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of patients receiving placebo died from adverse reactions, which included death (0.4%), cardiac failure (0.3%), cardiac arrest (0.2%), general physical health 
deterioration (0.2%), and pulmonary embolism (0.2%) for NUBEQA.

Adverse reactions occurring more frequently in the NUBEQA arm (≥2% over placebo) were fatigue (16% vs 11%), pain in extremity (6% vs 3%) and rash (3% 
vs 1%). 
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frequently and modify NUBEQA dose as needed.
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Effects of NUBEQA on Other Drugs – NUBEQA inhibits breast cancer resistance protein (BCRP) transporter. Concomitant use increases exposure (AUC) and 
maximal concentration of BCRP substrates, which may increase the risk of BCRP substrate-related toxicities. Avoid concomitant use where possible. 
If used together, monitor more frequently for adverse reactions, and consider dose reduction of the BCRP substrate.
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Metastasis-free survival (MFS) was the primary endpoint, and overall survival (OS) was a key secondary endpoint.1

* Time to pain progression was defi ned as at least a 2-point worsening from baseline of pain score on BPI-SF (a validated health-related quality-of-life 
instrument) or initiation of opioids and reported in 28% of all patients on study.
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“ Making the 
commitment to 
move out of your 
comfort zone is 
the first step to 
incorporating 
mini-PCNL into 
your practice.”

Incorporating Mini-Percutaneous Nephrolithotomy  
into Your Practice: Why and How?
Bodo Knudsen, MD, FRCSC
The Ohio State University Wexner Medical Center, 
Columbus

Urology is a specialty that has 
always been driven forward by in-
novation. There are many exam-
ples of how urologists pursued the 
technical innovations that led to im-
proved patient care and outcomes, 
lower morbidity and more rapid 
convalescence. Percutaneous neph-
rolithotomy (PCNL) revolutionized 
the treatment of renal stones and 
helped make open stone surgery es-
sentially a procedure of historical in-
terest. PCNL has traditionally been 
performed with a large, ~30Fr tract 
using a large nephroscope compat-
ible with pneumatic and ultrasonic 
lithotripters and rigid grasping for-
ceps. Similar to trends with other 
minimally invasive procedures, 
equipment and techniques have 
been miniaturized to reduce the size 
of the incision and tract in order 
to reduce the morbidity associated 
with the  procedure.

Mini-PCNL involves creating 
a percutaneous tract ~14–20Fr in 
size and then using a “mini” ne-
phroscope coupled with small cal-
iber lithotripters to fragment and 
clear the stone particles. A key 
component to mini-PCNL is clear-
ing the fragments out through the 
tract rather than leaving them to 
pass, which may provide an import-
ant benefit over other minimally 
invasive procedures such as extra-
corporeal shockwave lithotripsy or 
ureteroscopy and laser lithotripsy.

Many urologists who perform 
PCNL trained with large 30Fr tract 
sizes. This has proven to be safe 
and effective, and many experi-
enced surgeons have had excellent 
outcomes. However, the risk of 
complications, especially bleeding, 
transfusion and embolization, re-
mains a concern. With mini-PCNL 
some of these risks are mitigated by 
the smaller tract size.

Incorporating mini-PCNL into 
the practice of a urologist who has 
had success with standard 30Fr 
PCNL involves getting someone to 
move outside of their comfort zone. 
I have spoken to many colleagues 
who do standard PCNLs and have 

heard the arguments of being com-
fortable with how they do it, already 
having low transfusion rates, not 
wanting to use smaller instruments, 
or simply stating their stone popu-
lation is far too complex to consid-
er mini-PCNL. I, too, had similar 
thoughts after having spent the ma-
jority of my first 10 years in practice 
performing primarily standard 30Fr 
PCNLs. However, after seeing the 
successes many of my international 
friends and colleagues were having 
with mini-PCNL, my innate curiosi-
ty and desire for ongoing innovation 
was tapped. Making the commit-
ment to move out of your comfort 
zone is the first step to incorporating 
mini-PCNL into your practice.

Mini-PCNL requires investing in 
several pieces of specialized equip-
ment, including the tools to dilate 
the tracts, the sheath, the mini ne-
phroscope and the lithotripsy devic-
es. While small-caliber balloons ex-
ist, most surgeons utilize rigid 1-step 
dilation for mini-PCNL. Numerous 
manufacturers produce the necessary 
equipment. I utilize the Storz MIPS 
system (Karl Storz, Tuttlingen, Ger-
many) in my practice. The MIPS sys-
tem includes a range of dilators and 
sheaths, as well the mini nephroscope 
and graspers. The system creates a 
Venturi effect as you pull the scope 
back out through the sheath and al-
lows for rapid removal of stone piec-
es. For lithotripsy devices, I favor a 
365 micron core sized laser fiber and 
either a holmium:YAG or thulium 
fiber laser. A simple low-powered 
holmium:YAG set at 1 J, 10 Hz with 
short pulse  duration will work well to 
fragment stones into pieces that can 
be quickly cleared out through the 
sheath. A “dusting” approach can also 
be used, but I have generally found it 
simpler to try and fragment the stones 
into pieces just small enough to wash 
out through the sheath. 

At the time I embarked upon 
mini-PCNL I was primarily per-
forming my PCNLs in the prone-
split leg position. While this 
worked well for mini-PCNL there 
were times that I found clearance 
of the fragments challenging, espe-
cially when the tract was vertical 
in orientation. Essentially, I was 
fighting gravity. Around the time I 

started performing mini-PCNLs I 
also began transitioning to supine 
PCNL. While the pros and cons 
of prone and supine PCNL are be-
yond the scope of this article, the 
more dependent and horizontal 
tract position used during supine 
PCNL facilitates stone clearance 
(see figure). 

While mini-PCNL works ex-
tremely well, there remain situa-
tions where I prefer a larger tract 
size. In my practice, I will have a 
conversation with a patient regard-
ing mini-PCNL as an option for 
stones 15–30 mm throughout the 
collecting system, but for the lower 
pole will consider stones as small as 
10 mm. Alternatives such as flexible 
ureteroscope and shockwave litho-
tripsy will also be discussed. For 
stones larger than 3 cm, typically a 
standard PCNL is recommended. 

There is a learning curve to mini-
PCNL as the techniques utilized 
during the procedure to fragment and 
clear the stones are different than stan-
dard PCNL. I believe some urologists 
get discouraged during the initial pro-
cedures and abandon the technique. 
Some tips for those starting out include 
ensuring the sheath is close to the 
stone that you are treating. The small-
er sheath can be easily moved in and 
out of the kidney during the procedure 
and will usually fit through an infun-
dibulum. Having the tip of the sheath 
near the stones optimizes the Venturi 
effect and helps clear the stone pieces 

rapidly while simultaneously prevent-
ing them from scattering through the 
collecting system.  Further, the mini 
nephroscope is also far more maneu-
verable than a standard nephroscope 
and allows one to move atraumatically 
through the kidney, carefully clearing 
any residual fragments.

Mini-PCNL is an evolution of 
percutaneous stone treatment. 
The first step to incorporating it 
into your practice is making the 
commitment to move out of your 
comfort zone. Obtaining the prop-
er equipment for the procedure is 
the next step. I would also encour-
age you to speak with a colleague 
who has experience with the pro-
cedure for some tips and tricks be-
fore you start, but then also circle 
back with them after a few cases to 
review what challenges you had. 
Often with a few tweaks to the tech-
niques, the obstacles can be quickly 
overcome. STOP

Figure. Chief Resident Stephanie Stillings performs mini-PCNL at The Ohio State University.
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Penoscrotal Decompression: A New Surgical Option  
for Prolonged Ischemic Priapism
Samantha W. Nealon, MD
University of Texas Southwestern Medical Center, 
Dallas

Shervin Badkhshan, MD, MBA
University of Texas Southwestern Medical Center, 
Dallas 

Allen F. Morey, MD
University of Texas Southwestern Medical Center, 
Dallas

Introduction
Priapism is a challenging uro-

logical emergency defined by per-
sistent erection beyond 4 hours in 
the absence of sexual stimulation 
or desire.1 Approximately 95% of 
priapism cases are ischemic, cre-
ating a penile compartment syn-
drome in which poor circulation 
and swelling compromise tissue 
oxygenation.2 Etiologies include 
intracavernosal injections, nonil-
licit (trazodone, alprazolam, tes-
tosterone) and illicit medications 
(cocaine, marijuana), sickle cell 
disease, constrictive penile devices 
and idiopathic causes.3 

