.3

The ureteral bud arises from the 
distal mesonephric duct during the 
fifth week of pregnancy and ex-
tends in a dorsocranial fashion to 
meet the metanephric blastemia 
and induce differentiation to form 
the definitive kidney. With the dif-
ferentiation of the mesonephric 
duct, the paradidymis, epididy-
mis, vas deferens, ejaculatory duct, 
seminal vesicle, and hemitrigon are 
formed. For the development of a 
normal kidney both the ureteral 
bud and the mesonephric duct are 
required. The seminal vesicles de-
velop as 12 distal mesonephric duct 
dilatations. The mesonephric duct 
then forms the vas deferens. Devel-
opmental defects of the mesone-
phric duct before the seventh week 
result in abnormalities of both the 
kidney and the reproductive tract, 

whereas if the defect occurs after 
the seventh week, the kidneys de-
velop normally.4

A rare case is reported in which 
structural chromosomal aberration 
was accompanied by bilateral sem-
inal vesicle agenesis and unilateral 
renal agenesis.

Case Presentation
A 27-year-old male patient was 

admitted to our clinic due to infer-
tility. In the physical examination, 
the testicular volumes were normal 
(approximately 15 cc) and the bi-
lateral vas deferens were palpable. 
Both semen analyses showed that 
the ejaculate volumes were low, 
azoospermic, and pellet negative. 
It has been reported that periph-
eral blood karyotype examination 
was 46 XY inv(9) (p11;q13) and 
no deletion was found in the AZF 
gene. Follicle-stimulating hormone 
(FSH) and total testosterone (TT) 
levels were detected as 11.31 mIU/
ml and 5.55 ng/ml. It was reported 
that bilateral seminal vesicles were 
not observed in the transrectal ul-
trasonography examination. Pelvic 
MRI revealed that there was a 6 × 
6 mm cyst located in the midline 
at the level of the prostate gland 
peripheral zone, and bilateral sem-
inal vesicles were not observed 
(Figure 1). CT of the abdomen 
revealed agenesis of the left kid-
ney (Figure 2). The gene analysis 
revealed no mutation was found 
in the ΔF508 gene which was per-
formed for cystic fibrosis. Prena-
tal genetic counseling was recom-
mended and microscopic testicular 
sperm extraction was performed. 
No viable sperm cells were found 
in the samples taken from the bi-
lateral testicles. As a result of 
pathological evaluation, there was 
incomplete/complete atrophy in 
the 20% of seminiferous tubules. 
It was determined that only Serto-
li cells were seen in 80% of them. 
In addition, significant thickening 
and hyalinization, focal Leydig cell 
hyperplasia were detected in the 
basement membranes of the sem-

iniferous tubules and germ cells 
were not observed.

Discussion
The pericentric inversion of 

chromosome 9 [inv (9) (p11q13)] is 
recognized as a normal variant of 
chromosome 9. The inverted re-
gion contains only the centromere 
and centromeric heterochromatin, 
so it seldom results in aberrant chro-
mosomes after crossing over.5 Colls 

et al (1997) investigated semen of 
a man with karyotype 46XY, inv 
(9) (p11q13). Inv (9) was found in 
48.7% of analyzed cells and di-
somic sperm cells for chromosome 
9 and 21 were not more frequent 
than in men with the normal karyo-
type. They concluded that inv (9) 
(p11q13) does not cause defects in 
spermatogenesis.6 Srebniak et al 
(2004) presented a  subfertile man 

CASE REPORT

Figure 1. Pelvic MRI with no visualization of bilateral seminal vesicle.

Figure 2. CT scan of the abdomen with left renal agenesis.

Arrow-right Continued on page 27
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with 2 chromosomal inversions 
as 46 XY, inv (2) (p11q13), inv (9) 
(p11q13). In this case report, they 
recognized this abnormal karyo-
type was as a possible reason of 
spontaneous abortion.5 This in-
version could cause some silent or 
mild problem in someone, which 
could cause severe problem in his/
her children or grandchildren. So 
the evaluation of this chromosomal 
abnormality is important in infer-
tile couples.

Seminal vesicle malformations 
are relatively rare and poorly 
known, causing male infertility in 
2% of cases. They may be catego-
rized into abnormalities of num-
ber (agenesis, fusion, duplication), 
maturation (hypoplasia), position 
(ectopia), or structure (divertic-
ulum, cyst, communication with 
the ureter).8 In our patient, both 
the kidney and the reproductive 
tract abnormalities were found. 
In patients with congenital bilat-
eral absence of the vas deferens, 
bilateral seminal vesicle agenesis 
was found in 23% to 43% of cas-
es and unilateral seminal vesicle 
agenesis in 27% to 50% of cases. 
Also, patients with congenital uni-
lateral absence of the vas deferens 
presented with ipsilateral seminal 
vesicle agenesis in 71% to 90% of 
cases and contralateral seminal 
vesicle agenesis in 20% of cases.9 
However, although our patient 
had bilateral seminal vesicle agen-
esis, bilateral vas deferens were 
palpable. Bilateral or unilateral 
agenesis of the seminal vesicle or 
the vas deferens is often associat-
ed with a variable form of cystic 
fibrosis. There are no CFTR gene 
mutations in our patient. The clin-
ical manifestations are caused by 
CFTR gene mutations.10 There-
fore, it is reasonable to make a 
complete molecular analysis of 
the CFTR gene in cases of sem-
inal vesicle or vas deferens birth 
defects.

In the literature review, no data 
could be found regarding the as-
sociation and relationship between 
inv(9) and bilateral seminal vesi-
cle agenesis in an infertile man. In 
conclusion, this is a rare case has a 
karyotype of 46 XY inv(9) (p11;q13) 
with bilateral seminal vesicle and 
unilateral renal agenesis without 
cystic fibrosis mutation. STOP
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Case Description
A 65-year-old woman presented 

to the hospital with a mass in the 
right flank area during a routine 
physical examination. The patient 
claimed not to have a fever, hyper-
tension, diabetes, or any other hor-
mone disorders. Laboratory inves-
tigations showed that noradrenaline 
and vanillylmandelic acid in the 
urine were slightly elevated, and the 
levels of peripheral CD3+ T cells and 
CD4+ T cells were reduced while 
the number of natural killer cells was 
increased. Abdominal CT was per-
formed, and it revealed a 4.6 × 2.9 
cm solid right retroperitoneal mass 
with a well-defined boundary which 
moderately and heterogeneously 
enhanced after contrast-enhanced 
scanning (Fig. 1). Subsequently, 
laparoscopic retroperitoneal tumor 
resection was carried out and the 
surgical sample was stained with 
hematoxylin and eosin. Surprising-
ly, it was a large lymph node with 
loss of normal structure not a prima-
ry tumor of the adrenal gland (Fig. 
2). Combined with the expression 
profiles of CD5-positive, Bcl-2-pos-
itive, CD20-negative, CD3-nega-
tive, CD21-negative, Bcl-6-negative, 
CD23-negative, CD38-negative, 
and Cyclin D1-negative immuno-
histochemistry methods, it coincid-
ed with the clinicopathological fea-
tures of the Castleman disease. No 
abnormalities were found during the 
follow-up.

Discussion
Castleman disease was first re-

ported by Castleman in 1954, who 
described a mass of the mediastinum 
whose histopathology showed obvi-
ous hyperplasia of lymphatic follicles 
and capillaries. Virus infection, ab-
normal immune regulation, and in-
flammatory factors are thought to be 
related to its development, although 
the etiology and pathogenesis are 
still uncertain.1,2 Nishimoto et al 
found that interleukin 6 (IL-6) plays 
an important role in the occurrence 
and development of Castleman dis-
ease and is often at high levels in the 
serum of patients.3 In our case, the 
patient also had abnormal immune 
function, which was characterized 
by low cellular immune response 
and inversion of the CD4+/CD8+ ra-
tio, but the level of IL-6 was normal. 
At present, there are no unified cri-
teria for the diagnosis of Castleman 
disease, which mainly depends on 

pathological diagnosis. Theoretical-
ly, Castleman disease could occur 
in any lymphatic tissue of the body 
with the presentation of lymph node 
enlargement. The localized type 
and multicentric type are the 2 most 
common types of Castleman disease 
despite the high heterogeneity of 
clinical manifestations. The retro-
peritoneal Castleman disease we re-
port herein belongs to localized Cas-
tleman disease, and usually has the 
potential for surgical cure. However, 
multicentric Castleman disease of-
ten requires systemic therapy, which 
implies  a search for lymphadenopa-
thy elsewhere in patients having sin-
gle lymph node enlargement in the 
chest and abdomen.

In recent years, researchers have 
been seeking insights on the patho-
genesis of Castleman disease. Good-
man et al reported 4 novel somatic 

mutations that may be involved 
in the neoplastic process of Cas-
tleman disease using next-genera-
tion sequencing.4 Wing et al found 
that the upregulated expression of 
IL-6 and VEGF is more likely to 
occur in patients with multicentric 
Castleman disease.5 GSK3β- and 
CCR6-positive megakaryocytes of 
the bone marrow may be potential 
factors that activate multiple patho-
logical processes of multicentric 
Castleman disease.6 Nevertheless, 
current studies are only based on 
a small number of cases, and we 
still lack a deep understanding of 
Castleman disease. Only by estab-
lishing a worldwide sample bank 
of Castleman disease as well as in-
tegrating traditional methods and 
modern new technology platforms 
can we truly explore the essence of 
Castleman disease. STOP
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Figure 1. Contrast-enhanced computed tomography of the lesion.

Figure 2. Lesion with hematoxylin and eosin staining.

“ At present, 
there are no 
unified criteria 
for the diagnosis 
of Castleman 
disease, which 
mainly depends 
on pathological 
diagnosis.”
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Introduction
The past 20 years have shown 

an explosion in innovative surgical 
tools and technology for use by urol-
ogists. New surgical instruments, 
enhanced lasers, the evolution of 
robotic surgery, image guidance, 
biopsy equipment, access sheaths, 
and stents have allowed urological 
surgeons unprecedented ability to 
treat disease and cure illness.

However, a little discussed cave-
at to this evolving surgical practice 
is the generation of large amounts 
of surgical waste and disposable 
by-products.

After a long surgical case, once 
the patient has been taken to the 
post-anesthesia care unit, stop and 
take a moment to look around the 
room. No doubt, surgical staff are 
working to clean and turn over the 
operating room (OR) for the next 
case. Looking at the waste that 
is hauled out is probably the last 
thing on a surgeon’s mind.

Take a second to appreciate 
the volume of surgical waste each 
case generates. It’s clear from the 
numerous large bags that an enor-
mous amount of waste is generat-
ed in each room every day. Now, 
multiply times the number of ORs 
in your hospital and again by the 
number of days each year they run. 
Now do this exercise in each hos-
pital in the United States and you 
start to see the tip of the iceberg!

As a society, we are increas-
ingly becoming attuned to how 
much energy we use, where our 
energy comes from, and the envi-
ronmental impact of our econom-
ic activity from food packaging to 
Amazon boxes to electric vs gas 
powered vehicles. But while the 
day-to-day environmental impact 
of our daily lives is at the fore-
front of discussion, it is less so for 

our workplace at the clinic or hos-
pital. Why is that?

Environmental 
Considerations

Health care facilities are a 
leading contributor to waste in 
the United States. A 2011 review 
suggested that hospitals, clinics, 
and health facilities are the sec-
ond leading contributor of waste 
in the U.S., with operating and la-
bor/delivery waste accounting for 
70% of that waste stream alone.1,2 
U.S. hospitals create up to 5.9 
million tons of waste annually ac-
cording to Practice GreenHealth, 
a sustainability analytics nonprofit  
organization.

While innovations in surgical in-
struments have no doubt improved 
surgical care and patient outcomes, 
where do we as urological surgeons 
fit into the role of waste manage-
ment? Do we hold any responsibil-
ity for the garbage that is generated 
for the sake of a patient? Does it 
matter how much waste is generat-
ed as long as the patient outcomes 
are good? Can environmental con-
siderations coexist at the intersec-
tion of value-based care and pa-
tient outcomes?

Defining the Scope of 
the Problem

Unfortunately, there is a critical 
lack of information on how much 
surgical waste is generated both at 
the OR and institutional level. A 
literature review of surgical waste, 
environmental sustainability, and 
OR recycling yields several review 
articles and observational stud-
ies documenting waste generated 
in 1 OR day. One article from an 
orthopedic group documented the 
total waste generated after 1 knee 
arthroplasty case to be 29.3 lbs on 
average.3 Of this, 19.2% was bio-
hazard waste, 12.1% was blue ster-
ile wrap, and 2.2% was recyclable 
waste. Based on the above average 
numbers, the authors estimated ap-
proximately 899,241 lbs of landfill 

waste were generated for all total 
knee arthroplasties performed in 
Canada for 2008-2009 alone.

Unpublished data from 2 institu-
tions draw a similar conclusion for 
urological waste. A robot-assisted 
laparoscopic prostatectomy generat-
ed 2 lbs of recycled trash, 9.5 lbs of 
regular trash, and 2 lbs of biohazard 
waste for an average total of 13.5 lbs 
per case. A cystoscopy and simple 
bladder biopsy generated 0.6 lbs of 
recycled waste, 4.6 lbs of regular 
trash (excluding any fluids), and 0.4 
lbs of biohazard waste for an aver-
age of 5.6 lbs per case (see Figure).

Incredibly, published litera-
ture on urological-specific surgical 
waste does not currently exist.

What Can We Do?
As always, common sense pre-

vails. Change surgical preference 
cards to ensure accuracy and min-
imize waste. Sutures, instruments, 
and single-use disposables can often 
be held in the room and opened as 
needed instead of opened automat-
ically for each case. Chasseigne et 
al concluded that up to 20% of total 
cost allocated to surgical supplies 
is often wasted with instruments or 
supplies opened, unused and then 
discarded due to “anticipation of 
surgeon needs.”4

While single-use cystoscopes 
continue to see increased use and 
growth given ease of use and cost 

considerations, there is ongoing 
debate about the economics and 
environmental impacts of this new 
technology. Boucheron et al suggest 
decreased wastewater, dry waste, 
and overall environmental energy 
consumption in favor of disposable 
cystoscopes.5 Another option may 
be a hybrid solution where reus-
able cystoscopes are used with dis-
posable sheaths.

Medical waste, once generated, 
ideally should be segregated into 
general waste (unsoiled and paper 
products), infectious/biological 
waste for incineration, and recy-
cling. A significant amount of waste 
is miscategorized with up to 90% 
of red-bag waste not meeting bio-
logical hazardous criteria. This has 
significant financial implications. 
While red-bag waste accounts for 
only 24% of medical waste, it ac-
counts for 86% of waste manage-
ment costs.2

We can also educate ourselves 
on our institution’s specific waste 
stream. In general, while reusable 
surgical instruments are sterilized 
by autoclave and chemical disin-
fection, most biomedical trash (eg, 
contaminated with bodily fluid or 
tissue) continues to be incinerated. 
Dry waste not exposed to blood or 
biological contamination is  diverted 
to landfills. Recycling of dry pack-
aged waste and plastics is likely on 

MEDICAL ETHICS

Figure. Waste generated after 1 robot-assisted laparoscopic prostatectomy case. Recyclable plastics 
and paper waste are not separated into different waste streams at our institution. Left to right: 1 bag 
of surgical tray sterile wrap, 1 bag of surgical drapes, 1 bag of surgical gowns and gloves, 2 bags of 
instrument paper/plastic packaging, and 1 dark-blue bag of biomedical waste.