Therapy centers around the 
goals of prompt detumescence, 
oxygenation restoration and erec-
tile function preservation. Conser-
vative measures are implemented 
first, including ischemia confirma-
tion with a corporal blood gas, fol-
lowed by corporal aspiration, man-
ual irrigation and injection of 
alpha agonists.1 If these efforts are 
unsuccessful, distal corporoglan-
ular shunts can be performed in 
progressively more invasive proce-
dures, including Winter, Ebbehoj, 
and T- and Al-Gorab shunts, with 
or without corporal tunneling ma-
neuvers.1 

Erection duration at presen-
tation constitutes a critical prog-
nostic factor for priapism man-
agement—poor outcomes are 
associated with priapistic duration 
>24 hours, which we consider pro-
longed ischemic priapism (PIP). 
After 24 hours, distal shunts are 
less reliable and erectile dysfunc-
tion (ED) often ensues regardless 
of treatment. Proximal shunting 
procedures are no longer recom-
mended in contemporary practice 
as they are time-consuming, un-
reliable and technically challeng-

ing.1 Early or delayed placement 
of a malleable penile prosthesis 
(MPP) may be considered in the 
setting of PIP but has been asso-
ciated with delayed complications 
after distal shunting.1  

Our experience with MPP inser-
tion for acute priapism cases over 
the past decade at Parkland Memo-
rial Hospital inspired development 
of the penoscrotal decompression 
(PSD) technique. We observed that 
distal shunts frequently failed in the 
setting of prolonged priapism. In-
traoperatively, we also appreciated 
that immediate detumescence was 
universally achieved after dilat-
ing the corporal space for implant 
placement; moreover, even pa-
tients with many days of ischemic 
pain experienced immediate relief 
after MPP. During long-term fol-
lowup, after managing many MPP 
complications (distal and lateral 
cylinder extrusion, infection) after 
PIP, we hypothesized that corporal 
dilation alone may be both safe and 
adequate to resolve PIP/refractory 
priapism. 

Since 2018, we have expanded 
the role of PSD for prolonged pri-
apism in lieu of both distal shunts 
and immediate prosthetic inser-
tion procedures.3,4 The PSD pro-
cedure was developed to achieve 
the goals of 1) reliable detumes-
cence with immediate restoration 
of oxygenated penile blood flow, 
relieving penile compartment syn-
drome, 2) optimal surgical expo-
sure enabling proximal corporal 
tunnelling, which disrupts the co-
agulated blood near the origin of 
the cavernosal arterial blood 
supply, 3) improved penile cos-
mesis versus distal shunt, 4) less 
cost and fewer complications than 
immediate prosthesis placement, 
5) no special equipment required, 
6) penoscrotal incision, which is 
commonplace for most penile 
prosthesis procedures worldwide, 
and 7) no contraindication to sub-
sequent inflatable penile prosthe-
sis insertion.

Our Priapism Algorithm
In most cases of PIP/refractory 

priapism, a series of the initial strat-

egies described has already been 
exhausted. We use an algorithmic 
approach based on timing of pre-
sentation to determine which pa-
tients are best suited for a PSD. For 
those presenting with confirmed 
acute ischemic priapism of <24 
hours, it is reasonable to perform 
a distal corporoglanular shunt, fol-
lowed by a PSD if the distal shunt 
fails. For those with >24 hours of 
priapism at initial presentation, we 
proceed directly to bilateral PSD 
(fig. 1). 

Surgical Technique
A 14Fr silicone Foley catheter 

is inserted to help identify the 
urethra intraoperatively. As pre-
viously described,4 a transverse 
penoscrotal incision is made and 
dissection carefully carried down, 
exposing tunica albuginea bilat-
erally. Two traction sutures are 
placed in each corporal body, and 
1–2 cm corporotomies are creat-
ed. A pediatric Yankauer suction 
tip is passed bilaterally in both 
distal and proximal directions to 
decompress the corpora. Care is 
taken to angle the Yankauer tip 
laterally to avoid urethral injury 
(fig. 2). Any remaining ischemic 

blood is manually expressed, fol-
lowed by vigorous corporal irri-
gation with normal saline. The 
corporotomies are closed with 
the traction sutures. When ade-
quate detumescence is achieved, 
the dartos and skin are closed 
with absorbable monofilament 
sutures. The penis is wrapped in 
a Mummy WrapTM with a Ker-
lixTM bandage and Foley cathe-
ter removed the next day. Most 
patients are discharged home by 
postoperative day 1 with 6-week 
followup to evaluate their inci-
sions and symptoms.3

Outcomes and 
Expectations

PSD success is defined as reso-
lution of ischemic pain and rigidi-
ty, and no additional interventions 
needed. In our large multi-insti-
tutional study of PSD in 2020, 
there were no complications, and 
all had pain resolution at follow-
up. We no longer recommend 
unilateral PSD since several early 
patients developed recurrent pria-
pism, eventually requiring salvage 
bilateral PSD.3 

Figure 1. Algorithm for PSD selection.3

Arrow-right Continued on page 8
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Nine of 15 patients surveyed 
(60%) reported return of spon-
taneous erections adequate for 
penetration with/without phos-
phodiesterase-5 inhibitors after 
PSD. Among the other 6 patients 
who reported ED, 2 later had un-
eventful inflatable penile  prosthesis 
 placement, and both had ED 
 predating the priapism episode.3 
It is unclear whether post-priapism 
ED following PSD is caused by the 
ischemic event itself or by corpo-
ral dilation—most likely, both fac-
tors contribute.1 Erectile function 
outcomes are further confounded 
by patient age, comorbidities, pri-
apism etiology and presentation 
timing. 

With additional experience, 
we noted that some patients have 
rebound hyperemia with recurrent 
tumescence after an initially suc-
cessful PSD. These patients typi-
cally respond well to 200 mg phen-
ylephrine injected directly into 
the corpora bilaterally, preferably 
while the patient remains under 
anesthesia. Postoperatively, some 
penile pain, edema and woody fi-
brosis are expected, resultant from 
the advanced ischemic insult to the 
tissue, typically resolving over 4–6 
weeks. This is poorly described in 
the literature but important for pa-
tient counseling and postoperative 
expectations.

Conclusions
PSD is a practical, safe, effective 

new surgical option that is prom-
ising as a definitive procedure for 
men with PIP. Age, comorbidities 
and priapism duration are import-
ant variables that make definitive 
prognostic statements difficult to 
render after this type of “damage 
control” surgery. Most younger 
men do recover adequate erec-
tile function after PSD. When ED 
persists after the priapism episode, 
subsequent penile implant inser-
tion appears to be both safe and 
effective for restoration of sexual 
function, with less risk of glanular 
cosmesis and cylinder extrusion 
concerns. STOP

Dr. Allen Morey receives honoraria for 
being a guest lecturer/meeting participant 
for Boston Scientific and Coloplast Corp. 
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PENOSCROTAL DECOMPRESSION
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Figure 2. PSD technique.3 A, traction sutures placed, corporotomy made. B and C, distal and proximal 
passage of the pediatric Yankauer. D, repeat procedure on opposite side.
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Muscle-invasive bladder can-
cer (MIBC) is treated with radical 
cystectomy and possible neoadju-
vant chemotherapy (NAC) or ad-
juvant chemotherapy (AC). NAC 
provides a 5%–8% absolute in-
crease in overall survival (OS) at 5 
years compared to surgery alone, 
with a number-needed-to-treat of 
~10–20.1 NAC aims to reduce the 
primary tumor burden while treat-
ing subclinical micrometastases, 
though it delays definitive extir-

pative therapy for nonresponders. 
Even though ~30%–50% of pa-
tients with MIBC are downstaged 
following NAC on final surgical 
pathology to ≤pT1N0 and ~20%–
40% to pT0, this translates to a 
mere ~5% OS benefit (fig. 1).2–4 
Surgical treatment is postponed in 
these patients, and they are subject-
ed to the toxicities of chemothera-
py. Thus, there is the risk of over-
treatment with NAC. Moreover, 
for logistical and socioeconomic 
reasons, only about 15%–30% of 
patients with MIBC who undergo 
radical cystectomy receive NAC.5 
Nevertheless, NAC is standard of 

care and is recommended by ma-
jor guidelines to eligible patients, 
perhaps owing to the initial higher 
level of evidence supporting its use 
compared to AC.6 

In contrast, the adjuvant ap-
proach avoids delay to surgical 
therapy and provides pathological 
information that can inform the 
initiation of systemic treatment 
if high risk pathological features 
are present (pT3, pT4a or pN+), 
ergo providing chemotherapy in 
those patients who are most like-
ly to benefit from it and curbing 

Arrow-right Continued on page 9
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overtreatment. AC is used fol-
lowing up-front radical cystec-
tomy and was shown in a recent 
meta-analysis to provide an abso-
lute OS benefit of 6% at 5 years 
compared to surgery alone, and a 
9% absolute OS benefit when ad-
justed for covariates, resulting in a 
number-needed-to-treat of ~10–20 
(fig. 2).7 It is inviting, though inap-
propriate, to equate the OS benefit 
across settings as the patient pop-
ulations receiving NAC or AC are 

inherently different. 
There is a selection bias in the 

studies from which these data are 
based. The majority of patients in-
cluded in the meta-analyses inves-
tigating cisplatin-based NAC had a 
performance status of 0 or 1, had 
a creatinine clearance >50 ml per 
minute and were less than 70 years 
old.1 Given that the average age of 
bladder cancer diagnosis is 73, the 
benefit seen in NAC trials may not 
extend across the entire bladder 

cancer patient population. The use 
of AC minimizes overtreatment 
by reserving therapy for those 
with high risk features on surgical 
pathology, and importantly only 
treats patients who survive surgery 
and are postoperatively fit, result-
ing in a survivorship bias. There-
fore, OS comparison between 
NAC and AC must be interpreted 
cautiously.

In the adjuvant setting, im-
munotherapy in the form of 

 nivolumab has been shown to in-
crease disease-free survival (DFS) 
in patients who were at high risk 
for recurrence compared to place-
bo.8 Importantly, though, and in 
contrast to AC, adjuvant immu-
notherapy has not yet been shown 
to be a reasonable substitute for 
NAC. Bajorin et al noted in a sub-
group analysis that DFS was only 
statistically significantly improved 
in patients who received neo-
adjuvant therapy in addition to 
adjuvant nivolumab.8 Also, DFS 
was higher among patients with 
tumor programmed death ligand 
1 (PD-L1) expression level of 1% 
or more. Again, we see the theme 
of precision medicine: tailoring 
treatment to patient and tumor 
characteristics.

Precisely selecting patients 
most likely to benefit from treat-
ment will be the cornerstone of 
chemotherapy utilization in the 
future management of MIBC. 
Circulating tumor DNA  (ctDNA) 
has shown early promise as a 
 serum biomarker that has prog-
nostic and predictive power at 
several points in the disease 
course and is suggestive of ear-
ly metastatic disease—and thus 
may serve as a trigger for the ini-
tiation of NAC.9 In the adjuvant 
setting, patients with high-risk 
final pathology who are  positive 

Figure 1. Sankey diagrams showing the proportional flow of MIBC patients treated with neoadjuvant gemcitabine and cisplatin (GC, left), and those  
treated with neoadjuvant methotrexate, vinblastine, doxorubicin and cisplatin (MVAC, right). The 3 leftmost blue bands represent patients’ proportional 
preoperative clinical T-stage, and the rightmost 5 nodes represent the proportions of final surgical pathology following radical cystectomy. The flow be-
tween these 2 represents the number of patients experiencing downstaging (green), upstaging (red) and consistent staging (beige). The leftmost percent-
ages describe the proportion of downstaging and upstaging within each clinical T-stage cohort. This figure is adapted from table 2 in a report by Zargar  
et al,2 with the exclusion of any Tx and Nx patients (8).

Arrow-right Continued on page 10
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Figure 2. Forest plot (A) and Kaplan-Meier (B) curves (nonstratified) of the effect of adjuvant (Adj) chemotherapy (CT) on overall survival. In part A of figure, each trial is represented by a square, the center of 
which denotes the hazard (haz) ratio for that trial (comparison), with the horizontal lines showing the 95% and 99% confidence intervals. The size of the square is directly proportional to the amount of infor-
mation contributed by the trial. The black diamond gives the pooled hazard ratio from the fixed-effect model; the center of this diamond denotes the hazard ratio and the extremities of the 95% CI. This figure 
and caption are from a study by the Advanced Bladder Cancer Meta-analysis Collaborators Group.7 
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for ctDNA have been shown 
to derive survival benefit from 
atezolizumab versus observation, 
while this benefit did not exist 
for those patients who were ctD-
NA negative.10 ctDNA as a mark-
er for molecular residual disease 
has the potential to dictate the 
initiation of chemotherapy and 
immunotherapy in the treatment 
of MIBC.  

Meta-analysis data now under-
score a choice between NAC and 
AC that depends on both clinical 
context and clinician and patient 
preference. Though comparison 

between options in terms of OS 
is limited due to bias, there is 
clear benefit in both cases, albeit 
at a cost of notable side effects. 
The burden is on the clinician to  
decide which patients mer-
it which medicines as we await 
more advanced and accessible 
treatment stratification; until 
then, we remember the words of 
William Osler: “Medicine is a sci-
ence of uncertainty and an art of 
probability.” STOP
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0000000000000284.

Study Need and Impor-
tance: Telemedicine has expand-
ed into many fields, including urol-
ogy. It has been seen that only 10% 
of urologists practice in nonmetro-
politan areas. Several studies have 
noted the successful implementa-

tion of urology telemedicine pro-
grams, particularly in terms of cost, 
distance traveled, missed work and 
decrease in wait times for postop-
erative visits, all without sacrificing 
patient satisfaction, patient-provid-
er facetime or saftey. However, in 
pediatric urology the concordance 
rate between physical diagnosis at 
the time of telehealth visit and pre-
operative/intraoperative physical 
examination has not been previ-
ously investigated. Our study is of 
value because it sheds light on our 
experience in building capacity for 
telemedicine in West Virginia and 
with advanced practice provider 
(APP) training and collaboration 
working alongside the 2 pediatric 
urologists in our state to provide 
care for the pediatric patients in 
Appalachia. 

What We Found: For the 
92 patients included the mean 
roundtrip driving time saved uti-
lizing telemedicine consultation 
was 4 hours and 46 minutes with 
a mean driving distance saved of 
299.8 miles per patient. Travel 
cost saved averaged $173.88 per 
patient. The most common sur-
gical case booked by the APP 
in clinic was orchiopexy (10 cas-
es; see table). Of the 23 patients 

who scheduled for surgery, only 
2 patients (8.7%) had an initial 
diagnosis that was not concor-
dant with their APP preoperative 
 examination.

Limitations: One limitation of 
our study is a relatively small sam-
ple size. This can be explained by 
the nature of our telemedicine con-
sultation system and our compara-
tively small state pediatric urology 
population.

Interpretation for Pa-
tient Care: The high diagno-

sis concordance rate (91.3%) in 
physical diagnosis from time of 
initial consultation and preop-
erative/intraoperative setting 
shows that a well-trained APP 
can adequately perform an oper-
ative evaluation via telemedicine 
and can serve as a reproducible 
template in building clinics for 
additional surgical subspecialties 
elsewhere. STOP

Data were collected prior to the COVID-19 
pandemic.