Arrow-right Continued on page 30
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an institutional basis alone.
For this reason, a hospital-wide 

recycling program is an ideal way 
to address the significant plastic 
waste stream generated from sur-
gical procedures. Essentially all 
surgical instruments and dispos-
ables come prepackaged in paper 
or plastic products. These plastics 
can be easily diverted to recycling 
steams if they remain uncontami-
nated or could be decontaminated. 
Tieszen et al determined that gross 
surgical waste reductions of up to 
73% could be obtained by estab-
lishing plastic and paper recycling 
programs within an institution.6

Conclusions
There will not be a one-size-

fits-all answer or approach to 
deal with the problem of surgical 
waste. In the end, sterility and 
patient safety remain paramount 
concerns for both the operating 
surgeon and patient. However, 
significant gains can be realized 
by addressing the waste knowl-
edge gap, educating surgeons and 
staff on waste streams and garbage 
generated per case, and making 
common sense improvements to 
reduce this growing concern.

Larger improvements can be 

realized from a systems-wide, ad-
ministrative, and manufacturing 
basis with physicians advocating 
for change at the department and 
hospital-wide levels.

We owe it to our patients and 
our society to provide the best 
quality care in a safe and nurtur-
ing environment. We also owe 
it to society to do our part to re-
duce medical waste, and to look 
to ways to improve our environ-
ment by refocusing attention on 
reducing medical waste and look-
ing for ways to reduce our carbon 
footprint and shrink our growing 
landfill. STOP
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Study Need and 
Importance

The da Vinci SP® single-port sys-
tem, differently from prior platforms, 
utilizes a single 2.5 cm incision ac-

commodating 1 flexible camera and 
3 articulated robotic arms. Potential 
advantages of this platform include 
shorter hospitalization, improved 
cosmesis, and reduced postopera-
tive pain. This project investigates 
the impact of the novel SP system 
on cosmetic and psychometric pa-
tient assessment.

What We Found
Using the Patient Scar Assess-

ment Questionnaire (a validated 
patient-reported outcomes measure 
for surgical scar), we contacted pa-
tients to assess 4 domains—Appear-
ance, Consciousness, Satisfaction 
With Appearance, and Satisfaction 
With Symptoms—regarding their 
surgical scars. Compared to 78 da 
Vinci Xi® procedure recipients 
(mean 15.28), 104 SP procedure 
recipients (mean 13.84) reported 
significantly better cosmetic scar 
appearance (P = .007). Similarly, 
the SP cohort (mean  8.80) com-
pared to the Xi group (mean 9.87) 
demonstrated significantly better 
consciousness of their surgical scar 
(P = .045) and higher satisfaction 
with the cosmetic appearance of 

their surgical scar (P = .022), with 
the SP group (mean 11.35) attain-
ing better scores than the Xi group 
(mean 12.54; see Figure). No signif-
icant difference was found for “Sat-
isfaction With Symptoms” (P = .88).

Limitations
First, our study was conducted 

over the phone, and researchers 
were not blinded to surgery type, 
potentially driving observer bias. 
Insignificant findings in the Satis-
faction With Symptoms domain do 
decrease the likelihood that our re-
sults were affected by observer bias, 
as this would be expected to affect 
all domains. Second, telephone-ad-
ministered interviews may be seen 
as a limitation; however, it has been 
shown that there is little difference 
between the telephone and face-to-
face modes of interview.

Interpretation for Patient 
Care

Our study demonstrates pa-
tients’ favorable reception of SP 
versus Xi surgery in terms of aes-
thetic outcomes. An ongoing study 

is investigating the relationship 
between cosmetic satisfaction and 
length of stay, postoperative pain, 
and narcotic use. STOP

UPJ INSIGHT

Figure. Boxplot graph showing distribution 
of the Patient Scar Assessment Questionnaire 
(PSAQ): scores, time passed from surgery to 
survey completion, and length of hospital stay 
among multi-port (MP) and single-port (SP) pro-
cedure types. Asterisk indicates P < .05; double 
asterisk, P < .01; ns, not statistically significant.

IT’S NOT EASY BEING GREEN
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208(5):1106-1115

Study Need and 
Importance

Increased attention to social de-
terminants of health has helped to 
identify impacts on chronic med-
ical conditions, although associa-
tions with noncancerous genitouri-
nary conditions have been largely 
overlooked. A few prior studies 
have reported that lower socio-
economic status is associated with 
urge incontinence and that certain 
unmet social needs are associated 

with overactive bladder (OAB) in 
urban-dwelling women. The ob-
jective of this study was to expand 
on these prior findings and identify 
associations between OAB and a 
broad range of unmet social needs 
in a large, community-based sam-
ple of U.S. adult men and women, 
including those from a range of liv-
ing communities and social back-
grounds.

What We Found
We recruited 3,617 participants, of 

whom 40% had OAB. Those with 
OAB were significantly more like-
ly to report unmet social needs, in-
cluding housing instability and safe-
ty, food insecurity, concerns about 
transportation and social supports to 
attend medical appointments, health 
care cost, child/elder care, legal help, 
and worry about access to home toi-
lets and working home plumbing. 
The Figure depicts the results of mul-
tivariable logistic regression as ad-
justed odds ratios for the associations 
between individual unmet needs and 
OAB. All social needs remained as-
sociated with OAB except for need-
ing child/elder care.

Limitations
Participants were recruited via 

email advertisement to complete 

electronically administered ques-
tionnaires, and thus the study is 
subject to inherent limitations 
associated with design, includ-
ing selection bias, recall bias, 
and uncertain causality, as the 
cross-sectional design prohibits 
causal inference. Likely there is a 
bidirectional relationship between 
urinary symptoms and conditions 
and unmet social needs. The re-
sults may not be generalizable to 
the U.S. population.

Interpretation for 
Patient Care

Our study reinforces the impor-
tance of understanding the impact 
of social determinants of health on 
health outcomes and the effects 
that unmet social needs may have 
on urinary conditions and bladder 
health. Addressing these factors 
will help providers improve care 
for OAB patients. STOP

JU INSIGHT

Figure. Adjusted odds ratios (95% confidence interval) for association between individual unmet 
social needs and overactive bladder. Models are adjusted for age, body mass index, gender, race/
ethnicity, living community, education level, employment status, type of insurance, smoking status, 
and history of certain pelvic surgeries.

Have You Read?
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Garg H, Psutka SP, Hakimi AA, 
et al. A decade of robotic-assist-
ed radical nephrectomy with in-
ferior vena cava thrombectomy: 
a systematic review and me-
ta-analysis of perioperative out-
comes. J Urol. 2022;208(3):542-
560.

Special thanks to Drs Grace Chen and 
Simone Crivellaro at the University of 

Illinois at Chicago.

Before any surgical approach 
can be accepted into common prac-
tice, feasibility and safety must first 
be demonstrated. This is especially 
important for a case as technically 
complex as the radical nephrecto-
my with inferior vena cava throm-
bectomy, which is traditionally per-
formed through an open approach 
mostly due to alleged superior vas-
cular control. These authors sought 
to demonstrate the safety of the 

robotic approach to this procedure 
by reviewing literature published 
in the past decade.

They included 28 studies on the 
robotic radical nephrectomy and 
inferior vena cava thrombectomy 
and stratified them into single-arm 
case series or comparative studies 
between the open and robotic ap-
proaches. Only 1 study reported 
on predictors of perioperative out-
comes, identifying a higher level of 
thrombus (III-IV), greater length 
of thrombus, and being early in the 

surgical learning curve as indepen-
dent predictors of intraoperative 
and early postoperative complica-
tions. Compared to open, the ro-
botic approach was associated with 
lower blood loss, shorter length of 
stay, and lower complication rates 
while having similar outcomes with 
regards to postoperative mortality 
and progression-free survival. Pa-
tients who underwent the robot-
ic approach were noted to have 
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NOVEMBER 2022   AUANEWS32

higher rates of preoperative an-
gioembolization, which enhanced 
robotic efficiency. These results 
are very encouraging and beg for a 
well-designed prospective trial.

Harper JD, Lingeman JE, Sweet 
RM, et al. Fragmentation of 
stones by burst wave lithotrip-
sy in the first 19 humans. J Urol. 
2022;207(5):1067-1076.

Special thanks to Drs Graham Hale 
and Omer Acar at the University of Il-
linois at Chicago.

A technology originally devel-
oped to address kidney stones in 
NASA astronauts is making big 
waves closer to home. Physicians 
and researchers from the Univer-
sity of Washington partnered with 
Indiana University to bring us 
results from the first human feasi-
bility case series using burst wave 
lithotripsy to fragment kidney and 
ureteral stones. Using an extracor-
poreal handheld transducer, this 
ultrasound system can visualize 
stones and then deliver short, fo-

cused ultrasound bursts to either 
fragment or reposition stones to 
encourage spontaneous passage.

This study reported the effica-
cy and safety of a 10-minute burst 
wave lithotripsy treatment cycle 
in 19 patients and 23 stones un-
der direct ureteroscopic vision. 
Ninety-one percent of the stones 
were fragmented, and 39% of the 
stones were completely treated 
with all fragments less than 2 mm. 
Impressively, a median of 90% of 
stone volume ended in fragments 
less than 2 mm. The ureteroscopic 
videos were reviewed by a blinded 
expert to assess safety, reporting no 
intraoperative injuries beyond mild 
petechial hemorrhage or erythema. 
During follow-up, there were no re-
ported adverse events. To sum up, 
burst wave lithotripsy demonstrat-
ed its ability to fragment stones of a 
variety of sizes, locations, and den-
sities with no significant tissue inju-
ry including 10 patients with calci-
um oxalate monohydrate stones.

Urologists are familiar with the 
increasing prevalence and large 
associated costs of treating kidney 

stones. The prospect of treating 
stones safely with a noninvasive, 
office-based platform without gen-
eral anesthesia or ionizing radia-
tion is extremely compelling.

Leathersich S, Hart RJ. Immune 
infertility in men. Fertil Steril. 
2022;117(6):1121-1131.

Special thanks to Dr Ashraf Selim at 
the University of Illinois at Chicago.

The first report of sperm-agglu-
tinating antibodies, also known as 
anti-sperm antibodies, was in 1954. 
These antibodies were correlated 
with infertility in the 1970s. Despite 
extensive research in the ensuing 
decades, their clinical utility, indi-
cations, methods of testing, and the 
management of immune infertility 
remain controversial. As an example 
of this controversy, in its latest lab-
oratory manual for the examination 
and processing of human semen, the 
World Health Organization states 
that “the mere presence of sperm an-
tibodies is insufficient for the diagno-
sis of sperm autoimmunity.”

Anti-sperm antibodies are found 
in serum, semen, and secretions of 
the female genital tract. Their pres-
ence in the male is expected to be a 
result of a breach of the testis-blood 
barrier. Based on this idea, condi-
tions such as testicular surgery, trau-
ma, infection, varicoceles, inguinal 
hernia repairs, and cryptorchidism 
were thought to contribute to the 
pathogenesis of immune infertility. 
None of these factors was proven 
to cause anti-sperm antibodies with 
a substantial degree of confidence.

Because sperm with anti-sperm 
antibodies were observed to have 
poor cervical mucous penetration 
and migration, intrauterine insem-
ination yielded higher birth rates, 
as were in vitro fertilization with 
intracytoplasmic sperm injection. 
This was the main outcome from 
the wide literature search per-
formed by these authors, that as-
sisted reproductive technology and 
medically assisted reproduction are 
currently the primary treatment for 
immune infertility associated with 
clinically significant anti-sperm 
antibodies. STOP

HAVE YOU READ?
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Fostering a Community in a Virtual Interview World
Christopher Corbett, MD
University of Minnesota, Minneapolis

As we progress through the 
third season of virtual interviews, 
a process that originally felt awk-
ward, clunky, and challenging has 
become routine, streamlined, and 
even convenient. Although in-per-
son sub-internships have returned, 
once again affording applicants 
the opportunity to learn first-hand 
about residency programs, virtual 
interviews are seemingly here to 
stay. Throughout the transition to 
virtual interviews during the last 3 
years of the pandemic, the Society 
of Academic Urologists provided 
oversight and guidance as they im-
plemented simultaneous interview 
offers, flush day, and preference 
signaling to streamline this ongoing 
transition.

In the last 2 interview seasons, 
there was not a single unmatched 
vacancy at any program.1,2 Appli-
cants saved thousands of dollars as 

their concerns shifted from missing 
flights and navigating a foreign hos-
pital system to having stable Inter-
net connections, ideal lighting, and 
a working microphone.3 Despite 
the benefits and successes of virtual 
interviews, some aspects of in-per-
son interviews are not translatable 
to a virtual format. For example, 
while applicants have dedicated 
time to meet with current residents 
and faculty, they have little or no 
time to interact with one another, 
opportunities that were previously 
afforded by pre-interview dinners 
and meet-ups.

Personality fit is often one of 
the most common factors used in 
selecting a medical specialty, in-
cluding urology.4 Urologists in all 
stages of their career looked for-
ward to reuniting with friends and 
colleagues as the AUA meeting re-

turned to in-person this past spring. 
Developing strong peer relation-
ships is vital, as our colleagues are 
frequently the ones we seek out for 
advice, celebrate successes with, 
and lean on when we encounter 
challenges and setbacks. Yet, the 
virtual interview world provides 
few opportunities to meet future 
peers and mentors.

Fortunately, numerous virtual 

FROM THE RESIDENTS & FELLOWS COMMITTEE

“ Although in-person 
sub-internships 
have returned, once 
again affording 
applicants the 
opportunity to 
learn first-hand 
about residency 
programs, virtual 
interviews are 
seemingly here to 
stay.”

“ In the last 2 
interview seasons, 
there was not a 
single unmatched 
vacancy at any 
program.”
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mentorship experiences for med-
ical students and applicants were 
born out of the pandemic. UroSt-
ream was created early on, and 
offered mentor-mentee pairing 
and educational experiences such 
as developing Tweetorials. Recog-
nizing the effect virtual interviews 
could disproportionately have on 
minority and underrepresented 
applicants, several other organiza-

tions developed further opportuni-
ties for mentorship and guidance. 
These include the R. Frank Jones 
Urological Society from Urology 
Unbound, along with the URe-
TER Mentorship program from 
the University of California, San 
Francisco, Urologists for Equity, 
and LatinX in Urology. The Soci-
ety of Women in Urology offered 
personal statement reviews to ap-
plicants as well. Unfortunately, 
many of these opportunities are 
advertised primarily through social 
media, which limits their audience, 
although medical students are in-
creasingly using Twitter especially 
to pursue these opportunities.5,6

As visiting sub-internships be-
come the norm again, and section 
meetings and the AUA meet in per-
son, applicants will once again have 
opportunities to meet and connect 
in person. I think fondly back to 

my own experiences as a sub- 
intern and on the interview trail; I 
appreciated the sense of camarade-
rie those experiences fostered and 
the lifelong friends and colleagues 
that resulted. To the current appli-
cants: reach out and check in on 
your co-sub-interns and fellow ap-
plicants, meet up for lunch at future 
section meetings or the AUA, and 
find ways to stay connected during 
the interview season and residency.

There remain few opportuni-
ties for applicants in the same year 
to connect and meet one another 
along and outside of the interview 
trail. Just because we are all getting 
accustomed to virtual interviews 
doesn’t mean we aren’t all Zoomed 
out. These virtual acquaintances 
will be your friends and colleagues 
for years to come. As virtual in-
terviews may stick around for the 
foreseeable future, given their suc-

cess and practicality, we must cre-
ate opportunities and encourage 
future applicants to develop these 
relationships and maintain this 
connectedness. STOP

1. American Urological Association. 2021 Urology 
Residency Match Statistics. Accessed August 30, 
2022. https://www.auanet.org/documents/edu-
cation/specialty-match/2021-Urology-Residen-
cy-Match-Statistics.pdf. 

2. American Urological Association. Match Sta-
tistics: 2022 Urology Residency Match. Accessed 
August 30, 2022. https://www.auanet.org/doc-
uments/education/specialty-match/2022-Urolo-
gy-Residency-Match-Statistics.pdf.

3. Gallo K, Becker R, Borin J, Loeb S, Patel S. Vir-
tual residency interviews reduce cost and carbon 
emissions. J Urol. 2021;206(6):1353-1355. 

4. Kutikov A, Bonslaver J, Casey JT, et al. The gate-
keeper disparity–why do some medical schools 
send more medical students into urology? J Urol. 
2011;185(2):647-652. 