Table. Surgical cases booked by APP for 23 patients

Diagnosis Frequency

Meatoplasty 1

Circumcision revision 2

Circumcision 2

Orchiopexy 10 (1 case was canceled)

Orchiectomy 1

Hydrocelectomy 2

Inguinal hernia repair 1

Correction penoscrotal webbing 1

Correction concealed penis 1

Stone extraction 1

Release penile adhesions 1

https://doi.org/10.1097/UPJ.
0000000000000284
https://doi.org/10.1097/UPJ.
0000000000000284
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Alternatives to Antibiotics in Preventing Pediatric  
Urinary Tract Infections: Status of D-Mannose  
and Cranberry Product Use 
Christina B. Ching, MD
Nationwide Children’s Hospital, Columbus Ohio

Preventing urinary tract in-
fections (UTIs) in those who are 
prone is of paramount impor-
tance, particularly in children. 
While prevention should focus on 
identifying modifiable risk factors, 
such as voiding behaviors and con-
stipation, or anatomical features 
requiring surgical intervention, 
sometimes such causes are un-
clear. As a result, chronic antibiotic 
therapy has been used to prevent 
UTIs. In the adult literature, antibi-
otic suppressive therapy has been 
utilized successfully in preventing 
UTIs. The pediatric literature is 
somewhat conflicted, drawing into 
question its regular practice. While 
certain landmark pediatric studies 
have found antibiotic prophylaxis 
decreases recurrent UTIs in chil-
dren both with and without vesi-
coureteral reflux (VUR),1,2 a 2019 
Cochrane Database systematic re-
view did not support antibiotic pro-
phylaxis in pediatric patients with 
primary VUR.3 

Further complicating its regular 
use is the concern for rising bacte-
rial antibiotic resistance rates and 
the risk of side effects. Such con-
cerns question long-term antibiot-
ic use and highlight the need for 
alternative means of prevention, 
particularly in the pediatric popu-
lation. D-Mannose and cranberry 
products have been investigated as 
alternatives in UTI prevention due 
to their ability to limit bacterial at-
tachment to the urinary tract. 

D-Mannose is a monosacchara-
ide isomer of glucose rapidly ab-
sorbed in powder formulation in 
the gut and excreted in the urine 
where it competitively inhibits 
bacterial attachment to the urinary 
tract. Clinical studies using D-man-
nose for UTI prophylaxis are lim-
ited, with none performed in chil-
dren. One of the only randomized 
controlled trials of D-mannose 
monotherapy use to prevent recur-
rent UTIs found D-mannose as ef-
fective as daily prophylactic nitro-
furantoin use in preventing UTIs, 

and more effective than no inter-
vention.4 Those on D-mannose did 
report fewer side effects than those 
on antibiotics (7.8% vs 27.2%, p 
<0.0001). Other studies of D-man-
nose’s efficacy in UTI prevention 
have included it as part of a cock-
tail of dietary supplements with 
heterogeneity of the supplemental 
products used and small patient 
numbers. A systematic review of 
D-mannose use in adult UTI pre-
vention found a protective effect 
of D-mannose compared to place-
bo (RR 0.23, 95% CI 0.14–0.37), 
with similar efficacy to antibiotic 
use (RR 0.39, 95% CI 0.12–1.25).5 
Ongoing investigations are prom-
ised, with a randomized controlled 
double-blinded study proposed for 
2021 in the United Kingdom (the 
MERIT study) comparing D-man-
nose to placebo alone. 

Cranberry has similarly been 
investigated clinically for its abili-
ty to prevent bacterial attachment 
in the urinary tract. There are pe-
diatric specific studies reviewing 
its use in children both with and 
without VUR, with mixed results. 
A large trial of predominantly fe-
male children with a history of UTI 
randomized to either cranberry 
juice or placebo found a significant 
reduction in the density of UTIs 
(p=0.035) and a reduction in anti-
biotic use in those taking cranber-

ry juice.6 There was no difference, 
however, between groups in the 
overall number of children expe-
riencing a UTI (p=0.21). It should 
be noted that this study did include 
patients with nondilating VUR, 
although the overall number with 
VUR was small. In the only study 
comparing cranberry juice to dai-
ly antibiotic prophylaxis (cefaclor), 
investigators found a comparable 
effect between the two on UTI oc-
currence in children with VUR.7 
This study, however, only included 
12 and 19 patients in each group, 
respectively. 

Systematic reviews on cranber-
ry juice use in UTI prevention 
have primarily combined adult 
and pediatric studies, with subse-
quent subgroup analyses done in 
the pediatric population. The most 

recent Cochrane Database system-
atic review does not advocate the 
use of cranberry juice to prevent 
UTIs, finding no benefit of cran-
berry products compared to either 
placebo or antibiotics in reduc-
ing UTIs in children.8 The review 

“ Systematic 
reviews on 
cranberry juice use 
in UTI prevention 
have primarily 
combined adult 
and pediatric 
studies, with 
subsequent 
subgroup 
analyses done 
in the pediatric 
population.”

“ Concerns 
regarding 
cranberry product 
use relate to a lack 
of standardized 
dosing and 
limitations around 
its tolerability.”
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does note high study dropout 
rates due to the poor taste of the 
cranberry product and issues with 
cranberry dosing quantification 
and standardization. Conversely, 
a smaller systematic review found 
a positive effect of cranberry prod-
ucts in protecting against UTIs in 
children (RR 0.33, 95% CI 0.16–
0.69).9 Interestingly, they found 
that cranberry juice was more ef-
fective than cranberry capsules or 
tablets and recommended at least 
twice-daily dosing for 6 months. 
There has been only 1 systemat-
ic review specifically of pediatric 
studies. It found that cranberry 
products were as effective as anti-
biotic prophylaxis (RR 0.92, 95% 
CI 0.56–1.5; although based upon 
the single study comparing the 2 
treatments mentioned above) and 
better than no therapy or place-

bo (RR 0.48, 95% 0.28–0.8) in 
preventing UTIs in children with 
normal urinary tracts. This review 
did note an unclear risk of bias in 
all studies reviewed, limiting the 
authors from universally recom-
mending cranberry prophylaxis.10 

Concerns regarding cranberry 
product use relate to a lack of stan-
dardized dosing and limitations 
around its tolerability. Suggested 
adult dosing is between 36–72 mg 
of proanthocyanidin containing 
cranberry product per day, with 
up to 300 ml of 5 ml/kg cranberry 
juice per day suggested in children. 
Pure cranberry juice is too acidic 
(pH <2) to ingest alone; cranberry 
cocktail is typically 33% cranber-
ry juice. While overall considered 
safe, there has been concern that 
cranberry juice may increase the 
risk of developing calcium oxalate 

and uric acid stones, but without 
conclusive data. 

It is clear prevention of UTIs is 
important in the pediatric popula-
tion, with alternatives to antibiotic 
use desirable. While D-mannose 
has some promise with continu-
ing evaluation of its use actively in 
progress, use in the pediatric pop-
ulation is extrapolated from adult 
literature with studies needed in 
children. Cranberry products may 
be useful but require further inves-
tigation with larger sample sizes. In 
addition, dosages and formulation 
have to be clarified with attention 
to improving tolerability. STOP
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Cognitive Effect of Androgen Deprivation Therapy in 
Patients with Prostate Cancer
Alicia K. Morgans, MD, MPH
Dana-Farber Cancer Institute, Boston, Massachusetts

Numerous medical and psy-
chological complications are asso-
ciated with exposure to androgen 
deprivation therapy (ADT), the 
most commonly used systemic 
treatment for prostate cancer. One 
complication that remains con-
troversial is cognitive function. 
While multiple studies suggest 
an association between ADT and 
cognitive change, others suggest 
that the risk of cognitive decline 
does not increase with exposure 
to ADT. This brief report reviews 
the association between treatment 
with ADT and cognitive decline, 
as well as potential cognitive ef-
fects of androgen receptor (AR) 
signaling inhibitors and ongoing 
trials.