5. Ho P, Margolin E, Sebesta E, Small A, Badala-
to GM. #AUAMatch: the impact of COVID-19 
on social media use in the Urology Residency 
Match. Urology. 2021;154:50-56.

6. Friedman BJ, Chen I, Asantey K, et al. Twitter 
engagement of medical students applying to 
urology residency during COVID-19: a mixed 
methods study. Urology. 2022;165:120-127.

FOSTERING A COMMUNITY IN A VIRTUAL INTERVIEW WORLD
Arrow-right Continued from page 32

“ Fortunately, 
numerous virtual 
mentorship 
experiences for 
medical students 
and applicants 
were born out of 
the pandemic.”
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The Evolution of the Field of Urology: Where It Has 
Been and Where It Is Going
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Introduction
A critical inspection of every 

field of medicine, particularly inter-
ventional subspecialties, shows an 
intricate transformation of breadth 
and skill throughout its history. For 
example, cardiology, which once 
only encompassed the medical 
aspect of cardiovascular disease, 
now provides a multitude of inter-
ventional procedures, from cardiac 
catheterizations to balloon angio-
plasties and coronary stent place-
ments. The field of interventional 
cardiology owes its existence to 
interventional vascular radiologists 
such as Dr Charles Dotter, who 
pioneered the now widely accept-
ed method for angiography and 
transluminal angioplasty.1 Like-
wise, interventional neurology was 
born from neurosurgeons applying 
techniques developed by radiolo-
gists to their areas of expertise. Dr 
Charles Strothers, a dual-trained 
neurologist and interventional neu-
roradiologist, pioneered the field 
and paved the way for neurologists 
to provide interventional care for 
their patients.2 If it were not for 
such physicians’ open-mindedness, 
the field of medicine would look 
vastly different than it does today. 
Similarly, the field of urology has 
evolved to its current state through 
the progressive prodding of its 
leaders and the influence of tech-
nological advancements adapted 
from other surgical specialties. For 
this reason, we make the case that 
the future of urology depends on 
our adaptation and acceptance of 
modern and potentially unfamiliar 
treatment methodologies.

Patient Case Presentation
Urology (the patient) is a centu-

ries-old surgical subspecialty with 

a rich past medical history of inno-
vation and ingenuity. What began 
as blindly sounding the urethra 
and bladder to evaluate for stones 
in 1878 metamorphosized into the 
primitive version of a cystoscope, 
allowing for real-time visualiza-
tion.3 A few years later, Dr John 
Macintyre published his experi-
ence using x-rays to confirm the 
presence of renal stones prior to 
operating, becoming one of the 
first surgeons to use radiologic 
technology to aid in diagnosing 
and treating a urological disease.4 
Within the next 100 years, the first 
semirigid ureteroscope was devel-
oped using a 9Fr fiber-optic scope 
introduced into the ureter via a 
26Fr endoscope sheath.5 These 
once-revolutionary ideas have 
formed the basis of endourology, 
with intraoperative fluoroscopy al-
lowing the direct assessment of the 
stone’s location.

Urology’s family history is no-
table for its close association with 
general surgery. The early 1980s 
saw the application of laparosco-
py to abdominal interventions by 
general surgeons, with laparoscopic 
cholecystectomies gaining popular-
ity within the general surgery com-
munity.6 Soon a group of urologists 
in St Louis, Missouri, brought this 
technology to their surgical domain 
and performed the first laparoscop-
ic nephrectomy, paving the way for 
laparoscopy and robotic interven-
tions to be applied to all facets of 
the field.7

Today, Urology presents for 
evaluation of innovative stagna-
tion. It states that there has been a 
lack of ingenious growth within the 
field for the past few years, and it is 
looking to find the next significant 
advancement in the field. Upon re-
view of its clinical history, you see 
that at its core, Urology has always 
been a collaborative specialty, 
leaning on technology from radiol-
ogists and utilizing techniques and 
instruments developed by general 
surgeons to better care for patients. 
In the past, collaboration has led 
to some of the most significant ad-

vancements in the field’s history. 
As such, collaboration is the ave-

nue upon which Urology’s future 
must traverse.

Considering this, you rec-
ommend that Urology evaluate 
and embrace new, potentially 
field-transforming treatment mo-
dalities. These include advances 
in genomics, imaging, surgical 
navigation, and interventional ra-
diology, all of which improve the 
quality of life for our urological 
patients and pave the way for our 
next evolution in patient care. Uti-
lizing intraoperative cone-beam 
CT with 3D navigation to identi-
fy and navigate towards residual 
stone fragments prior to complet-
ing a ureteroscopy will improve 
our post-treatment stone-free rates. 
The incorporation of magnetic res-
onance/ultrasound fusion–guided 
prostate biopsies, focal therapy for 
prostate cancer, and interventional 
procedures for novel drug delivery 

RADIOLOGY CORNER

Figure. Original work created with DALL·E, an AI (artificial intelligence) system developed by OpenAI 
that can create original, realistic images and art from a short text description: “Evolution of a Urolog-
ic Surgeon.”

“ Upon review of 
its clinical history, 
you see that at 
its core, Urology 
has always been 
a collaborative 
specialty, leaning 
on technology 
from radiologists 
and utilizing 
techniques and 
instruments 
developed by 
general surgeons 
to better care for 
patients.”
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and the treatment of outlet ob-
struction, such as prostate artery 
embolizations, have the potential 
to revolutionize and improve the 
care we offer our patients.

These treatment methods per-
fectly illustrate the collaborative 
experience that urologists have 
demonstrated for over a centu-
ry. Focal therapy uses the lessons 
learned from magnetic resonance/
ultrasound fusion–guided prostate 
biopsies, now taking the next log-
ical step for precise localization 
and treatment of the diseased area. 
Building upon this, focal therapy 
encompasses multiple ablative en-
ergy modalities, including cryoab-
lation, nanoparticle thermal ab-
lation, and high-intensity focused 
ultrasound. On the other hand, you 
have prostate artery embolization, 
which applies techniques perfect-
ed by interventional radiologists to 
allow particles, coils, or liquid em-
bolics to diminish blood flow to the 
gland, thus causing ischemic necro-

sis and shrinkage. These care path-
ways provide ways for field growth, 
continued collaboration, and the 
application of emerging imaging 
modalities.

Discussion
As one can see, the field of urol-

ogy has a rich history of innova-
tion and passion for groundbreak-
ing research. As a progressive and 
advanced specialty, Urology has 
also pushed the limit in science 
and research, breaking down si-
los, and calling for a more col-
laborative approach to care. As a 
field, we are only as good as our 
professional partnerships allow. 
Without close relationships with 
our colleagues in radiology, gen-
eral surgery, internal medicine, 
etc, we will never achieve our full 
potential. As a field, we should 
embrace these new techniques 
and approaches with an open and 
analytical mind. We must inspire 

future generations to push past the 
status quo and the current stan-
dard of care for the benefit of our 
patients. Socrates once said, “the 
secret of change is to focus all of 
your energy, not on fighting the 
old, but building on the new.” We 
must lean into the evolutionary 

cycle of our specialty, for if we do 
not, we will cease to attract revo-
lutionary minds and extraordinary 
talent to this discipline. Without a 
deliberate commitment to innova-
tion from the leaders of our field, 
Urology will be doomed to be the 
surgical specialty left behind. STOP
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The artificial urinary sphincter 
(AUS) is currently the gold standard 
treatment for severe stress urinary 
incontinence in men. It is also a 
treatment option for women in Eu-
rope, especially in case of subure-
thral sling failure.1 The most widely 
implanted AUS in Europe and the 
United States is the AMS800. This 
device is a passive hydraulic device 
and the urethral occlusion pressure 
is transmitted by the pressure regu-
lating balloon (PRB). PRB pressure 
is a fixed (usually 61-70 cm H2O as 
a consensus-validated value2) and 
cannot be adjusted after implan-
tation. The clinical efficacy of the 
device has been widely proved in 

both men3,4 and women,5,6 although 
with a significant rate of revision 
and explantation.

UroMems is developing a new 
AUS named UroActive. It is an ac-
tive implantable electronic device 
consisting of an occlusive cuff (OC) 
connected to an active unit named 
the “control unit” (CU). As with the 
AMS800, the OC is placed around 
the bulbar urethra in men and 
around the bladder neck in women.  
In contrast, the CU is placed in the 
abdomen, above the rectus apo-
neurosis, so no intra-abdominal 
surgery is required (Figure 1). The 
CU contains a pump controlled by 
an embedded electronic board that 
can communicate wirelessly with 
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“ As a field, we are 
only as good as 
our professional 
partnerships allow. 
Without close 
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our colleagues in 
radiology, general 
surgery, internal 
medicine, etc, we 
will never achieve 
our full potential.”

THE EVOLUTION OF THE FIELD OF UROLOGY
Arrow-right Continued from page 34

“ Each subject, 3 
male and 3 female, 
was implanted 
with an AMS800 
OC that was 
positioned around 
the bulbar urethra 
by perineal 
approach in males, 
and around the 
bladder neck 
by suprapubic 
laparotomy in 
females”
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an external programmer and a pa-
tient remote control. It is therefore 
possible for the physician to set de-
vice parameters remotely with the 
external programmer, including to 
apply occlusive pressure, even after 
implantation and for the patient to 
void using the patient remote con-
trol. Features such as lowering the 
pressure when lying down and au-
tomatic deactivation after a certain 
time of nonopening of the sphinc-
ter will be implemented to increase 
the safety of the device.

The objective of this preclinical 
study, conducted from February 
to April 2019 at the surgical and 
anatomical laboratory of the Assis-
tance Publique—Hôpitaux de Paris 
(Paris, France) on 6 cadavers, was 
to assess on cadavers the urethral 
occlusion pressures covered by 
UroActive compared to those of 
the AMS800 and its PRB.

Each subject, 3 male and 3 
female, was implanted with an 
AMS800 OC that was positioned 

around the bulbar urethra by 
perineal approach in males, and 
around the bladder neck by su-
prapubic laparotomy in females. 
The OC was connected successive-
ly to the 3 different PRBs of the 
AMS800: 51-60 cm H2O, 61-70 cm 
H2O, and 71-80 cm H2O. For each 
PRB, a urethral profilometry was 
performed with a Goby urodynam-
ic station. AMS PRB was then re-
placed by the UroActive CU. After 
calibration of the device, urethral 
profilometries were performed 
with set pressures in the device 
ranging from 10 to 150 cm H2O, by 
steps of 10 cm H2O.

The primary end point used for 
the comparative study between 
AMS 800 and UroActive was max-
imum urethral closure pressure 
(MUCP), defined by the highest 
pressure measured during urethral 
profilometry. Then, especially to as-
sess the UroActive device, a study 
correlation was performed between 
CU set pressure and MUCP.

With the AMS800 PRB, the mean 
MUCP was 58 IC95%[53; 62] cm 
H2O, 66 [65; 68] cm H2O, and 76  
[70; 81] cm H2O for PRB of 51-60 
cm H2O, 61-70 cm H2O, and 66 cm 
H2O, respectively. With the UroAc-
tive CU, the mean MUCP ranged 
from 23 IC95%[16; 30] cm H2O to 120 
[108; 131] cm H2O for set pressures 
in the CU ranging from 10 cm H2O 
to 150 cm H2O, respectively. These 
results are represented in Figure 2. 
There was a significant correlation 
between the UroActive CU set pres-
sure and the MUCP (r = 0.99 for 
males and r = 0.97 for females).

This study shows that the range 
of urethral occlusion pressures that 
can be obtained with UroActive cov-
ers those obtained with the different 
PRB of the AMS800. The new Uro-
Active sphincter, which allows one 
to change device pressure settings 
remotely, opens the way to personal-
ize patient therapy by adjusting pres-
sures even once implanted. It would 
thus be possible to look for the min-

imum urethral occlusion pressure 
sufficient for the optimal efficacy in 
terms of continence after device ac-
tivation, and increase the pressure in 
case of urinary recurrence.

Significant preclinical studies 
were already performed on large 
animals and a pilot clinical trial is 
planned. STOP
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Figure 2. Maximum urethral closure pressure (MUCP). CU indicates control unit; PRB, pressure regulating balloon. 

Figure 1. Implantation.

“ The primary end 
point used for 
the comparative 
study between 
AMS 800 and 
UroActive was 
maximum urethral 
closure pressure 
(MUCP), defined 
by the highest 
pressure measured 
during urethral 
profilometry. 
Then, especially 
to assess the 
UroActive device, 
a study correlation 
was performed 
between CU set 
pressure and 
MUCP.”
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Patient satisfaction reports 
are increasingly used as qual-
ity-of-care metrics in hospital 
reimbursement structures and 
in physician compensation and 
promotion models. Therefore, it 
is important to evaluate these in-
struments for both validity and 
inherent bias. The Press Ganey 
(PG) survey is the most widely 
used patient satisfaction measure-
ment tool and the only survey ap-
proved for outpatient use by the 
National Quality Forum.1 Howev-
er, recent literature has suggested 
a bias against female physicians in 
patient satisfaction ratings across 
many subspecialties including 
general surgery, primary care, 
and gynecology.2-4 Bias against fe-
male providers is particularly con-
cerning in medical fields that are 
historically dominated by male 
providers, such as urology. Given 
the predominance of both male 
patients and physicians in urolo-
gy, we sought to study the impact 
of unmodifiable physician and pa-
tient demographics on patient-re-
ported PG survey ratings for urol-
ogists in the outpatient setting.5

We retrospectively reviewed 
4,155 PG surveys completed be-
tween February 2020 and August 
2021 for all outpatient encounters 
performed by 20 attending urolo-
gists (12 male, 8 female) across all 
subspecialties at a single academic 

tertiary care institution. Our pri-
mary outcome was patient-report-
ed “topbox” overall doctor rating 
(topbox-ODR) score of a 9 or 10 
on a scale of 1-10. The Table dis-
plays patient and physician char-
acteristics and the results of all 
analyses.

Our data raise concern that the 
PG survey tool may be biased. We 
found that female urologists had a 
significantly lower mean overall 
doctor rating (ODR) score than 
male urologists. Female urologists 
were also 58% less likely to receive 
topbox-ODRs than male urolo-
gists. Interestingly, female patients 
were 73% less likely than male 
patients to give topbox-ODRs. 
While male patients were signifi-
cantly more likely to give top-
box-ODRs to male urologists than 
they were to female urologists, 
female patients were less likely to 
give topbox-ODRs to both male 
and female urologists. While we 
cannot speculate on why female 
patients provide lower survey 
scores than their male counter-
parts, our results suggest that urol-
ogists who primarily treat female 
patients are particularly at risk of 
bias. This includes female urolo-
gists, who see a higher proportion 
of female patients,6,7 and urologi-
cal subspecialists in female pelvic 
medicine and  reconstruction or 
voiding  dysfunction.

We suspect that, in addition to 
gender-based biases, patient diag-
nosis and care expectations may 
also disproportionally skew phy-
sician scoring. Our data showed 
that oncologists were 3 times more 
likely to receive topbox-ODRs 
than urologists of any other sub-
specialty. Meanwhile, physicians 
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Table. Results of Univariate and Multivariate Analyses of the Relationship Between Patient- and 
Provider-Level Covariates and Topbox Overall Doctor Rating Score

No. OR 95% CI P value

Univariate analyses

Patient-level covariates

 Age (categorical)a 4,155 1.09 0.99-1.20 0.071

 Sexb

  Male 2,961 Reference Reference Reference

  Female 1079 0.27 0.20-0.35 <0.001

Provider-level covariates

 Sex

  Male (n = 12) 3,485 Reference Reference Reference

  Female (n = 8) 670 0.42 0.21-0.83 0.01

 Adult vs pediatrics 

  Adult (n = 18) 93 Reference Reference Reference

  Pediatrics (n = 2) 3,672 1.06 0.61-1.82 0.84

 Years in practice

  ≤10 (n = 12) 1,469 Reference Reference Reference

  >10 (n = 8) 2,686 1.22 0.64-2.35 0.54

 Specialty 

  Sex and infertility (n = 3) 271 2.11 0.68-6.65 0.20

  Oncology (n = 4) 1,137 3.37 1.35-8.40 0.009

  General adult (n = 3) 1,220 Reference Reference Reference

  Reconstructive adult (n = 3) 312 1.32 0.54-3.24 0.54

  Pediatrics (n = 2) 115 0.71 0.29-1.73 0.45

  Voiding dysfunction (n = 2) 721 0.93 0.41-2.11 0.87

  Adult stone disease (n = 3) 379 1.14 0.49-2.69 0.76

Patient/provider gender concordanceb

 Male patient–male provider 2,854 Reference Reference Reference

 Male patient–female provider 107 0.44 0.19-1.00 0.05

 Female patient–male provider 631 0.23 0.17-0.31 <0.001

 Female patient–female provider 448 0.27 0.14-0.51 <0.001

Multivariate analysesb

Patient agea 1.07 0.94-1.21 0.32

Provider specialty 1.08 0.91-1.28 0.36

Years in practice

 ≤10 (n = 12) Reference Reference Reference

 >10 (n = 8) 0.33 0.16-0.67 0.002

Patient/provider gender concordance

 Male patient–male provider Reference Reference Reference

 Male patient–female provider 0.32 0.12-0.84 0.02

 Female patient–male provider 0.24 0.17-0.32 <0.001

 Female patient–female provider 0.21 0.09-0.47 <0.001

Values in bold are statistically significant.
a Categories: 0-2 years, 3-6 years, 7-12 years, 13-18 years, 19-24 years, 25-34 years, 35-49 
years, 50-64 years, 65+ years.
b Model excluded pediatric patients (n = 115; total N = 4,040).Arrow-right Continued on page 38

“ Our data raise 
concern that the 
PG survey tool 
may be biased.”
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who had been in practice for <10 
years were more likely to receive 
better scores. One can imagine 
that patients are more likely to give 
higher PG  survey ratings to uro-
logic oncologists who inform them 
of no evidence of disease after on-
cologic surgery than they are to a 
voiding dysfunction specialist who 
counsels that the pain of interstitial 
cystitis can be managed but not 
cured. This discrepancy likely ex-
plains our finding that oncologists 
are more likely to receive higher 
scores.

Our results are the first of their 
kind in urology. We found that fe-
male, more experienced (>10 years 
in practice), and nononcologic 
urologists each had lower odds of 

achieving top PG physician ratings. 
We also found that female patients 
were less likely to give top PG rat-
ings compared to male patients, 
regardless of the sex of the urolo-
gy provider. Male urologists who 
care for male patients appear to be 
at the least risk of bias in PG phy-
sician ratings, while female urolo-
gists who care for female patients 
appear to be at the highest risk. 
While further multi-institutional 
studies are needed to confirm our 
findings, we believe that our results 
highlight the need to de-emphasize 
the impact of PG scores on physi-
cian compensation and promotion 
decisions until additional research 
is done. STOP
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Chronic inflammation may 

contribute to the development of 
several forms of human cancer, 
including prostate cancer,1 since 
histological specimens of prostate 
cancer tissue frequently exhibit 
unexplained acute and chronic in-
flammation and inflammation asso-
ciated lesions.2

The role of human papillomavi-
rus (HPV) and other sexually trans-
mitted infections in prostate cancer 
is highly controversial.3

There has been speculation about 
prostate exposition to infectious 
agents by sexual activity, which may 
increase the risk of cancer by direct 
infection with a carcinogenic organ-
ism (like the relationship between 
HPV and cervical cancer) or by ini-
tiating an inflammatory response, 
known as carcinogenic effects.

A sexually transmitted etiol-
ogy for prostate cancer was first 
proposed in the 1950s based on a 
higher prevalence observed in un-
circumcised men.5

A meta-analysis by Dennis and 
Dawson (2002) suggested a high 
risk of prostate cancer among men 
with a history of sexually transmit-
ted infections (especially syphilis), 

frequent sexual activity, and a 
greater number of sexual partners;6 
however, subsequent case-control 
and cohort studies have not con-
firmed these observations.7

In the meta-analysis conducted 
by Russo et al, conducted in 2018 
and published in 2020, 30 papers 
were identified as eligible suggest-
ing that HPV-16 infection may 
represent a risk factor for pros-
tate cancer, while no association 
for HPV-18 has been found.3 Me-
del-Flores et al evaluated the associ-
ation between prostate cancer and 
HPV infection in the Mexican pop-
ulation, studying 356 paraffin tissue 
samples of Mexican men with pros-
tatic carcinoma or benign prostat-
ic hyperplasia (BPH).8 The results 
showed that high-risk HPV was de-
tected in prostate cancer samples in 
19.6% compared to 9.6% of 18 BPH 
samples, suggesting that high-risk 
HPV could play an important role 
in the genesis of prostate cancer. 
HPV 52 and 58 were the most fre-
quent, 33% and 17%, respectively, 
genotypes detected.

Our prospective study intend-
ed to show the direct relation-

ship between HPV infection and 
prostate cancer investigating the 
presence of HPV DNA sequenc-
es into the different zones of the 
prostatic tissue, and eventually 
correlating it with benign and 
malignant tissue according to 
Gleason score.

We selected 59 consecutive out-
patients with suspicious prostate 
cancer based on digital rectal ex-
amination and/or prostate specific 
antigen values. No patient had visi-
ble lesions in the anal and perianal 
zone suspicious for HPV infection. 
Besides a standard ultrasound  
transrectal 12-core prostatic biopsy 
(6 for each lobe, taken for histo-
pathological examination), 3 addi-
tional samples (1 in the transitional 
zone and 1 in the margin of each 
lobe) were sent for molecular bi-
ology investigation for HPV DNA 
research.

The specimens were obtained 
fresh, and immediately stored at 
−20° C until the moment of total 
DNA extraction.

The QIAamp DNA Mini Kit 
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was used for DNA extraction and 
purification.

The sample was put in solution 
with 180 μl of ATL buffer, con-
taining detergents, and 20 μl of 
 proteinase K.

In the subsequent purification 
step, 200 μl of AL buffer containing 
chaotropic agents was added to the 
lysate and the solution was incubat-
ed for 10 min at 70° C.

Everything was transferred and 
absorbed on a column with silica 
base, which has the advantage of 
not binding many contaminants 
present in biological samples or in 
buffers for cell lysis.

Once the DNA is bound to the 
silica, repeated washing with etha-
nol-based solutions is carried out to 
eliminate unwanted organic com-
ponents and extraction waste.

The viral DNA research, car-
ried out using the Ampliquality 
HPV-Type Express v.3.0 (AB An-
alytica) kit, involves a first phase 
of nucleic acid amplification 
and a second phase of detection 
through a reverse hybridization 
reaction (reverse dot blot). After 
extraction of the total DNA, the 
eluates were subjected to PCR 
amplification of the L1 region of 
the HPV viral genome with bioti-
nylated primers.

The L1 region is particularly 
conserved and can detect the pres-
ence of a large number of viral gen-
otypes, both oncogenic high- and 
low-risk genotypes.4

Histological analysis con-
firmed the diagnosis of pros-
tate adenocarcinoma in 37 men 
(62.7%), atypical small acinar 
proliferation in 4 (6.8%), chron-
ic inflammation in 10 (16.9%), 
BPH in 7 (11.9%), and high-grade 
prostatic intraepithelial neoplasia 
in 1 man (1.7%; see  Table). All 
the molecular analysis for HPV 
research, performed on a total of 
177 prostate biopsy samples, did 
not show HPV-DNA regardless 
of the histological nature of the 
lesion (see Figure).

These results are different from 
those reported by other authors 
who have used samples stored in 
paraffin, unlike our analysis, made 
on fresh tissues.8

False-positive results could 
be due to contamination of 
the needle going through the 

perineum or the anus.
Utilizing fresh samples of pros-

tatic biopsy, we minimized the risk 
of contamination of the samples.

Although many studies and me-
ta-analyses report a high incidence 
of positive HPV prostate tissue 
samples, particularly in prostate 
cancer patients, our study questions 
the true incidence and prevalence 
of HPV in the prostate, especial-
ly in patients with an oncological 
pathology, as well as benign or in-
flammatory prostatic glands. New 
studies and greater case studies will 
be needed to study the real tropism 
of HPV in prostate tissue. These 
studies will thus also be able to give 
greater impetus to any vaccination 
campaign in males. STOP
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Figure. Microscopy image of the histological 
diagnosis. A, BPH. B, Inflammation. C, HGPIN. 
D, ASAP. E, Adenocarcinoma. ASAP, atypical 
small acinar proliferation; HGPIN, high-grade 
prostatic intraepithelial neoplasia; BPH, benign 
prostatic hyperplasia.

Table. Examined Population

Patients, No. 59

Cores, No. 177

Age, median (IQR), y 71 (71-74,5)

PSA, median (IQR), y 7.69 (5.77-11.55)

DRE prostate consistency, % 

  Hard wooden prostate 17

  Fibrosus 10

  Increased consistence 26

  Presence of nodule 20

  Unsuspecting prostate 27

Histological diagnosis, %  

  BPH 11

  HGPIN 2

  ASAP 7

  Chronic inflammation 17

  Adenocarcinoma 63

Abbreviations: ASAP, atypical small acinar proliferation; BPH, benign prostatic hyperplasia; DRE, 
digital rectal examination; HGPIN, high-grade prostatic intraepithelial neoplasia; PSA, prostate 
specific antigen.

ROLE OF THE HUMAN PAPILLOMA VIRUS IN THE PROSTATE CANCER ETIOLOGY
Arrow-right Continued from page 38
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SelectMDx and Multiparametric Magnetic Resonance 
Imaging Improve the Diagnostic Workup for the  
Detection of Prostate Cancer in Biopsy-naïve Men
Martina Maggi, MD
“Sapienza” Rome University, Italy

Francesco Del Giudice, MD
“Sapienza” Rome University, Italy

Gian Maria Busetto, MD
University of Foggia, Italy

The current paradigm of early 
detection of prostate cancer (PCa) 
based on the sole prostate specif-
ic antigen (PSA) testing has poor 
specificity, and it is associated with 
a substantial risk of over-diagnosis 
and over-treatment in many healthy 
men.1 In order to tailor risk stratifi-
cation and optimize PCa detection 
workup (ie, to reduce unnecessary 
prostate biopsies and diagnosis of 
indolent PCa cases), several tools 
have been introduced to overcome 
PSA limits.2-5 In this scenario, im-
provements have been reached 
with the increased use of multipara-
metric magnetic resonance imaging 
(mpMRI) as one of the main diag-
nostics for PCa and as a tool for tar-
get biopsy.1 Indeed, mpMRI has re-
cently transformed the way PCa is 
diagnosed and risk stratified, it hav-
ing proved to minimize the number 
of unnecessary biopsies in men with 
a clinical suspicious of PCa and to 
improve the detection of clinically 
significant prostate cancer (csPCa), 
so that it is currently recommended 
before performing prostate biopsy.1 
With the same intent, during the 
last decade, several urine and blood 
biomarkers have been developed.6,7 
SelectMDx is a novel biomark-
er-based risk score for assessing uri-
nary HOXC6 and DLX1 mRNA 
expression combined with tradi-
tional clinical risk factors.8

The aim of our prospective 
multi-institutional study was to 
evaluate the diagnostic accuracy of 
SelectMDx and its interplay with 
mpMRI for the prediction of PCa 
and csPCa in prostate biopsies.9 In 
our cohort, 310 consecutive biop-
sy-naïve men scheduled for prostate 
biopsy based on PSA values and/
or digital rectal examination (DRE) 

results, underwent SelectMDx and 
mpMRI prior to prostate biopsy.

According to our analysis, Select-
MDx demonstrated to be a valid 
diagnostic tool for the detection of 
PCa, yet, with regards to csPCa di-
agnosis, it showed a reliable diagnos-
tic performance, comparable to that 
of mpMRI. Specifically, SelectMDx 
score was positive in 86.5% of PCa, 
in 87.1% of csPCa, and in 26.2% of 
cases with no PCa at biopsy. Com-
pared to mpMRI, SelectMDx had 
the best performance in predicting 
PCa and csPCa after biopsy. We re-
ported that in patients before initial 
biopsy it could achieve high levels of 
sensitivity and specificity for the di-
agnosis of all PCa (AUC 0.80), while 
it seems slightly less effective in de-
tecting csPCa (AUC 0.75). On the 
contrary, mpMRI demonstrated a 
better diagnostic performance with 
respect to csPCa outcome (AUC 
0.73), than to PCa outcome (AUC 
0.70; parts A and B of Figure).

In the era of mpMRI pathway, 
to aid clinicians in decision making 

(ie, to decide whether a prostate bi-
opsy can be omitted as an effort to 
avoid/delay unnecessary biopsy), 
and to optimize PCa diagnosis (ie, 
to improve the detection of csPCa 
while minimizing the detection of 
indolent cases), combining mpMRI 
with serum biomarkers would be 
of clinical value. According to our 
data, SelectMDx showed a sig-
nificant association with mpMRI 
results in terms of Prostate Imag-
ing-Reporting and Data System 
(PI-RADS®) score, as test positivity 
significantly increased according to 
PI-RADS score (P  < .001). More-
over, the association of mpMRI 
and SelectMDx compared to the 
association of mpMRI and oth-
er clinical tools (ie, PSA and PSA 
density) had the best performance.

To further explore the potential 
interplay of SelectMDx and mp-
MRI for an improved workup for 
the detection of PCa, we simulated 
several strategies of combining and 
sequencing these 2 tools, evaluating 
their impact in terms of number of 

avoided biopsies, missed PCa and 
csPCa (see Table). According to our 
results, limiting biopsy to men with a 
mpMRI PI-RADS score 4-5 would 
have resulted in avoiding 74.8% of 
biopsies, yet missing 38.7% of csP-
Ca. Interestingly, implementing Se-
lectMDx evaluation after a mpMRI 
PI-RADS score 1-3 to prompt biop-
sy appeared to be a reliable strategy 
to avoid unnecessary biopsies, with 
a reasonable csPCa detection rate. 
Indeed, up-front mpMRI followed 
by biopsy for positive mpMRI 
cases (PI-RADS 4-5) and negative  
mpMRI cases (PI-RADS 1-3) only 
if SelectMDx was positive, would 
have resulted in avoiding 45.8% of 
biopsies, while only missing 7.7% of 
PCa and 6.5% of csPCa. SelectMDx  
could also have a potential role 
in lowering the number of mpMRI  
scans and biopsies performed, 
without increasing the risk of miss-
ing csPCa. However, according 
to our data, up-front SelectMDx, 
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Figure. SelectMDx score and multiparametric magnetic resonance imaging (mpMRI) Prostate Imaging-Reporting and Data System score performance 
evaluated as area under the curve (AUC) of the receiver operating characteristics in predicting prostate cancer (A) and clinically significant prostate cancer 
(B) histological diagnosis at biopsy. CI indicates confidence interval; SE, standard error.

Arrow-right Continued on page 41
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although associated with 82.6% of 
avoided biopsies, has led to a high 
rate of missed csPCa (45.2%).

Since PI-RADS 3 lesions at mp-
MRI are equivocal by nature and 
several possible clinical factors have 
been evaluated as predictors of pos-
itive biopsy, we further explored the 
potential value of SelectMDx as a 
decision-making tool in this partic-
ular scenario (ie, whether a prostate 
biopsy versus observation should be 
advised in PI-RADS 3 cases). In our 
clinical experience, performing a 
biopsy only in those with a positive 
SelectMDx would have resulted in 
the detection of 81.3% of PCa and 
85.7% of csPCa diagnosed within 
this category. Of note, using PSA 
density with a cutoff value of ≥0.15 
to decide on the need for biopsy did 
not show a clinical benefit for the 
detection of PCa and csPCa.