The idea that ADT is associated 
with impaired cognitive function 
is consistent with our understand-
ing of the effects of hypogonadism 
in noncancer populations. ARs 
are expressed throughout the cen-
tral nervous system (CNS), with 
higher concentrations in the hip-
pocampus and amygdala. These 
regions of the brain are involved 
in memory formation and emo-
tional processing, among other 
activities. Studies of patients with 
naturally occurring hypogonad-
ism due to aging suggest that low 
levels of testosterone are associat-
ed with reduced processing speed 
and verbal and visual memory, as 
well as decreased visuomotor and 
spatial abilities in aging men, es-
pecially among men over 70 years 
of age.1–5 

Multiple studies have evaluat-
ed the effect of ADT on cognitive 
function of men with prostate can-
cer, with conflicting results. One 
population-based study of 16,888 
prostate cancer patients in the 
SEER (Surveillance, Epidemiol-
ogy, and End Results)-Medicare 
database evaluated the association 
between exposure to ADT and 
claims for Alzheimer’s disease.6 A 
multivariable analysis and propen-
sity score analysis both demon-
strated an association between 
ADT exposure and an increased 

risk of Alzheimer’s disease, with 
hazard ratios of 1.66 (95% CI 1.05–
2.64) and 1.88 (95% CI 1.10–3.20), 
respectively. The authors used a 
similar approach to evaluate the 
association between ADT and de-
velopment of all dementias within 
a SEER-Medicare data set includ-
ing 9,272 patients with prostate 
cancer.7 At 5 years, there was an 
absolute increase in risk of 4.4% 
for patients exposed to ADT (HR 
2.17, 95% CI 1.58–2.99). Gonzalez 
and colleagues performed a pro-
spective clinical trial of 58 men 
with prostate cancer undergoing 
treatment with ADT, 84 men with 
prostate cancer not treated with 
ADT and 88 control patients who 
did not have prostate cancer.8 At 
12 months, a greater proportion of 
men receiving ADT met criteria for 
cognitive impairment than control 
participants without prostate can-
cer (OR 1.21, 95% CI 0.66–2.22). 
Finally, McGinty and colleagues 
performed a systematic review of 
14 trials assessing the association 
between ADT and declining cog-
nitive function in men with pros-
tate cancer.9 The authors found 
that ADT was associated with de-
creased visuomotor skills without 
a consistent decline in other cogni-
tive domains.

In contrast, several studies failed 
to find an association between 
ADT and cognitive decline. Al-
ibhai and colleagues prospectively 
evaluated 3 groups of men older 
than 50 years, including 77 men 
with nonmetastatic prostate can-
cer treated with ADT, 82 patients 
with prostate cancer not receiving 
ADT and 82 men without pros-
tate cancer.10 After being assessed 
5 times during a 36-month period, 
there was no significant difference 
between groups in the proportion 
of men who met criteria for cogni-
tive decline on 14 cognitive tests. 
The same research team assessed 
patient-reported cognitive function 
by the FACT-Cog (Functional As-
sessment of Cancer Therapy-Cog-
nitive Function) patient-reported 
outcome measure and similarly 
failed to find a difference at 12 
months between groups in terms of 
cognitive complaints.11 

There is interest in determining 
whether intensified suppression 
of testosterone signaling may be 
associated with more significant 
cognitive complaints. There are 
currently limited head-to-head 
comparative data demonstrating a 
difference in cognitive effects be-
tween the AR signaling inhibitors. 
While abiraterone acetate would 
not directly affect ARs in the 
CNS, data from preclinical stud-
ies suggest that enzalutamide and 
apalutamide cross the blood-brain 
barrier to a greater extent than 
darolutamide and may have direct 
AR antagonist activity within the 
CNS.11–13 Both the AQUARiUS 
and REAAcT studies compared 
cognitive outcomes between men 
with metastatic castration-resis-
tant prostate cancer treated with 
enzalutamide versus abiraterone 
acetate and demonstrated greater 
cognitive change associated with 
enzalutamide.14,15 The ODEN-
ZA trial is a recently reported 
phase 2 study in which 249 men 
with metastatic castration-resistant 
prostate cancer were randomized 
to treatment with darolutamide or 
enzalutamide, with crossover after 
12 weeks. Verbal memory perfor-
mance was superior among pa-
tients treated with darolutamide 
versus enzalutamide (p=0.0075).16 

One hypothesis that seeks to 
explain the conflicting data is that 
there are patients who are more 
vulnerable to the effects of hypogo-
nadism who may experience great-
er cognitive decline in the setting 
of ADT. Multiple ongoing studies 
seek to characterize the relation-
ship between different approaches 
to ADT and cognitive decline in a 
way that may identify populations 
who are most susceptible. One is 
the COGCaP trial, in which men 
with prostate cancer who are re-
ceiving treatment with abiraterone 
or enzalutamide per standard indi-
cations undergo cognitive testing 
and a germline genetic assessment 
to identify single nucleotide poly-
morphisms that may be associat-
ed with greater cognitive decline 
(NCT03016741). A second study 
is the ARACOG trial, in which 
men with castration-resistant pros-

tate cancer are randomized to 
treatment with enzalutamide or 
darolutamide to compare cognitive 
function during treatment with AR 
antagonist treatments with differ-
ent blood-brain barrier penetration 
(NCT04335682). 

Ultimately whether ADT or in-
tensification treatments that reduce 
testosterone signaling are associat-
ed with cognitive decline remains 
undefined. Given this, clinicians 
and patients must be cognizant of 
the potential for cognitive change 
during treatment with ADT and 
identify cognitive decline early if it 
occurs. Referral of patients to neu-
rologists who specialize in demen-
tia or neurological rehabilitation 
can enable patients to be diagnosed 
with early cognitive impairment if 
it is occurring, and to receive be-
havioral or pharmacological inter-
ventions to reverse or slow decline. 
Additionally, urologic oncologists 
can work with patients to change 
or stop systemic prostate cancer-di-
rected hormonal treatments if do-
ing so is not expected to compro-
mise disease control or is otherwise 
in the best interest of the patient. 
Use of a combination of physician 
and patient awareness, willingness 
to adjust the initial treatment plan 
and proactive engagement of con-
sultative services that can support 
patient neurological health can 
mitigate these complications for a 
majority of patients with prostate 
cancer. STOP
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Study Need and Impor-
tance: Cryptorchidism is asso-
ciated with an increased risk of 
testis cancer, and the risk of ma-
lignancy has been shown to in-
crease with age at the time of or-

chiopexy. Data on the prevalence 
of malignant changes in older 
boys and adolescents, however, 
are limited. This retrospective 
study aimed to characterize the 
pathological findings of testis bi-
opsy and orchiectomy specimens 
from older boys and adolescent 
males who underwent surgery for 
cryptorchidism.

What We Found: Seven-
ty-one patients who underwent 
orchiopexy with testis biopsy or 
orchiectomy for cryptorchidism 
from 1994 to 2016 at a pediat-
ric hospital were included in the 
study. All patients were age 10 
years or older (median age 15.3 
years). None had a history of tes-
ticular malignancy or differences 
of sexual development. Malignan-
cy was detected in 2 of 71 patients 
(2.8%); both cases were in patients 
undergoing unilateral orchiec-
tomy for intra-abdominal testes. 
No evidence of malignancy was 
observed in specimens from the  
55 patients with extra-abdominal 
testes (see figure).

Limitations: Our study is 
limited by its single-institution, 
retrospective design. All patients 
underwent tissue sampling, which 
introduces some selection bias. Fur-
ther, the study does not distinguish 
between primary undescended tes-
tes and ascending testes; these 2 

populations likely carry different 
malignancy risks. In practice, how-
ever, differentiating between these 
2 groups is challenging, so aggre-
gated data may be the most clini-
cally relevant. Finally, this study 
does not predict future malignancy 
risk; additional prospective studies 
with long-term followup will be 
valuable in this regard.

Interpretations for Pa-
tient Care: Our findings suggest 

that, for older boys and adoles-
cent males with intra-abdominal 
testes, biopsy or orchiectomy 
should be considered, as these 
may demonstrate malignancy. In 
contrast, for patients of compa-
rable age with inguinal or scro-
tal undescended testes, biopsy is 
likely to be very low yield and 
may not be necessary. STOP

Figure. Schematic of malignancy rate by testis location among older boys and adolescents with 
cryptorchidism.
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While “personalized medicine” 
approaches have dramatically 
enhanced the treatment of some 
diseases, their efficacy in the treat-
ment of kidney stones has been 
called into question. Current AUA 
guidelines encourage biochemi-
cal testing and tailored therapies 
for patients with recurrent kidney 
stone disease. However, there is 
emerging evidence that empiric 
treatment for kidney stone disease 
may have equivalent outcomes to 
personalized regimens.1–5 Empiric 
therapies should assume kidney 
stones are calcium-based, given 
that these represent 90% of all 
kidney stones. This review will 
compare the data for personalized 
and empiric approaches to calci-
um-based kidney stone prevention.

Empiric versus 
Personalized Treatment 

Among 3 contemporary studies, 
there was no evidence that either 
24-hour urine studies or selective 
preventative pharmacological ther-
apy lowered the rate of kidney 
stone recurrence when compared 
to empiric therapy. Possible ex-
planations include differences in 
physicians’ interpretation or rec-
ommendations based on 24-hour 
urine studies. 

Hsi et al in 2021 evaluated stone 
recurrence among patients who 
received selective versus empir-
ic preventative pharmacological 
therapy.3 Selective therapy patients 
underwent 24-hour urine studies 
before treatment while empiric 
therapy patients did not. Among 
10,125 patients followed for 2 years 
after their first stone event, 27% re-
ceived selective therapy and 73% 
received empiric therapy. Over-
all stone recurrence was 11%, and 
there was no difference between 

the groups (p=0.25). The empiric 
cohort had a higher prevalence of 
hypertension, and thus, may not 
have received preventative phar-
macological therapy (eg thiazide 
diuretics) primarily for stone pre-
vention. The authors claim that this 
should bias the results to favor the 
selective therapy group, who were 
more likely exposed to intentional 
pharmacological therapy for stone 
prevention (ie the “stone-clin-
ic effect”), which would increase 
the strength of their findings. The 
study was primarily limited by the 
short followup period.3

Song et al in 2021 examined the 
effects of 24-hour urine studies and 
pharmacological therapy on the 
risk of recurrence in a cohort of 
130,129 stone-forming veterans.5 
Patients already receiving preven-
tative therapy were excluded. Of 
the patients, 7.1% completed 24-
hour urine studies within 6 months 
of their initial stone event. Surpris-
ingly, 24-hour urine studies were 
associated with an increased risk of 
stone recurrence (HR 1.17, 95% CI 
1.12–1.22). This study had a 5-year 
followup and was better controlled 
for inadvertent preventative phar-
macological therapy, mitigating the 
“stone-clinic effect.” The study find-
ings were primarily limited by the 
mostly older male veteran  patients.5

Samson et al evaluated recurrent 
stone episodes in 434,055 patients 
with and without 24-hour urine 

studies and a minimum of 3-year 
followup.6 Of the patients, 6.9% 
had 24-hour urine studies complet-
ed within 6 months of their initial 
stone events, and 24-hour urine 
studies were associated with higher 
3-year stone recurrence (OR 1.15, 
95% CI 1.12–1.19). While this was 
a large study, it was limited by its 
less conservative definition of stone 
recurrence (event within 90 days  
vs 120 days in the other studies) 
and its lack of uninsured/unem-
ployed patients.6

Empiric Diet and Lifestyle 
Changes

The following interventions are 
evidence-based, effective, inexpen-
sive and target modifiable risk fac-
tors that influence stone formation 
(see figure).

Fluid Intake
The AUA guidelines recom-

mend drinking enough liquid to 
produce 2.5 liters of urine daily. A 
“timed water bottle” can help track 
and distribute fluid intake through-
out the day. The ongoing PUSH 
(Prevention of Urinary Stones 
with Hydration) trial will elucidate 
how increased fluid intake can re-
duce the risk of stone progression.7 
While water is the ideal liquid, oth-
er noncalorie containing beverag-
es are effective. For patients with 

soda addiction, consider switching 
to a lemon-lime, citrate-containing 
 beverage. 

Diet
Limiting salt intake to less than 

100 mEq or 2,300 mg per day has 
been shown to lower the risk of 
stone formation. The protective 
effect of dietary calcium can be 
counterintuitive for patients; the 
recommended 1.2 grams of cal-
cium per day reduces the risk of 
stone formation by binding oxalate 
in the intestines and preventing its 
absorption. Risk of kidney stone 
events is significantly lower in veg-
etarian, low-meat, low-oxalate and 
high-fiber diets.7–9 

Medications for Stone 
Prevention

The risk of kidney stone for-
mation can be described through 
drivers of crystallization (low 
urine pH, high excretion of cal-
cium/oxalate and low citrate ex-
cretion) and inhibitors of crystal-
lization (neutral urine pH, low 
calcium/oxalate excretion and 
high citrate excretion). The 2 ma-
jor classes of empiric medications, 
alkali therapy and anti-hypercal-
ciuria therapy, function by modi-
fying these drivers and inhibitors. 
Both classes are effective at re-
ducing the recurrence of kidneys 
stones, irrespective of metabolic 
laboratory results. Choice of em-
piric therapy should be informed 
by patient comorbidities and side 
effect tolerability.

Alkali Therapy
Alkali therapies work by alkali-

nizing the urine, increasing urine 
citrate excretion and decreasing 
crystallization of calcium salts. 
They can prevent calcium, cys-
tine, leucine, tyrosine and uric 
acid stones. The relative risk of 
recurrent stone formation with 
the administration of potassium 
citrate was 0.25 when compared 
with placebo.4 The  recommended 

Figure. Simplified guide to calcium stone prevention. Arrow-right Continued on page 16
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starting dosage of potassium 
 citrate is between 15–30 mEq 
twice a day, taken with meals.2 
Primary care physicians should 
measure serum potassium in 1–2 
months after first prescription. 
Frequency of monitoring should 
change as indicated by the pa-
tient’s comorbidities. Potassium 
bicarbonate at 25 mEq twice a 
day works similarly to potassium 
citrate and may have fewer gastro-
intestinal side effects; however, it 
is slightly less effective.2 

Anti-Hypercalciuria 
Therapy

Thiazide diuretics work by 
blocking the sodium chloride 
cotransporter in the distal con-
voluted tubule. Thiazides are ef-
fective against most calcium-con-
taining stones. The relative risk 
of recurrent stone formation was 

0.53 for thiazides when compared 
with placebo.4 The recommended 
starting dosage of chlorthalidone 
is 25 mg once a day.2 Baseline 
creatinine and electrolytes should 
be checked before administra-
tion, then periodic monitoring by 
primary care physicians is appro-
priate. 

Bisphosphonates decrease calci-
um loss from bones by interfering 
with osteoclast interactions with 
bone, inhibiting the development 
of osteoclasts and inducing apopto-
sis. The medications can effectively 
reduce serum and urinary calcium 
levels, preventing kidney stones.10 
The recommended starting dos-
age of alendronate is 70 mg once 
a week.2 Serum calcium and cre-
atinine should be checked before 
administration. If there is risk of 
hypocalcemia, periodically moni-
tor calcium, magnesium and phos-
phate levels.

Conclusions
Recent studies have called into 

question the efficacy of personal-
ized treatments for calcium-based 
kidney stone disease. Certainly, spe-
cific scenarios like cystinuria, stones 
from medical comorbidities and 
medication-related stones require 
a tailored approach. However, for 
many routine calcium-based stone 
formers advanced workup may not 
be required. Empiric diet and life-
style recommendations accompa-
nied with preventative medications 
can significantly reduce the risk of 
stone disease, decrease the burden 
on patients and save significant 
health care costs. STOP
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Transurethral resection of tu-
mors of the bladder (TURBT) us-
ing endoscopic equipment remains 
a critical step in the diagnosis and 
management of patients with blad-
der cancer. When properly com-
pleted it provides important infor-
mation for decision making and is 
therapeutic in a large percentage of 
patients. Instruction to new train-
ees on the importance and perfor-
mance of the TURBT remains an 
important part of their training, 
should be instituted early and has 
gained in importance as transure-
thral resection experience has de-
creased as medical management 
of benign prostatic hyperplasia 
has been adopted. Limited expe-
rience with the loop resectoscope 
for benign prostatic hyperplasia 
has put an increased focus on train-
ing proper technique for resection 
during the treatment of bladder 
cancer. 

There are several aspects of the 
TURBT that should be empha-
sized during training aside from the 
actual technique of cutting and re-
trieving tissue (table 1). Proper po-
sitioning of the patient should not 
be overlooked. Placing the perine-
um at the table’s edge is important 
to allow for full mobility of the re-
sectoscope to reach all quadrants of 
the bladder, particularly the distal 
anterior wall. Leg positioning in 
the stirrups to eliminate pressure 

over the common peroneal nerve 
or restrict venous flow should be 
carefully adjusted. Importantly we 
need to teach the trainee to pay 
attention to avoiding any pressure 
being put on the patient’s legs by 
operating room assistants or scrub 
personnel during the procedure to 
avoid changes in leg position or 
 injury. 