It should be noted that our results 
could be at least partially affected 
by variability in mpMRI-related 
factors (ie, inter-reader variability, 
readers experience, and technical 
performance) mainly due to the mul-
ticentric nature of our study, and that 
a cost-effectiveness analysis of Select-
MDx compared to mpMRI is need-
ed before drawing definitive con-
clusions. However, several points 
of interest have emerged from our 

clinical experience, suggesting that 
the implementation of SelectMDx 
can improve the current diagnostic 
workup for the detection of PCa. STOP
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Table. Prostate Cancer and Clinically Significant Prostate Cancer Detection Rate, Avoided Biopsies 
and Missed Prostate Cancer and Clinically Significant Prostate Cancer Among the Study Population 
According to Different Strategies

Strategy

Avoided  
biopsies 
(n=310)
No. (%)

PCa (n=104)
No. (%)

csPCa (n=62)
No. (%)

Detected Missed Detected Missed

1 166 (53.5) 90 (86.5) 14 (13.5) 54 (87.1) 8 (12.9)

2 178 (57.4) 86 (82.7) 18 (17.3) 52 (83.9) 10 (16.1)

3 232 (74.8) 54 (51.9) 50 (48.1) 38 (61.3) 24 (38.7)

4 220 (71.0) 74 (71.1) 30 (28.9) 46 (74.2) 16 (25.8)

5 256 (82.6) 48 (46.1) 116 (53.9) 34 (54.8) 28 (45.2)

6 124 (40.0) 102 (98.1) 2 (1.9) 60 (96.8) 2 (3.2)

7 142 (45.8) 96 (92.3) 8 (7.7) 58 (93.5) 6 (6.5)

Abbreviations: csPCa, clinically significant prostate cancer; PCa, prostate cancer.
Strategy 1: get a SelectMDX test alone and biopsy any positive test; strategy 2: get a mul-
tiparametric magnetic resonance imaging (mpMRI) alone and biopsy any positive mpMRI, 
considered as Prostate Imaging-Reporting and Data System (PI-RADS) score 3-5; strategy 3: 
get an mpMRI alone and biopsy any positive mpMRI, considered as PI-RADS score 4-5; strat-
egy 4: get a SelectMDx test first and if negative do not biopsy; if positive get an mpMRI and 
do a biopsy only if it is positive (considered as PI-RADS score 3-5); strategy 5: get a SelectMDx 
test first and if negative do not biopsy; if positive get an mpMRI and do a biopsy only if it is 
positive (considered as PI-RADS score 4-5); strategy 6: get an mpMRI first and if positive (con-
sidered as PI-RADS score 3-5) do a biopsy; if negative get a SelectMDx and do a biopsy only if 
it is positive; strategy 7: get an mpMRI first and if positive (considered as PI-RADS score 4-5) 
do a biopsy; if negative get a SelectMDx and do a biopsy only if it is positive.

SELECTMDX AND MULTIPARAMETRIC MRI
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Over the past decade, our view 
of human-associated microbes has 
expanded beyond that of a few spe-
cies along the gastrointestinal tract 
and towards an appreciation of the 
diverse and niche-specialized mi-
crobial communities that develop 
into complex relationships with the 
host. Not surprisingly, perturbation 
of these established relationships 
between humans and the bacteria 
within them (dysbiosis) has been 
associated with the development 
of numerous malignancies includ-
ing gastric, colorectal, and cervical 
cancer.1

Expanded culture techniques or 
culture-independent techniques, 
primarily through the use of metag-
enomics, have enabled assessment 
of the urinary microbiome, dis-
crediting the historical notion that 
the bladder is a “sterile” environ-
ment.2–6 While local microbial-driv-
en immunomodulation in the gut is 
well described,7 more recent stud-
ies have demonstrated a role of 
microbes in the bladder, including 
their ability to influence cellular ac-
tivity, contribute to pathogenesis, 
and/or predict response to treat-
ment.8 However, there are limited 
data characterizing the urine and 
gut microbiome and its potential 
relationship with treatment effica-
cy in patients with muscle-invasive 
bladder cancer.

Studies have characterized 
bacterial communities within the 
bladders of patients with non–mus-
cle-invasive bladder cancer.9 Our 

study sought to determine a unique 
consortium of bacterial species that 
were associated with response sta-
tus to neoadjuvant chemotherapy 
in muscle-invasive bladder cancer.

To accomplish this, fecal and 
urine samples were collected from 
29 patients with muscle-invasive 
bladder cancer before undergo-
ing cystectomy, in addition to 31 
healthy controls. Taxonomic pro-
filing via 16S rRNA gene sequenc-
ing was performed on all available 
urine and stool samples. Eligible 
patients were classified as respond-
ers versus nonresponders based on 
final cystectomy staging.

Since compositional differenc-
es in the microbiome may also in-
fluence cancer development and 

response to therapy, we first char-
acterized the overall differences 
of the gut microbiome using high 
dimensional class comparisons 
via linear discriminant analysis 
of effect size. Within gut microbi-
ome, presence of Escherichia coli/
Shigella was associated with lack 
of response to gemcitabine/cis-
platin neoadjuvant chemotherapy 
(Figure 1, E and F).  Biologically, 
this makes sense, as E. coli and 
Shigella are able to metabolize 
gemcitabine into its inactive form. 
We suspect that compositional 
differences in the microbiome of 
the gut alter the efficacy of che-
motherapy through bacteria deg-
radation and formation of inactive 
byproducts. 

Furthermore, when further clas-
sified based on overall microbiome 
signature called enterotype, zero 
patients with enterotype II (Bacte-
roidales predominant) experienced 
a complete response (CR; Figure 1, 
C). Historically, patients on a high 
animal fat diet (Western diet) aggre-
gate within Bacteroidales enterotype 
with decreased short chain fatty 
acid producing bacteria, and an ex-
aggerated inflammatory cascade ac-
tivation. We hypothesize that pro-
duction of secondary inflammatory 
markers promotes a pro-oncogenic 
environment, limiting therapeutic 
efficacy of chemotherapy.

To explore how specific urinary 
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Figure 1. Taxonomic cladogram from linear discriminant analysis (LDA) of effect size showing differences in fecal taxa among responders and nonrespond-
ers among bladder cancer patients after neoadjuvant chemotherapy (NAC). General composition among the patients (A, B), as well as alpha diversity (C), 
highlighted unique bacteria present in CR (D). Presence of Escherichia coli/Shigella was associated with poor response to chemotherapy (E, F) after adjusting 
for overall prevalence. In addition, when evaluating overall gut composition as an enterotype, patients with Bacteroidales predominant (type II) subtype were 
noted to have limited response to neoadjuvant chemotherapy as compared to patients with Prevotella (type I) enterotype. In comparison to enterotype I, 
patients with Bacteroidales predominant composition had zero patients who obtained a complete response with neoadjuvant chemotherapy.10
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bacterial taxa impact neoadjuvant 
chemoresponse, we compared 
urine microbiome of complete re-
sponders (n = 3) and nonrespond-
ers (n = 4), focusing on characteri-
zation of these differences as well 
as prediction of response status. 
Overall, patients with history of 
bladder cancer showed an in-
creased abundance of Bacteroidales 
and Burkholderiales, while healthy 
controls’ urine was enriched with 
Enterobacteriales and Lactobacil-
lales. Among the patients who re-
ceived NAC, we further evaluated 
compositional differences within 
context of therapy. Pairwise com-
parisons were then performed 
for operational taxonomy unit at 
all levels by treatment response, 
highlighting that increased abun-
dance of Lactobacillales at order, 
genus, and family were predictive 
of complete response status within 
urine (Figure 2).

Our study highlights that pa-
tients with “favorable” gut and 
urine composition (high diversity, 
presence of Lactobacillus within 
urine, and enterotype II within 
gut) are associated with improved 
NAC response. Although the 
mechanism of this association is yet 
to be determined, we hypothesize 
that it revolves around improved 
immune cell function and tumor 
microenvironment. We hope that 
functional microbiome studies in 
the next phase of our research will 
enable identification of microbi-
al-derived products that facilitate 

interspecies interactions in the hu-
man host and improve treatment 
of bladder  cancer. STOP
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Figure 2. Representation of urine microbiome differences in patients with bladder cancer vs healthy controls, with overall increase in Burkholderia 
( removed as contaminant for analysis) and decrease in Lactobacillales. Distinct differences in clustering of organisms between bladder cancer and healthy 
individuals are visualized by measurement of alpha and beta diversity. After adjusting for all known prevalence of bacteria among the two cohorts, 
 presence of Lactobacillus was associated with improved response during neoadjuvant chemotherapy treatment.

CHARACTERIZATION AND FUNCTIONAL ANALYSIS OF MICROBIOME IN BLADDER CANCER
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Sensory Glia Gq-GPCR Activation In Vivo Modulates 
Micturition Functions in an Animal Model of Chronic 
Pelvic Pain
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Introduction and 
Objective

Chronic pelvic pain (CPP) is a 
bothersome and highly prevalent 
symptom present in many chronic 
disorders of the pelvis. Nociceptive 
sensitization in the central1 and pe-
ripheral nervous systems2 has been 
identified as a key element under-
lying the generation and mainte-
nance of CPP symptoms, including 
visceral pain, urgency, and urinary 
frequency. The resident glial cells 
in sensory ganglia, namely satellite 
glial cells (SGCs), effectively isolate 
individual ganglionic neurons and 
regulate neuronal activity.3-6 We 
previously showed that activation 
of Gq-G protein coupled receptors 
(Gq-GPCR) in SGCs produced 
strong analgesia in vivo, which re-
versed inflammation-induced hind 
paw hypersensitivity.7 This study 
aims to test the hypothesis that ac-
tivating satellite glial Gq-GPCR 
signaling pathways in lumbosacral 
sensory ganglia alleviates viscer-
al hypersensitivity and therefore 
modulates micturition in vivo.

Methods
To evaluate the analgesic po-

tential of satellite glial Gq-GPCR 
signaling, a vascular endothelial 
growth factor (VEGFA)-induced 
mouse model of CPP was uti-
lized.8 Urine VEGF has been 

identified as one of the urinary 
biomarkers of urological chronic 
pelvic pain syndrome in patients.9 
We have previously shown that 
repeated intravesical instillations 
of VEGFA (6.41 nM in 100 μL), 
a mouse VEGF recombinant pro-
tein, in adult C57BL/6 mice led 
to increased sensory and cholin-
ergic nerve density in the bladder 
wall, visceral mechanical hyper-
algesia, and nociceptor upreg-
ulation in lumbosacral sensory 
ganglia associated with visceral 
hypersensitivity.10 Von Frey tests, 
spontaneous voiding spot assay, 
and awake cystometry recordings 
were used to assess animals’ vis-
ceral sensitivity and micturition 
patterns (Figure 1).

To selectively activate Gq-GPCR 
signaling pathways in lumbosacral 
sensory SGCs, Gq-coupled Design-
er Receptors Exclusively Activat-
ed by Designer Drugs (Gq-DRE-
ADD, also called hM3Dq) were 
expressed in glial acidic fibrillary 
protein (GFAP+) expressing glia us-
ing Gfap-hM3Dq transgenic mice 
or targeted adeno-associated viral 
vector delivery. Clozapine N-oxide 
(CNO), a small molecule hM3Dq 
agonist, was administered via in-
traperitoneal injection to selective-
ly activate Gq-GPCR signaling in 
GFAP+ glia in awake and free-mov-
ing mice. Glial signaling-driven 
changes in visceral mechanical 
sensitivity and micturition func-
tions were compared in the same 
animals between with and without 
CNO administration and between 
mice expressing functional hM3Dq 

in SGCs and their wild-type litter-
mate controls.

Results
CNO-induced, hM3Dq-mediated 

Gq-GPCR activation in lumbosacral 
SGCs significantly decreased vis-
ceral mechanical sensitivity in both 
Gfap-hM3Dq transgenic mice (Figure 
2, A) and C57BL6/J mice receiving 
intrathecal injection of adeno-asso-
ciated viral vector 8-GFAP-hM3Dq 
vectors (Figure 2, B). Such analgesic 
effect effectively reversed visceral 
hypersensitivity in VEGF-instilled 
animals with CPP symptoms (Fig-
ure 2) in a dose-dependent manner. 
Moreover, CNO-induced Gq-GP-
CR activation in GFAP+ glia led to 
higher urinary output, shorter inter-
micturition intervals, and decreased 
micturition bladder pressure com-

pared to those parameters record-
ed from the same animals prior to 
CNO administration (Figure 3), 
suggesting that Gq-GPCR activation 
in peripheral GFAP+ glia enhances 
micturition frequency and bladder 
contractions in vivo.

Conclusions
Our data demonstrated that 

Gq-GPCR activation of sensory 
glia modulates visceral sensitivi-
ty and voiding functions in vivo. 
Our data suggest the therapeu-
tic potential of manipulating pe-
ripheral glial G-GPCR signaling 
in alleviating visceral pain and 
enhancing micturition in vivo. 
Further studies are warrant-
ed to investigate the molecular 
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Figure 1. General experimental timeline, repeated intravesical instillations of vascular endothelial 
growth factor A (VEGFA), and physiological recordings for evaluating visceral mechanical sensitivity 
and micturition. LUTS indicates lower urinary tract function.

Figure 2. Glial acidic fibrillary protein (GFAP+) glial activation in vivo produced visceral mechanical 
analgesia. A, clozapine N-oxide (CNO) administration decreased visceral sensitivity to mechanical 
stimuli and reversed vascular endothelial growth factor-induced visceral mechanical hypersensitivity 
in hM3Dq mice, but not in wild-type littermate controls. B, CNO administration produced long-lasting 
and dose-dependent visceral mechanical analgesia in C57BL6/J mice which had received intrathecal 
adeno-associated viral vector 8-glial acidic fibrillary protein-hM3Dq vectors 8 weeks prior to the Von 
Frey tests.

Figure 3. Clozapine N-oxide (CNO) administrations in hM3Dq mice significantly enhanced bladder 
contractions and reduced micturition pressure during awake cystometry recordings in vivo.
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 mechanisms underlying the glial 
modulation of micturition in the 
peripheral nervous system.
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Mixed Reality and 3D Printing Technologies Open  
New Frontiers for Surgical, Hands-on Remote,  
Distance Learning
Ahmed Ghazi, MD
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In-person (IP) education that 
emphasizes learning through 
clinical experiences, patient en-
counters, and hands-on training 
is a core concept of medical edu-
cation.  This concept was recent-
ly challenged when maintaining 
adequate physical distance from 
others was prioritized. Remote or 
distance learning where technolo-
gy is utilized to relay information 
online between students and edu-
cators not physically present in a 
traditional classroom environment 
has been an inadequate substitute 
for mastery of surgical techniques 
during hands-on experiences.1 As 
the world prepares for future pan-
demics given worsening climate 
change and declining vaccination 
rates, it is crucial that the surgical 
community is prepared with ef-
fective means to continue training 
future professionals.2,3 Mixed real-
ity (MR), in contrast to augmented 
reality that only superimposes a 
computer-generated image on a us-
er’s view of the real world, is a tech-
nology that merges real and virtual 
worlds allowing physical and digi-
tal objects to co-exist and interact 
in real time, unlocking the connec-
tion between participants during a 

hands-on educational interaction.4 
These innovative MR technologies 
have the potential to transform the 
delivery of surgical education,5 and 
help tackle many of the challenges 
currently faced in the delivery of 
high-quality, hands-on education 
globally including quality, consis-
tency, accessibility, and cost.6,7

The Simulation Innovation Lab-
oratory at the University of Roches-
ter, New York, combined 3 technol-
ogies: MR cloud-based software to 
merge 2 video streams in real time, 
Vuzix M4000 smart glasses to seam-
lessly view the merged environ-
ments, and 3D-printing hydrogel 
models with incorporated perfor-
mance metrics to facilitate remote 
instruction in a risk-free manner.8 To 
evaluate the efficacy of MR-based 
remote instruction relative to that 

of IP instruction during a transrectal 
ultrasound biopsy (TRUS-Bx), 30 
urology trainees reviewed educa-
tional videos on relevant anatomy, 
interpreting ultrasound, and per-
forming the TRUS-Bx prior to ran-
domization into MR and IP groups. 
Each trainee completed a pre-test, 
3 training sessions, and post-test. 
During test sessions, participants 
independently administered local 
anesthesia, measured the prostate, 
and obtained 14 biopsies on a hy-
drogel testing model with individu-
ally-colored biopsy regions. Accura-
cy was defined as the percentage of 
core with the corresponding color 
for the given biopsy region (Fig. 1, 
A). During training sessions partic-
ipants were guided through pro-
cedural steps of the TRUS-Bx on 
training single-colored models. MR 

sessions utilized Zoom to transmit 
the ultrasound view to the instructor 
and Vuzix smart glasses to display 
the superimposed view of the surgi-
cal field with the remote instructor’s 
guidance to the participant (Fig. 1, 
B). Post-training surveys assessed 
trainee perceptions of the session 
and proctors evaluated trainee per-
formance.

Pre-test core percentages were 
similar between groups (MR: 17.9% 
vs IP: 26.7%, P  = .44). While post-
test core percentages showed signif-
icant improvement in performance 
for both groups (MR: 75.9% and IP: 
62.3%), MR group performance in-
crease between tests was 1.5 times 
greater than that of IP groups (MR: 
+58:0% vs IP: +35.9%, P  < .01) 
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Figure 1. Biopsy of right base during simulated TRUS-Bx using the hydrogel model (lower right) demonstrates a yellow core denoting a 100% core (A). 
Instructor using mixed reality (MR) to convey instructions during remote learning (B). The lower left panel of B shows a trainee wearing the Vuzix smart 
glasses, and the lower right panel shows a view of a superimposed instructor’s hand on the real-world view.
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despite pre-session participant per-
ceptions that remote training may 
hinder their ability to learn (Fig. 2). 
Proctor evaluations of participants 
on transrectal ultrasound manip-
ulation, prostate measurement, 
anesthetic administration, and bi-
opsy ranging from 1 to 3 (below to 
above expectations) showed higher 
averaged post-test performance for 
the MR group by +0.5, +0.1, +0.8, 
and +0.5, respectively.

This application of MR technol-
ogy to remote learning not only 
contradicted the perceptions of the 
trainees, but demonstrated its effec-
tiveness in instructing a technical 
surgical procedure. These results are 
not only promising for remote learn-

ing moving forward, but can also set 
a new standard for cross-institutional 
and global surgical instruction. STOP
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Figure 2. (Left) Results of confidence survey. (Right) comparison of pre- and posttest % of correct 
cores. IP indicates in-person; MR, mixed reality; SIM, simulated; TRUS, transrectal ultrasound.
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Despite advances in imaging- 
based diagnostic pathway, which 
can localize cancers more accurate-
ly, patients with localized disease 
are usually managed with whole 
gland radiation or prostatectomy. 
Whilst we can argue about the exact 
rates, it is irrefutable that such rad-
ical approaches confer high rates 
of genitourinary side effects, and in 
the case of radiotherapy, rectal tox-
icity. Indeed, urinary incontinence 
requiring one or more pads in 10%-
20%, impotence in 30%-60% and 
radiotherapy related rectal side ef-
fects (bleeding, discomfort, loose 
stools) in 5%-10% (moderate to se-
vere).1 To reinforce this, it is rather 
sobering that multiple studies such 
as SPCG-4, PROTECT, PIVOT, 
and PREDICT have shown can-
cer-specific mortality absolute risk 

reduction no higher than about 5% 
for those high-grade cancers. For 
instance, the PREDICT risk calcu-
lator shows that, the absolute sur-
vival advantage from whole-gland 
therapy, over active monitoring, 
for a patient with intermediate risk 
prostate cancer (PSA 6, T2, G4 + 3) 
is 3% at 10 years and 5% at 15 years. 
With this in mind, the COMPARE 
study showed that most patients, 
on average, are willing to accept a 
trade-off in survival for functional 
preservation.

Data from focal therapy is now 
starting to show that many patients 
who need treatment do not need to 
make that trade-off, and can treat the 
cancer effectively with a 5- to 10-fold 
relative risk reduction in side effects.

Through the seismic change we 
have witnessed in the diagnostic 
pathway, a change from a rath-
er random diagnostic strategy to 
one that is accurately targeted to 
areas of likely cancer alongside a 
recognition that whilst multifocal 
cancer exists (not only in prostate, 
of course) most patients have one 
index lesion that drives the pro-
gression of the cancer.2-4 Numerous 
groups have conducted a phased 
program of health technology 

evaluation of the concept of focal 
therapy.5-7 These early studies and 
subsequent data have consistently 
shown that when delivered in a fo-
cal manner, incontinence rates of 
1%-2% and erectile dysfunction in 
5%-20% are achievable, with rectal 
toxicity being rare. The question 
has always remained about medi-
um- and long-term cancer control.

At AUA2022, we presented the 
UK’s long-term cancer control out-
comes of 1,379 patients who under-
went treatment with focal high in-
tensity focused ultrasound (HIFU; 
Sonablate) across 13 UK sites since 
2005. Whilst many have criticized 
focal therapy for treating men with 
low-risk disease that are eminent-
ly suitable for active surveillance 
(often forgetting that they them-
selves have removed or irradiated 
thousands of prostate with low-risk 
cancer), it is worth noting that 93% 
of patients in this focal HIFU se-
ries had D’Amico intermediate or 
high-risk localized disease (79% had 
Grade Group ≥2). Patients were giv-
en up to two focal HIFU sessions if 
required. Reassuringly, we demon-
strated a 7-year failure-free survival 
(a composite of transition to whole-
gland, third focal, metastases, or 

cancer-specific death), of 69%, with 
only 0.5% serious adverse events. 
No statistically significant differ-
ences in failure-free survival (FFS) 
were observed between patients 
with intermediate vs high-risk dis-
ease, although lower FFS was ob-
served in patients with Grade G 
roup 3 disease compared to those 
with Grade Group 2. Seven-year 
metastases and cancer-specific sur-
vival was 100% (99%-100%).

It is recognized that randomized 
comparative data are often called for 
but worth noting that other urologi-
cal innovations have been adopted 
on a wholesale basis before the ran-
domized control trial (RCT) was re-
ported. RCTs evaluating focal HIFU 
against whole gland treatments have 
been difficult to deliver largely due 
a lack of patient equipoise. Is it 
reasonable for us to continue wait-
ing for an RCT which would deny 
many thousands of men a year a 
treatment option which has a better 
therapeutic ratio that whole-gland 
options?8-10 What attempts have so 
far been made for delivery of RCTs?

The Partial Ablation Ver-
sus Radical Prostatectomy in 
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FOCAL HIGH-INTENSITY FOCUSED ULTRASOUND
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Figure 1. Consort diagram for IP4-CHRONOS-A.

 Intermediate-Risk Prostate Cancer 
(PART) trial reported successful 
recruitment to the pilot study eval-
uating focal HIFU against radical 
prostatectomy, albeit with a longer 
accrual window than anticipated 
and a lowering of the initial target. 
Worryingly, 9/41 (22%) of those 
allocated radical and 1/41 (2%) of 
those allocated focal HIFU de-
clined their allocated treatment, 
resulting in an overall compliance 
rate of 75.6% (31/41) and 92.7% 
(38/41), respectively. The Quali-
tative Research Integrated Within 
Trials (QuinteT) sub-study deter-
mined the lack of equipoise towards 
randomization and institutional 
difficulties as barriers to recruit-
ment.10 The Focal Prostate Abla-
tion Versus Radical Prostatectomy 
(FARP) trial recruited 118 patients, 
but also encountered high rates of 
rejection following randomization, 
with 22/62 patients allocated to 
radical prostatectomy rejecting this 

 treatment. The investigators report 
a compliance rate of 80% (94/118). 
Most recently, Imperial Prostate 
4-CHRONOS (IP4-CHRONOS) 
reported at ASCO 2022 that direct 
randomization to radical therapy 
or focal therapy was not feasible, 
due to lack of equipoise, while ran-
domization to focal therapy with 
or without neoadjuvant treatment 
was feasible.9 IP4-CHRONOS-A 
recruited 36 patients, following 
randomization to radical treatment 
4/18 withdrew consent, while no 
patients randomized to focal ther-
apy declined treatment (Figure 1). 
Overall compliance rate was 81% 
(29/64). IP4-CHRONOS-B re-
cruited 64 patients, all patients 
were compliant to focal and neoad-
juvant treatment (Figure 2).

As a less robust alternative to 
RCTs, propensity score-matched 
studies have been performed. Shah 

et al demonstrated that if focal ther-
apy using HIFU or cryotherapy 
were compared to laparoscopic pros-
tatectomy, there were no statistically 
or clinically significant differences in 
FFS at 8 years.11 van Son et al further 
compared radical therapies (radical 
prostatectomy and radical radiother-
apy) and focal therapies (brachyther-
apy, HIFU, and cryotherapy).12 This 
analysis reported radical radiothera-
py had statistically significant better 
FFS although attribution from those 
patients with a biochemical recur-
rence managed with watchful waiting 
strategy likely account for this differ-
ence. Added to the fact that patients 
receiving external beam radiation 
therapy experienced lower overall 
survival than after radical prostatec-
tomy or focal therapy, indicates the 
weaknesses of propensity matched 
analyses like these where residual 
confounders are problematic.

Our data adds to the evidence 
base for focal HIFU as a treatment 
option for patients with localized, 
clinically significant prostate can-
cer. In the absence of a completed 
randomized control trial reporting 
outcomes following focal therapy, 
these results can be used to counsel 
patients according to possible onco-
logical outcome and support clini-
cians in determining which patients 
may benefit from focal HIFU. It is 
also time that guideline commit-
tees noted this updated evidence, 
the clear problems of funding and 
delivering an RCT, and the patient 
perspective, so that a shift towards 
advocating focal therapy in select 
cases, treated within prospective 
registries, can be made. STOP
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“ Whilst many 
have criticized 
focal therapy for 
treating men with 
low-risk disease 
that are eminently 
suitable for active 
surveillance (often 
forgetting that 
they themselves 
have removed 
or irradiated 
thousands of 
prostate with low-
risk cancer), it 
is worth noting 
that 93% of 
patients in this 
focal HIFU series 
had D’Amico 
intermediate or 
high-risk localized 
disease (79% 
had Grade Group 
≥2).”
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Introduction
Prostate cancer (PCa) is the most 

commonly diagnosed cancer in 
men and one of the leading causes 
of death from cancer.1 T2-weight-
ed imaging, diffusion-weighted 
imaging, and dynamic contrast-en-
hanced imaging constitute the stan-
dard clinical method for prostate 
MRI. A radiologist interprets the 
examinations using the PI-RADS 
(Prostate Imaging-Reporting and 
Data System) v2 system, which es-
timates the likelihood of clinically 
relevant malignancy. In spite of 
MRI’s promise for PCa detection, 
the performance still suffers from 
high levels of variation between 
radiologists,2 limited positive pre-
dictive value (27%-58%),3 and low 
inter-reader agreement (k = 0.46-
0.78), low sensitivity (<75%), and 
large variation in reported specific-
ity (23%-87%).4 A conclusive diag-
nosis still requires a biopsy given 
these limitations of prostate MRI, 
which may still result in detection 
of low-risk PCa and associated im-
pacts on the patient and the health 
service. Conversely, up to 10% of 
clinically significant PCa may be 
MRI invisible.

Samples from radical prostatec-
tomy provide an opportunity to 
build models that utilize aligned 

whole-mount images of the resect-
ed prostate and in vivo MRI im-
aging, and may thus improve the 
overall specificity of the diagnostic 
prostate MRI. Tumor volume may 
be mapped directly from histo-
pathological images onto MRI by 
registering digital histology imag-
es with their matching MRI slices. 
This results in accurate cancer di-
agnosis, including annotation of tu-
mor foci that may be “invisible” on 
traditional multiparametric MRI 
(mpMRI) interpretation.

In this work, we propose a novel 
approach for identification of clin-
ically significant PCa on mpMRI 
based upon retrospective compar-
ison of in vivo mpMRI images 
to spatially concordant digitally 
scanned images of hematoxylin & 
eosin (H&E) stained prostatectomy 
tissue sections. We further compare 
labels obtained from histopatholo-
gy-MRI fusion and marked by ra-

diologists in a deep learning model 
development setting.

Method
We utilized whole-mount his-

topathological sections from par-
affin-embedded radical prostatec-
tomy specimens in conjunction 
with corresponding diagnostic pre- 
biopsy mpMRI. The algorithm 
pipeline utilized the following 
steps: (1) localization of tumor foci; 
(2) reconstruction of H&E slides in 
3D; (3) alignment of reconstruct-
ed histology to mpMRI images; 
(4) labeling of aggressive PCa on 
mpMRI images using reconstruct-
ed 3D histology; and (5) training 
of a deep learning-based model 
for unsupervised segmentation of 
aggressive PCa foci using mpMRI 
images and transferred labels. The 
Figure illustrates the algorithm 
pipeline. Using this method, the 

extent of cancer may be mapped 
directly onto mpMRI, allowing for 
the correct segmentation of voxels 
corresponding to tumor foci, and 
also the identification of mpMRI-in-
visible lesions using radiomic fea-
tures. Apex and base tissue blocks 
were cut perpendicular to the ax-
ial plane, with the central portion 
of the gland sliced in 4 mm thick 
sections. H&E whole-mount slides 
were digitized at 40 times magni-
fication. Performance of the end-
to-end algorithm pipeline is pre-
sented in this work. Deep learning 
semantic segmentation models 
(U-Net with Efficient-Net B4)5 were 
trained with respect to 3 distinct la-
beling strategies: (1) histopatholo-
gy-MRI fusion; (2) radiologist with 
less than 5 years of experience; 
(3) radiologist with more than 10 
years of experience. Models were 
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Figure. Algorithm pipeline. Red, boundary identified by radiologist. Green, pathology-enhanced output for tumor identification.

Arrow-right Continued on page 49



49AUANEWS   NOVEMBER 2022

trained on data from 45 patients 
with radical  prostatectomy and 
pre-surgical MRI, and data from 
30 patients were used to evaluate 
the models.

Results
The volume estimate from the 

original prostate specimen was 
compared to the reconstructed 
volume to assess the 3D recon-
struction performance and showed 
a correlation of 85%-88%. The 
performance of models trained 
with radiologists’ labels was lower 

than those trained with histopa-
thology-MRI fusion labels. Both 
radiologists reported lower F1-
scores, 21%~26% for those with 
less experience and 40%~45% 
for those with significant experi-
ence compared to histopathology 
labels. The agreement between 
predicted labels on histopathology 
and pathologist labels was strong 
(F1-score > 94%). The tumor de-
tection rate (AUC) for MRI mod-
els trained with histopathology 
labels was 0.93, but for models 
trained with radiologists labels was 
0.78~0.83.