The proper technique and goals 
of the examination under anesthe-
sia (EUA) should be taught to ev-
ery trainee. The goals of the EUA 

include determining the extent of 
disease to aid in staging and as-
sessment of surgical resectability. 
This is not a prostate examination. 
The bimanual starts at the level of 
the umbilicus and a blotting tech-
nique is used to examine the entire 

pelvis for palpable masses, asym-
metrical thickening of the bladder 
and fixation or involvement of ad-
jacent organs or the pelvic sidewall. 
At the end of the EUA a rotation of 
the examiner’s finger will complete 
the evaluation of the rectal wall 
so that lesions within finger reach 
will not be missed. Encourage this 
be done on all cases of TURBT as 
the more experience gained during 
training, the more likely abnormal 
findings will be recognized.

Trainees need to become fa-
miliar with the various pieces of 
equipment needed for the TURBT. 
Continuous and noncontinuous 
flow should be presented and the 
importance of proper bladder 

Table 1. Parts of the TURBT procedure training 
program

Patient positioning

Performance of the EUA

Equipment

Use of different types of anesthesia

Careful visual exploration of bladder and 
urethra with recording findings

Strategies for resection of lesion

Optimal way to submit tissues

Recognition and management of compli-
cations

Role for restaging TURBT

Table 2. Tumor characteristics that should be 
documented

Tumor size

Location

Configuration

Number

Mucosal abnormalities

Involvement of urethral orifices

Figure 1. White light (A) and narrow band imaging (B) views demonstrating region of carcinoma in 
situ seen with narrow band imaging only.

Figure 2. Margin of resection during TURBT and relationship to submucosal bladder tumor growth.

“ Limited experience 
with the loop 
resectoscope for 
benign prostatic 
hyperplasia has 
put an increased 
focus on training 
proper technique 
for resection 
during the 
treatment of 
bladder cancer.”

Arrow-right Continued on page 18
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 distension during the resection 
should be highlighted. Biopsy 
forceps, including when they are 
helpful, the techniques used to ob-
tain tissues and their dangers, need 
to be demonstrated. The use of 
the various angled lenses should 
be discussed to demonstrate how 
best to completely visualize the 
bladder, particularly at the bladder 
neck region. Familiarize the train-
ee of the existence, availability and 
use of the extended equipment, 
including the circumstances when 
they will likely be needed. Differ-
ences in monopolar and bipolar 
technologies should be discussed, 
including differences in the irriga-
tion fluids needed, and the techni-
cal variations in the use of the loop 
and roller ball. 

The different types of anesthe-
sia available for use during the 

TURBT should also be taught. 
Monitored anesthesia care, laryn-
geal mask airway or endotracheal 
tube intubation with or without 
paralysis should all be discussed, 
including the expected depth of 
sedation, differences in patient 
breathing patterns during each of 
these types of anesthesia (which 
will affect bladder wall movement) 
and when one may be preferred 
over another. Selection of the prop-
er type and depth of sedation is an 
important key to ensure optimal re-
section is completed safely.

Careful and thorough observa-
tion of the location, configuration, 
number of tumors present and as-
sociated mucosal abnormalities is 
an important part of the TURBT. 
All should be taught how best  
to routinely record these findings  
(table 2). While white light is always 

used during the initial endoscopic 
evaluation, detailed instruction on 
the use of the different forms of 
white light enhanced technology 
(narrow band imaging or blue light) 
should be included in the training 
program (fig. 1). Increased expe-
rience with these newer technolo-
gies will facilitate their usefulness 
as training progresses. Strategies 
for the resection must be taught. 
For example, how to approach sin-
gle vs multiple tumors, smaller vs 
larger tumors, lateral wall lesions 
and the possible obturator reflex 
that may be elicited, dome tumors 
and the expected movement of the 
bladder wall during resection, tu-
mors around or involving the ure-
teral orifices, distal anterior blad-
der wall tumors and the need for 
manual compression of the lower 
abdominal wall. The actual resec-
tion technique, including how to 
properly engage the tumor with 
the loop, the use of different angled 
loops to provide optimal angles 
for resection, initiating the bladder 
wall incision 1–2 cm away from 
the tumor base to ensure complete 
resection of tentacular submuco-
sal tumor growth (fig. 2), proper 
depth of resection, and knowing 
how to identify the perivesical fat 
and overt perforations (fig. 3) are 
all critical for proper and safe com-
pletion. Finally, how to manage 
complications, when to terminate 
the procedure and when to recom-
mend restaging resection are all 

important components that require 
instruction.

Like most surgical procedures 
hands-on experience is an im-
portant part of the learning pro-
cess. Proper instruction, however, 
is equally if not more important. 
Simulation models for the TURBT 
have been limited in the past but 
I feel can be very useful. More re-
cently, the development of useful 
models has been made available 
and should be supported for further 
development and distribution. Ulti-
mately, real-life experience during 
residency and fellowship training 
will provide the needed technical 
skills to allow the next generation 
of urologists to successfully master 
this procedure and provide high 
quality care for bladder cancer pa-
tients in the future. STOP

Figure 3. View of perivesical fatty tissues during TURBT.

“ Careful and 
thorough 
observation of 
the location, 
configuration, 
number of tumors 
present and 
associated mucosal 
abnormalities is an 
important part of 
the TURBT.”

HOW TO TEACH TRAINEES TO PERFORM A TRANSURETHRAL RESECTION OF TUMORS OF THE BLADDER
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Management of Urethral Strictures after Benign  
Prostatic Hyperplasia Surgery
Juan D. Tinajero, MD
Hospital Italiano, Buenos Aires, Argentina

Carlos R. Giudice, MD 
Hospital Italiano, Buenos Aires, Argentina

Transurethral resection of the 
prostate (TURP) is considered the 
gold standard surgical treatment 
for lower urinary tract symptoms 
due to benign prostatic hyperplasia 
(BPH). Like all surgical procedures, 
TURP may have complications. 
The incidence rate of urethral stric-

ture after TURP is 2.2% to 9.8%, 
and it is considered a major cause 
of stenosis in older patients.1 

Urethral stricture after TURP 
is a bothersome complication, as 
patients tend to re-experience the 
same obstructive symptoms that 
they had before surgery. 

Usually, the size of urethral me-
atus caliber is 25Fr, penile urethra 
26Fr and bulbar portion of the 
urethra 30Fr.2 The use of 26/28Fr 
resectoscope may traumatize the 

urethral mucosa and cause a stric-
ture. Other factors contributing to 
urethral strictures may be resect-
ing time, catheter type, duration 
of catheterization and urinary tract 
infection.

Urethral strictures after TURP 
may affect the anterior urethra at 
any anatomic site, even the poste-
rior urethra. For the purpose of this 
article we will not discuss bladder 
neck contracture. 

Strictures of the meatus and fos-

sa navicularis are well managed 
with sporadic dilations whenever 
possible. For those refractory cases, 
surgery is mandatory. The objec-
tives of these surgeries are not only 
to reestablish urethral patency, 
but also to achieve good cosmetic 
 results. 

Advanced meatoplasty is an 
excellent cosmetic and function-
al option when only the meatus is 

Arrow-right Continued on page 19
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involved. When the fossa is also 
involved, meatoplasty is not an 
option. Virasoro et al described in 
2007 the ventral transverse penile 
skin island flap.3 This is an effective, 
reliable and reproducible technique 
that has good functional and aes-
thetic results in all fossa navicularis 
strictures with the exception of those 
strictures resulting from lichen scle-
rosus. More recently, Daneshvar et 
al described the urethroplasty tech-
nique using transurethral inlay oral 
graft.4 In a multi-institutional study, 
this technique achieved a success 
rate of 95%. 

When the stricture affects the 
urethra more proximally, we prefer 
a subcoronal approach and repair 
the distal urethra and fossa with a 
dorsal oral graft with glans pres-
ervation.5 In our experience, this 
technique provides excellent func-
tional long-term outcomes, with 
minimal complication rates and 
substantial cosmetic results (fig. 1).

Penile and penobulbar strictures 
are managed with dorsal oral grafts 
with excellent success rates.2 It is im-
portant to note that iatrogenic stric-
tures can be longer than what is seen 
on urethrography, so it is advisable 
to dissect well into healthy urethra 
to prevent restenosis. Proximal bul-
bar stricture after BPH surgery pos-
es a reconstructive challenge due to 
the proximity of the rhabdosphinc-
ter and cavernous nerves. 

Various terms have been used to 
describe more precisely the stric-
tures after BPH surgery: sphincter 
strictures, proximal bulbar stric-

tures and bulbomembranous ure-
thral strictures (BMS), the term we 
will use in this article.