Conclusions
For prostate MRI interpretation, 

models trained using histopathol-
ogy labels demonstrated much 
superior performance in detecting 
cancer. Our future endeavors will 
focus on identifying radiological 
patterns of prognostic importance 
utilizing concurrent multimodali-
ty data such as histology, genetics, 
and clinical factors. STOP
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Many patients experience excel-
lent long-term survival after treat-
ment of clinically localized clear 
cell renal cell carcinoma (ccRCC). 
However, approximately 30% of 
patients with localized ccRCC 
may ultimately develop recurrent 
or metastatic disease after nephrec-
tomy.1 As adjuvant therapy for 
ccRCC continues to be an active 
area of research, with 1 treatment 
U.S. Food and Drug Administra-
tion approved,2,3 appropriate pa-
tient selection for these therapies 
is key. Current prognostic markers 
for metastatic progression after 
radical nephrectomy for localized 
ccRCC include clinicopatholog-
ical features such as tumor stage 
and grade. However, these risk 
factors do not capture the unique 
molecular landscape of the pa-
tient’s tumor. The addition of ge-
nomic tumor characteristics in a 
prognostic score may improve risk 
stratification and patient selection 
for enhanced follow-up strategies 

or adjuvant therapies.
In prior work using The Cancer 

Genome Atlas ccRCC data, our 
group developed a 22-gene epithe-
lial mesenchymal transition (EMT) 
score that was independently asso-
ciated with poor progression-free 
and disease-specific survival.4 In 
this ongoing study, we retrospec-
tively identified consecutive pa-
tients with ccRCC who underwent 
radical nephrectomy for localized 
disease. Those who developed me-
tastasis were identified. We then 
performed whole-transcriptome 
mRNA sequencing of their pri-
mary tumor. Using this data, we 
conducted gene set enrichment 
analysis to identify significant can-
cer hallmark pathways enriched 
in patients who did compared to 
those who did not develop metas-
tasis. Then, for each patient, the 
22-gene EMT score was calculat-
ed and classified into high vs low 
risk as previously described.4 The 
prognostic impact of the EMT 
score was evaluated by perform-
ing  multivariable cox-proportional 
hazard testing and Kaplan-Meier 
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Table. Patient Clinical Characteristics According to Recurrence Status

Recurrence

No (N = 68) Yes (N = 13) P valuea

Age, median (IQR), y 60 (54, 68) 69 (62, 78) 0.076

Gender, No. (%) >0.9

 Female 10 (15) 2 (15)

 Male 58 (85) 11 (85)

Grade, No. (%) 0.024

 2 10 (15) 0 (0)

 3 42 (62) 5 (38)

 4 16 (24) 8 (62)

T stage, No. (%) 0.008

 1b 29 (43) 0 (0)

 2a 5 (7.4) 1 (7.7)

 2b 2 (2.9) 0 (0)

 3a 32 (47) 12 (92)

Necrosis, No. (%) 19 (28) 9 (69) 0.009

Time to recur, No. (%) 32 (10, 38) 17 (5, 26) 0.040

a Wilcoxon-rank sum test; Fisher’s exact test.Arrow-right Continued on page 50

DEEP LEARNING-BASED 3D ANNOTATION
Arrow-right Continued from page 48



NOVEMBER 2022   AUANEWS50

survival analysis.
In the present study, we ana-

lyzed 82 patients with a median 
age of 62 years and a median tu-
mor size of 6 ± 2.9 cm. The medi-
an time to metastasis after radical 
nephrectomy for patients who de-
veloped metastasis (n = 13) was 17 
months and median follow-up 32 
months for patients who did not 
develop metastasis (n = 68; see Ta-
ble). We observed a significant en-
richment of EMT, myogenesis, in-
flammatory response and hypoxia 
hallmark pathways in patients 
with metastasis vs those without 
metastasis. Kaplan-Meier survival 
analysis showed shorter metasta-
sis-free survival in patients with 
a high EMT score (p = 0.018; see 
Figure) compared to a low EMT 
score. Multivariable analysis con-
trolling for relevant clinicopatho-
logical features including age, sex, 
tumor size, tumor stage, lympho-
vascular invasion, and necrosis 
revealed high EMT score to be 
independently associated with the 
development of metastasis (HR 

7.2; 95% CI 1.15-44.8; P = .035).
By analyzing the patient’s prima-

ry tumor, our tissue-based 22-gene 
EMT score predicted future develop-
ment of metastasis in patients treated 
with radical nephrectomy for local-
ized ccRCC. Pending further vali-
dation studies, the EMT score may 
improve risk stratification beyond 
clinicopathological features and al-
low for a more nuanced approach to 
patient counseling, follow-up, or ad-
juvant therapies. STOP

1. Leibovich BC, Blute ML, Cheville JC, et al. Pre-
diction of progression after radical nephrectomy 
for patients with clear cell renal cell carcinoma: 
a stratification tool for prospective clinical trials. 
Cancer. 2003;97(7):1663-1671. 

2. Choueiri TK, Tomczak P, Park SH, et al. Adju-
vant pembrolizumab after nephrectomy in re-
nal-cell carcinoma. N Engl J Med. 2021;385(8): 
683-694. 

3. U.S. Food and Drug Administration. FDA ap-
proves pembrolizumab for adjuvant treatment of 
renal cell carcinoma. Published online November 
17, 2021. Accessed July 25, 2022. https://www.
fda.gov/drugs/resources-information-approved 
-drugs/fda-approves-pembrolizumab-adjuvant 
-treatment-renal-cell-carcinoma.

4. Nallandhighal S, Vince R, Karim R, et al. Mo-
lecular characterization of clear cell renal cell 
carcinoma reveals prognostic significance of ep-
ithelial-mesenchymal transition gene expression 
signature. Eur Urol Oncol. 2022;5(1):92-99. 

VALIDATION OF A 22-GENE EPITHELIAL MESENCHYMAL
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Figure. Kaplan-Meier survival curve according to epithelial mesenchymal transition (EMT) score. 
ccRCC indicates clear cell renal cell carcinoma.
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Upper urinary tract urotheli-
al carcinoma (UTUC) accounts 
for 5%-10% of cases of urothelial 
cancers. Despite a relatively low 
frequency, UTUC has a high mor-
tality rate, with more than 150,000 
deaths per year. The gold stan-
dard for high-risk localized UTUC 
is radical nephroureterectomy 
(RNU), including removal of kid-
ney, entire ureter, and bladder cuff, 
while low-risk disease is suitable for 
kidney-sparing approaches, which 
provide equal survival outcomes 
preserving renal function.1,2 UTUC 
patients have an increased risk of 
chronic kidney disease because of 
age, comorbidities, smoking ex-
posure, and potential impairment 
of the contralateral kidney due to 
diagnostic procedures or contra-
lateral UTUC,3 and this risk fur-
ther increases after RNU. Previous 
studies have demonstrated a ben-
efit of adjuvant chemotherapy in 
prolonging survival and reducing 
recurrence rate in locally advanced 
UTUC. However, 50% of patients 

are not eligible for platinum-based 
protocols due to postoperative re-
nal failure.4,5

In this scenario, identification of 
patients at risk of significant renal 
function decline may allow clini-
cians to better assess kidney-sparing 
rather than extirpative surgery. Ad-
ditionally, it may help in developing 
more appropriate protective strate-
gies such as neoadjuvant treatments 
or different adjuvant approaches, 
and in a more adequate follow-up 
schedule for these patients. The aim 
of this study is to investigate the 
prevalence and predictors of renal 
function variation in a large multi-
center cohort of patients who un-
derwent RNU for UTUC.

We retrospectively analyzed data 
for consecutive patients who under-
went RNU for UTUC at 17 tertiary 
centers between 1994 and 2020. 
Estimated glomerular filtration rate 
(eGFR) was calculated using the 
CKD-EPI (Chronic Kidney Dis-
ease Epidemiology Collaboration) 
equation. Renal function variation 
was evaluated at postoperative day 
(POD) 1 and 6 and 12 months of 
follow-up considering differences 
between time points as follows: Δ1: 
POD 1 eGFR – baseline eGFR; 
Δ2: 6-month eGFR – POD 1 
eGFR; and Δ3: 12-month eGFR – 
6-month eGFR. We defined POD 1 
acute kidney injury (AKI) as an in-
crease in serum creatinine by ≥0.3 
mg/dL or a 1.5- to 1.9-fold increase 
in serum creatinine from baseline, 
according to the Acute Kidney In-
jury Network classification. Linear 
mixed models were used to evalu-
ate the effect of clinical factors on 
eGFR variation and their interac-
tion with follow-up. Patients who 
underwent previous or concurrent 
radical cystectomy, had a history of 
contralateral or metastatic UTUC, 
or underwent previous renal pa-
renchymal-sparing surgery were 
excluded from the analysis.

A total of 576 patients were in-
cluded. The median age was 72 
years (IQR 64-79), median BMI 
was 26.2 kg/m2 (IQR 24-29), 71% 
were male, 57.5% had a smoking 
history, and 46.5% had homolat-
eral hydronephrosis. Preoperative 
eGFR was 62.2 (IQR 48.1-79.9) 
mL/min/1.732. Estimated blood 
loss was 170 mL (IQR 100-270), 
operating time was 210 min (180-
255), 16.5% of patients had intraop-
erative complications, 50.8% had 
pT2 UTUC, and 4.6% had positive 
surgical margins. We found the 

following renal function variation 
at the considered time points: Δ1: 
−10.2 (−25.9; −2.2); Δ2: 1.37 (−6.2; 
9.0); and Δ3: 0.9 (−3.6; 5.2). In uni-
variable linear mixed models, el-
derly patients had an early positive 
eGFR variation after RNU com-
pared to their younger counter-
part (P = .03; Figure 1). Similarly, 
those with hydronephrosis showed 
an early positive eGFR variation 
after RNU (P < .001; Figure 2). 
Conversely, RNU had a clinically 
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Figure 1. Age-related estimated glomerular filtration rate (eGFR) variation according to Δ time 
intervals.

Figure 2. Impact of hydronephrosis on estimated glomerular filtration rate (eGFR) variation at  
considered Δ 1 (t1), 2 (t2), and 3 (t3) time points. t0 indicates operative day.

Arrow-right Continued on page 52
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meaningful detrimental effect on 
those with POD 1 AKI (P < .001; 
Figure 3). During follow-up, eGFR 
recovery was more pronounced in 
those with preoperative hydrone-
phrosis (ß interaction: −3.4 ± 0.9; 
P < .001) and in those who experi-
enced POD 1 AKI (ß interaction: 
13.9 ± 0.8; P < 0.001). The elder-
ly’s capacity to recover was lower 
than their younger counterparts  
(ß interaction: −0.1 ± 0.04, P = .006). 
Multivariable regression model 
confirmed that age (ß 0.3 ± 0.1,  
P = .002), hydronephrosis (ß: 3.7 ± 
1.8, P = .039), and POD 1 AKI 
(ß: −31.6 ± 1.8, P < .001) were inde-
pendently associated with eGFR 
variation. In addition, all models 
confirmed a positive eGFR vari-
ation during follow-up (ß: 10.3 ± 
2.9, P < .001).

Our results are in line with find-
ings coming from smaller popula-
tions involved in the most recent 
studies that demonstrated that low 
preoperative eGFR, age, and the 
absence of hydronephrosis were 
predictive factors for impaired 
postoperative renal function after 
RNU for UTUC.6,7 These findings 
suggest that previously established 
contralateral compensatory kid-
ney hypertrophy induced by the 
hydronephrosis of the ipsilateral 
urinary tract may play a protec-
tive role on post-surgical renal 
function variation. In our study, 
the elderly population has an ear-

ly postoperative favorable eGFR 
variation probably because of a 
compensatory mechanism acting 
well before surgery. However, 
younger kidneys better compen-
sate in the long run.

We observed that RNU has a 
great impact on the residual renal 
function, and a detrimental effect 
on POD 1 AKI. While extensive-
ly investigated after kidney surger-
ies,8,9 the role of POD 1 AKI after 
RNU has not been widely studied. 

A small, retrospective, single cohort 
study recently assessed how POD 
1 AKI influences eGFR decline, 
and for the first time showed that 
it was a strong predictor for eGFR 
decline after RNU for UTUC.10

All these results may have signif-
icant clinical implication. Knowing 
preoperatively which patients will 
more likely experience a postoper-
ative eGFR decline may better ad-
dress neoadjuvant chemotherapy 
regimens, resulting in an increased 
survival. On the other hand, pa-
tients who are ineligible for neoad-
juvant regimen and who are at high 
risk of postoperative eGFR decline 
may undergo kidney sparing sur-
gery, when oncologically indicated. 
Moreover, knowing the magnitude 
of the effect that POD 1 AKI can 
have on eGFR after RNU, multi-
disciplinary pre- and perioperative 
adapting strategies can be adopt-
ed, making every effort to avoid 
POD 1 AKI.
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“ These findings 
suggest that 
previously 
established 
contralateral 
compensatory 
kidney 
hypertrophy 
induced by the 
hydronephrosis 
of the ipsilateral 
urinary tract 
may play a 
protective role 
on post-surgical 
renal function 
variation.”

“ Knowing 
preoperatively 
which patients 
will more likely 
experience a 
postoperative 
eGFR decline may 
better address 
neoadjuvant 
chemotherapy 
regimens, 
resulting in 
an increased 
survival.”
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Robot-assisted partial nephrec-
tomy (RAPN) is a complex oper-
ation with varying approaches that 
are mainly determined by the pre-
operative planning process.1 For 
example, if technologies can aid 
visualization of vascular anatomy, 
their possible variants, morphol-
ogy of the collecting system, and 
their relative relationships to the 
tumor simultaneously, it would 
enhance the identification of pa-
tient-specific anatomical cues for 
which the surgical strategy can 
be modulated on the basis of the 
tumor anatomy in relation to the 
whole organ. In this context, 3D 
anatomical virtual models are 
technologies that can enhance the 
surgeon’s preoperative planning 
and confidence, resulting in opti-
mal surgical strategies to maximal-
ly spare renal function. IRIS is an 
interactive 3D anatomical model-
ing software that allows functional 
manipulation of anatomical mod-
els for intraoperative navigation 
during RAPN (see Figure).2 The 
process converts Digital Imaging 
and Communications in Medicine 
files of CT images to 3D virtual 
anatomical models, viewed on an 
iOS device that can be directly re-
layed and manipulated into the da 

Vinci surgical system TilePro input 
for intraoperative navigation.

Eighty-one RAPN patients were 
enrolled in a prospective, multi-
center study (NCT04329767) and 
randomized into preoperative surgi-
cal planning and intraoperative nav-
igation using either CT scans alone 
(N = 36) or IRIS with CT scans 
(N = 45). A 5-point Likert-type scale 
evaluated the impact of each modal-
ity on anatomy interpretation, con-
fidence completing the procedure, 
and procedure efficiency for every 
case. Operative outcomes as well 
as the degree of overlap between 
the preoperative planned clamping 
and the actual operative clamping 
(ie, ability of preoperative planning 
to predict operative findings) were 

evaluated. No significant difference 
in mean age, BMI, RENAL (for ra-
dius, exophytic/endophytic, near-
ness of tumor to collecting system, 
anterior/posterior, location relative 
to polar line) score, and tumor di-
ameter between the CT vs IRIS 
arm, respectively; 62.6 vs 64.5 
years, 29.8 vs 30.3, 7.4 vs 8.4, and 
36.9 vs 45.6 cm. Hilar tumors were 
reported in 18% vs 24% of the CT 
and IRIS arm. Median proce-
dure time (103.9 vs 158.1 min) 
and warm ischemia time (17.4 vs 
18 min) were comparable between 
both arms. Median blood loss was 
lower for the IRIS arm (60 vs 100 
cc; Table 1). A higher incidence of 
surgeons in IRIS arm (97%) vs CT 
arm (81%) reported confidence in 
successfully completing the planned 
RAPN procedure. During intraop-
erative navigation, surgeons rated (≥ 
4) that all IRIS arm cases achieved 
good spatial sensation of the anat-
omy compared to CT arms cases 
(100% vs 76% respectively). This 
was most enhanced in patients with 

high (10-12) nephrometry score (8 
CT vs 11 IRIS), where a 45%-67% 
increase for anatomical interpreta-
tion of various critical structures was 
reported when using IRIS. A high-
er degree of overlap between pre-
operative and intraoperative ques-
tionnaires for surgical approach, 
interpreting anatomical details, and 
clinical utility was demonstrated in 
the IRIS (91.7%) vs CT (70.5%) 
arms. Intraoperatively surgeons 
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Figure. IRIS. Preoperative planning, IRIS viewed on iOS device. Intraoperative navigation, surgical 
console view with IRIS in TilePro view.

Table 1. Comparison of Patients in Both CT and IRIS Arms

CT arm IRIS arm 

Patients, No. 36 45

Age, mean (SD), y 62.6 (11.2) 64.5 (14.17)

Sex (male/female), % 66.7/33.3 57.8/42.2

BMI, mean (SD), kg/m2 29.8 (6.4) 30.3 (6.29)

Tumor diameter, mean (SD), mm 36.9 45.6

RENAL score, No. (%)
 4-6
 7-9
 10-12

110 (27.8)
17 (47.2)
9 (25)

13 (28.8)
21 (46.7)
11 (24.4)

ASA 3 and 4, No. (%) 12 (33.4) 24 (53.3)

Console time, mean (SD), min 103.9 (240.47) 158.1 (48.62)

EBL, mean (SD), cc 146.1 (167.05) 140.1 (285.21)

WIT, mean (SD), min 17.4 (5.29) 18.0 (7.57)

Abbreviations: ASA, American Society of Anesthesia score; EBL, estimated blood loss; IRIS, 
interactive 3D anatomical modeling software; RENAL, radius, exophytic/endophytic, nearness 
of tumor to collecting system, anterior/posterior, location relative to polar line; SD, standard 
deviation; WIT, warm ischemia time.

“ IRIS is an 
interactive 3D 
anatomical 
modeling 
software that 
allows functional 
manipulation of 
anatomical models 
for intraoperative 
navigation during 
RAPN.”

“ A higher incidence 
of surgeons in 
IRIS arm (97%) 
vs CT arm (81%) 
reported confidence 
in successfully 
completing the 
planned RAPN 
procedure.”
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r eported IRIS improved procedure 
efficiency in 91.1% of cases vs 25% 
in the CT arm, mainly attributed to 
ease in interpreting anatomy in the 
IRIS arm (91.1% vs 42.8%; Table 
2). Furthermore, surgeons preop-
eratively reviewing IRIS models 

reported higher confidence in per-
forming off or selective ischemia vs 
global ischemia, which translated to 
a higher degree of execution of se-
lective or off clamping in the IRIS 
arm (51.1%) vs the CT arm (13.9%; 
Table 3).

This is the first clinical study 
comparing the clinical utility of 
IRIS to CT imaging; IRIS was 
found to improve surgeon confi-
dence and anatomical interpreta-
tion particularly during complex 
RAPN cases with an increased 
incidence of nonglobal ischemia 
approaches in less complex cases. 
Intraoperative navigation using 

IRIS also exceedingly improved 
procedural efficiency. STOP
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Table 3. Preoperative Predictive Accuracy of IRIS in Comparison to Intraoperative Findings Based on 
Degree of Selective Ischemia

Approach for warm ischemia 
during procedure

Preoperative 
clamping  
technique 

planned, No.

Intraoperative 
clamping  
technique  

executed, No.

Percentage  
overlap in  
clamping  

decision, %

Primary renal artery clamping 10 11 90.9

Off clamp/selective clamping 12 11 91.7

No clamp 5 7 71.4

Secondary artery clamping 4 3 75

Tertiary artery clamping 3 1 33.3

PROSPECTIVE COMPARATIVE STUDY
Arrow-right Continued from page 53

Table 2. Surgeon’s Response to Intraoperative Questionnaires Following Utilizing CT vs IRIS for 
Intraoperative Guidance

CT arm, No. (%)
(N=36)

IRIS arm, No. (%)
(N=45)

Anatomical interpretation
 Tumor location
 Tumor depth
 Renal artery
 Renal vein
 Surrounding structures

17 (47.2)
18 (50.0)
18 (50.0)
12 (33.3)
12 (33.3)

45 (100)
45 (100)
45 (100)
45 (100)
43 (95.6)

Scan made my procedure efficient 9 (25) 41 (91.1)

Intraoperative identification of 
anatomy easy and fast

11 (30.6) 43 (95.6)

Confident in success in completing 
planned procedure

27 (75) 44 (97.8)
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Impact of Family History and Germline Genetic  
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Current risk stratification strat-
egies for prostate cancer (PC) and 
selection criteria for active surveil-
lance (AS) rely primarily on clini-
cal and pathological factors and do 
not consider family history or ger-
mline genetic risk. It has long been 
established that family history of 
prostate cancer increases the risk of 
prostate cancer diagnosis and mor-
tality 2- to 4-fold.1 More recently, 
there is growing evidence that men 
with a family history of other can-
cers, such as breast, ovarian, and 
pancreatic cancer, also have an in-
creased risk for lethal prostate can-
cer.2-4 While both genetic and en-
vironmental risk factors are shared 
among family members, twin stud-
ies attribute >50% of the variation 
of PC risk to genetic factors.5 The 
established genetic risk factors for 
PC range from rare pathogenic 
mutations in DNA repair genes 
(eg, BRCA2) to common single-nu-
cleotide polymorphisms (SNPs) as-
sociated with PC risk. While >260 
PC-associated SNPs have been 
identified to date through large-
scale genome-wide association 
studies and used to generate poly-
genic risk scores (PRSs), most of 
these variants are associated with 
risk of developing any PC (not ag-
gressive or high-grade PC). Studies 

investigating genetic association 
with aggressive PC have identified 
specific variants in the 8q24 and 
19q13 regions associated with ag-
gressive disease and/or PC-specif-
ic mortality.6-9 To our knowledge, 
no prior studies have examined 
the combined prognostic value of 
family history and germline risk 
variants among patients with favor-
able-risk PC eligible for AS. In this 
study, we evaluated the combined 
impact of a positive expanded fam-
ily history (including not only PC 
but other genetically related can-
cers) and germline risk SNPs on 
long-term outcomes of AS-eligible 
patients.

In a prospective cohort of 51,529 
U.S. men in the Health Profession-
als Follow-up Study, 1,367 were 
diagnosed with clinically favor-
able-risk (National Comprehensive 
Cancer Network [NCCN] low- or 
favorable intermediate–risk) PC 
from 1986 to 2016 and underwent 
genome-wide SNP genotyping. 
Positive expanded family history 
was defined by having any first-de-
gree relatives with prostate, breast, 
and/or pancreatic cancer. A pre-
viously validated PRS derived 
from 269 PC-associated SNPs was 
calculated for each patient. Multi-
variable Cox proportional hazards 
models were used to estimate the 
association between expanded 
family history, germline risk vari-
ants, and PC recurrence or death 
through 2017, adjusting for age, 
PSA, grade group, clinical T stage, 
and primary treatment.

The median follow-up time from 
diagnosis was 14.1 years. Median 
age at diagnosis was 69 years (IQR 
64-74). At diagnosis median PSA 
was 5.9 ng/mL (IQR 4.5-8.1), and 
80.8% of participants had grade 
group 1 PC. By NCCN risk stratifi-
cation, 896 participants (65.5%) had 
low-risk disease and 471 (34.5%) had 
favorable intermediate–risk disease. 
During 30 years of follow-up, 263 
(19.2%) patients had PC recurrence 

and 52 patients (3.8%) died of PC. 
A positive expanded family history 
was observed in 489 (36%) patients 
(Fig. 1, A). Men with a positive ex-
panded family history had an 83% 
greater risk of PC-specific death 
(multivariable-adjusted HR 1.83, 
95%CI 1.06-3.17, P = .03; Fig. 1, B). 
Notably, a model including positive 
expanded family history performed 
significantly better compared to 

the model including family history 
of PC alone (ANOVA, P < .001, 
Fig. 1, B).

We next investigated whether the 
269-SNP PRS was associated with 
either PC recurrence or death and 
found the PRS was not associated 
with either outcome (Fig. 2). We 
then focused on specific variants 
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Figure 1. Association of expanded family history and prostate cancer (PC)–specific death. A, Distri-
bution of family cancer history in first-degree relatives colored by age of youngest family member at 
cancer diagnosis. B, Forest plot of associations between family cancer history and PC-specific death 
adjusted for age, PSA, grade, clinical T stage, and primary treatment.
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“ While both genetic 
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risk factors are 
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of the variation of 
PC risk to genetic 
factors.”
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with previously validated associa-
tions with PC aggressiveness and 
found rs2735839 on 19q13 to be sig-
nificantly associated with PC-spe-
cific death (multivariable–adjust-
ed HR 1.77, 95%CI 1.02-3.10, 
P = .04).

Finally, we evaluated the com-
bined effect of both family history 
and common genetic variants. Our 
modeling demonstrated that fami-
ly history and the 19q13 risk SNP 
rs2735839 were each independent-
ly associated with PC-specific 
death. We generated a heritable 
risk score giving 1 point each to a 
 positive expanded family history 
and rs2735839 risk allele. Each 
point of the heritable risk score 
was associated with a 73% in-
creased risk of PC-specific death 
(multivariable–adjusted HR 1.73, 
95%CI 1.16-2.57, P = .007; Fig. 3, 
A). This association was even more 
pronounced for the subgroup of 
patients with NCCN low-risk dis-
ease (multivariable–adjusted HR 
2.86, 95%CI 1.53-5.33, P < .001; 
Fig. 3, B).

Our study represents one of the 
largest cohorts, to our knowledge, 
in which the combined impact of 
family history and germline genet-
ic risk on outcomes on AS-eligible 
PC has been investigated. Unique 
to our study is the long-term fol-
low-up allowing investigation of 
PC death as a primary outcome 
and our broader definition of fam-
ily history inclusive of other malig-
nancies with shared genetic under-
pinnings with PC. While previous 
studies have concluded that family 

history of PC is not a risk factor 
for patients eligible for or on AS,10 
these studies relied on a narrower 
definition of family history of PC 
alone, short-term outcomes such 
as adverse pathology at surgery, 
or upgrading on subsequent sur-
veillance biopsy, and shorter fol-
low-up time.

In summary, our study found 
that patients with AS-eligible pros-
tate cancer with a family history 
of prostate, breast, or pancreatic 

cancer and/or a 19q13 germline 
risk allele had an elevated risk of 
PC-specific death. These findings 
have implications for how familial 
and germline genetic risk should 
be factored into clinical decision 
making around AS. STOP
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Figure 2. Association between the prostate cancer polygenic risk score (PRS) and prostate cancer 
(PC) recurrence and PC-specific death. The fifth and sixth deciles of prostate cancer PRS are used as 
the reference. Bars indicate 95% confidence intervals around the hazard ratio estimates.

Figure 3. Kaplan-Meier estimates for prostate cancer (PC)–specific death stratified by number of heritable risk factors. A, Entire cohort of low- and favorable 
intermediate–risk PC. B, Subset of cohort with low-risk PC. P value of log-rank test for trend. NCCN indicates National Comprehensive Cancer Network.

“ In summary, our 
study found that 
patients with AS-
eligible prostate 
cancer with a 
family history of 
prostate, breast, or 
pancreatic cancer 
and/or a 19q13 
germline risk allele 
had an elevated 
risk of PC-specific 
death.”
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Intravesical Bacillus Calmette-
Guérin (BCG) with transurethral 
tumor resection is considered 
first-line organ-preserving ther-
apy for patients with high-risk 
nonmuscle-invasive bladder can-
cer (NMIBC).1 Despite this treat-
ment, up to 20%-50% of patients 
will eventually fail to respond, 
and 15% of patients will progress 
to muscle-invasive disease.2 This 
represents a missed opportunity to 
identify the most appropriate can-
didates for BCG therapy, while po-
tentially allowing for lead time to-
ward muscle-invasive disease that 
harbors a poorer prognosis.3

Currently, the best predictors of 
BCG response are clinicopathologi-
cal features such as tumor grade and 
stage. Previously studied molecular 
predictors of BCG response have 
included genomic alterations, mo-
lecular subtyping, mutational bur-
den, DNA methylation, neoantigen 
load, and inflammatory markers.4 
An important drawback with many 
of these approaches is the depen-
dence on primary tumors as the 
marker source, where NMIBC tis-
sue availability may be very limited. 
MicroRNAs  (miRNAs) are short 
noncoding RNAs that regulate gene 
expression and are dysregulated in 
several malignancies including blad-
der cancer,5 exerting their effects as 
oncogenes or tumor suppressors. 
miRNAs are detectable in various 
body fluids including urine, and are 
relatively stable under various stor-

age conditions.6 Their assessment in 
urine can therefore potentially serve 
as a unique liquid biopsy assay in 
the setting of NMIBC.

Our study hypothesized that 
urine-based miRNA profiles from 
NMIBC patients are reflective of pri-
mary tumor biology, and are distinct 
based on BCG response. We identi-
fied 120 patients with NMIBC who 
were treated at MD Anderson Can-
cer Center between 2005 and 2010. 
These patients underwent transure-
thral bladder tumor resection and 
subsequently received intravesical 
BCG treatment. Total RNA was iso-
lated from frozen banked pretreat-
ment urine specimens from these 
patients under an Institutional Re-
view Board-approved protocol. The 
amplification-free nCounter plat-
form was used to profile miRNAs, 
and samples that passed quality 
metrics were used for downstream 
analysis. Patients were categorized 
as responders or nonresponders; 
the latter included those who were 
unresponsive after adequate BCG 
therapy.7 Median follow-up for the 
entire cohort was 9.1 years.

A group of 80 patients formed a 
discovery set (comprised of 52 re-
sponders and 28 nonresponders), 
and 40 patients were used as a vali-
dation set (consisting of 26 respond-
ers and 14 nonresponders). There 
were no statistically  significant dif-
ferences in demographic or clinico-
pathological parameters between 

the discovery and validation sets. 
Variance filtering was used to identi-
fy differentially expressed  miRNAs 
in the discovery set. Random for-
ests, a machine learning method 
for classification,8 were then used to 
generate predictive signatures for 
BCG response on the discovery set. 
This approach constructs a multi-
tude of decision trees with internal 
cross-validation to generate optimal 
classifiers while correcting for over-
fitting.9 Each tree generates a class 
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Figure. A, An initial 233-miRNA classifier was constructed that was subsequently used to interrogate 
a blinded validation set. B, The 35 best miRNAs were used to construct another classifier that was 
similarly confirmed on the validation set.
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prediction, and the class with the 
most votes becomes the model’s 
prediction. Random forest classifi-
ers constructed using this approach 
were then blindly applied to the 
validation set.

A 233-miRNA classifier was ini-
tially constructed on the discovery 
set. The sensitivity, specificity, and 
negative predictive value were noted 
at 81%, 64%, and 64%, respectively 

(see Figure). This classifier was then 
used to blindly interrogate a valida-
tion set. The corresponding perfor-
mance metrics were 78%, 53%, and 
64%, respectively. In an effort to 
generate a more concise signature, 
the highest-ranked 35 miRNAs were 
used to construct another classifier 
on the discovery set. Sensitivity, spec-
ificity, and negative predictive value 
herein were noted at 85%, 68%, and 
70%, respectively. When applied to 
the validation set, the correspond-
ing performance metrics were 78%, 
46%, and 71%, respectively.

NMIBC patients who prog-
ress on BCG therapy often have  
compromised survival due to de-
lay in curative therapy (ie, radical 
 cystectomy or trimodal therapy). In 
addition to the clinical impact, re-
current or nonprogressive disease 
can also impose a heavy financial 
burden on health care systems 
and is associated with significant 
morbidity. Furthermore, in an era 
of BCG shortage, predicting opti-

mal response to BCG is clinically 
relevant for identifying those who 
may benefit from early consider-
ation of alternate bladder-spar-
ing therapies10 or more aggressive 
management. Given the multifac-
eted mechanism of action of BCG, 
it is conceivable that biomarkers 
reflecting the oncologic and immu-
nological bladder milieu in NMIBC 
patients may be poised to offer a 
global perspective of the complex 
disease state.  miRNAs assayed from 
pretreatment urine specimens of this 
heterogeneous patient population 
can therefore serve as an informative 
liquid biopsy test in this setting. This 
study serves as a proof-of-concept 
that such assays may hold promise 
as robust predictive tools for BCG 
response in NMIBC. STOP
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“ NMIBC patients 
who progress on 
BCG therapy often 
have compromised 
survival due to 
delay in curative 
therapy (ie, 
radical  cystectomy 
or trimodal 
therapy).”
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