Male continence mechanism 
consists of 2 components: 1) prox-
imal smooth muscle from conden-
sating proximal detrusor fibers and 
2) distal rhabdosphincter originat-
ed from longitudinal fibers from the 
bladder neck and prostate forming 
an omega-shaped structure around 
the urethra.6

After surgical treatment of BPH, 
the bladder neck is compromised 
and urinary continence depends 
solely on the external sphincter. 
Several techniques have been pro-
posed in order to treat these stric-
tures while preserving urinary con-
tinence.

Barbagli et al described a mod-
ified ventral onlay technique, hy-
pothesizing that a dorsal approach 
could injure the sphincter.7 The 
authors approached these cases by 
opening along the ventral aspect of 

bulbar urethra, avoiding its circum-
ferential dissection. With this tech-
nique, postoperative urinary incon-
tinence (UI) was avoided in 95.6% 
of patients, as well as achieving a 
79.6% stricture-free rate.

Angulo et al described in 2016 a 
dissection through the intracrural 
space and placement of a dorsal 
onlay buccal graft.8 This technique, 
which avoids circumferential dis-
section and transection, had little 
effect on erectile function. Results 
of a multi-institutional study re-
ported 91% recurrence-free rate at 
5 years, and 87.9% were continent.8 
The authors concluded that dissect-
ing near and even resecting a small 
portion of the external sphincter 
did not impact urinary continence.

Gómez et al described in 2020 
a circumferential mobilization of 
membranous urethra and dissec-
tion of the urethra off the external 

sphincter along a plane by gen-
tle blunt dissection.6 With a mean 
 followup of 34 months, free of stric-
ture recurrence rate was 100%, and 
83% of the patients were complete-
ly dry or required only 1 security 
pad.

In our experience, we approach 
these patients by a dissection of the 
bulbomembranous urethra, which 
is circumferentially isolated as it 
exits the urethral bulb and enters 
in the perineal membrane (fig. 2). 
The bulbomembranous urethra 
is transected, preserving bulbar 
blood supply, and a careful dis-
section of surrounding sphincter is 
performed, avoiding urethral lat-
eral margin and therefore decreas-
ing damage risk (fig. 3). The vessel 
preservation technique described 
by Jordan et al9 is our procedure 
of choice for proximal bulbar stric-
ture as from the beginning of 2015. 
This technique has the advantage 
of preserving corpus-spongiosum 
irrigation and, therefore, increasing 
the protection of the urethra in pa-
tients who might require artificial 
urinary sphincter placement after 

“ Urethral stricture 
after TURP is 
a bothersome 
complication, as 
patients tend to 
re-experience the 
same obstructive 
symptoms that 
they had before 
surgery.”

Figure 1. Dorsal oral graft with glans preservation.

Figure 2. Bulbomembranous urethra is dissect-
ed preserving the corpus spongiosum irrigation.

URETHERAL STRICTURE MANAGEMENT POST-BPH SURGERY
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Figure 3. Bulbomembranous urethra was transected. 

“ After surgical 
treatment of BPH, 
the bladder neck is 
compromised and 
urinary continence 
depends solely 
on the external 
sphincter.”

Arrow-right Continued on page 20
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urethroplasty as well as better erec-
tile function outcomes.

In our series, with a median fol-
lowup of 53 months, the urethral 
patency was 96.1% and postopera-
tive urinary continence was 92.2%, 

in line with previous publications 
(fig. 4). We provide evidence that 
open simple prostatectomy was 
associated with postoperative UI 
more frequently than other endo-
scopic treatment modalities.10

Urethral stricture, although an 
uncommon complication, should 
be discussed with all patients who 
are about to undergo an endoscopic 
procedure for BPH. Urethral stric-
ture before BPH surgery should be 
diagnosed to thus avoid the forced 
introduction of the resectoscope 
with the consequent damage to the 
urethral mucosa. 

Although urethral stenosis after 
BPH surgery can occur at any site, 
special attention should be paid 
to fossa navicularis strictures and 
bulbomembranous urethral stric-
tures for their cosmetic and func-
tional consequences. Even though 
several approaches have been de-
scribed for BMS, most techniques 

share similar stricture-free and UI 
rates. STOP
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Figure 4. BMS preoperative and postoperative cystourethrography.

“ Urethral stricture, 
although an 
uncommon 
complication, 
should be 
discussed with all 
patients who are 
about to undergo 
an endoscopic 
procedure for 
BPH.”
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UPJ.0000000000000288.

Study Need and Impor-
tance: Among patients diagnosed 
with very low-risk (VLR) and low-
risk (LR) prostate cancer (PCa), 
there is significant overutilization 
of imaging at the time of diagno-
sis. This occurs despite American 

Urological Association (AUA) and 
National Cancer Comprehensive 
Network® (NCCN®) recommen-
dations against routine use for stag-
ing. The potential consequences 
and impact of potentially unneces-
sary imaging in these LR patients 
are considerable, notably with re-
spect to overuse of resources and 
the potential for incidental findings 
with resultant workup and treat-
ment burden. 

What We Found: Despite rec-
ommendations against its use, a 
majority of patients diagnosed with 
VLR and LR PCa underwent stag-
ing imaging at time of diagnosis. 

Not surprisingly in these patients, 
all bone scans and greater than 
90% of computerized tomography 
scans did not reveal any signifi-
cant PCa specific findings. Further-
more, magnetic resonance imaging 
noted few PCa significant findings. 
The table shows the imaging use 
for each risk category according to 
scan type and the significance of 
the findings.

Limitations: Our study is 
limited by its retrospective na-
ture and relatively small patient 
cohort. Furthermore, we did not 
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distinguish between imaging tests 
ordered at our institution or at a 
different institution. The specif-
ic indication for imaging was not 
captured, although we presume 

it was based on the diagnosis. In 
that regard, such observations 
plausibly depict real life practice 
habits commonly encountered by 
patients with PCa.  

Interpretation for Patient 
Care: These findings offer insight 
into the potential overutilization 
of resources at time of diagnosis 
of LR PCa. By recognizing that 

overutilization of imaging occurs 
in these LR patients, we can ex-
plore underlying reasons and nec-
essary education to decrease its 
occurrence. STOP

UPJ INSIGHT: DIAGNOSTIC IMAGING IN LOW-RISK PROSTATE CANCER
Arrow-right Continued from page 20

Table. Imaging use according to scan type and significance of findings

No. Computerized Tomography (%) No. Magnetic Resonance Imaging (%) No. Bone Scan (%)

Total 
No. Normal

Nonurological 
Findings

Urological
PCa  

Significant
Normal

Nonurological 
Findings

Urological
PCa  

Significant
Normal

Nonurological 
Findings

Urological
PCa  

Significant

AUA risk group:

AUA VLR 58 21 (77.8) 0 (0) 5 (18.5) 1 (3.7) 14 (40.0) 0 (0) 17 (48.6) 4 (11.4) 17 (85.0) 3 (15.0) 0 (0) 0 (0)

AUA LR 67 25 (78.1) 3 (9.3) 2 (6.3) 2 (6.3) 22 (46.8) 0 (0) 22 (46.8) 3 (6.4) 22 (88.0) 3 (12.0) 0 (0) 0 (0)

NCCN risk group:

NCCN VLR 51 16 (76.2) 0 (0) 4 (19.0) 1 (4.8) 14 (43.8) 0 (0) 16 (50.0) 2 (6.2) 14 (93.3) 1 (6.7) 0 (0) 0 (0)

NCCN LR 74 30 (78.9) 3 (7.9) 3 (7.9) 2 (5.3) 22 (44.0) 0 (0) 25 (50.0) 3 (6.0) 25 (83.3) 5 (16.7) 0 (0) 0 (0)

Developing and Educating the Nurse Practitioner  
Workforce in Urology
Gilbert Comola, NP
Vanderbilt University Medical Center, Nashville, 
Tennessee

Meredith Donahue, NP
Vanderbilt University Medical Center, Nashville, 
Tennessee

Utilization of advanced prac-
tice providers (APPs), nurse prac-
titioners (NPs) and physician 
assistants in urology has become 
common in the past decades. Ac-
cording to AUA Census data, the 
number of urologists working with 
APPs increased from 62.7% in 2015 
to 72.5% in 2018. By the year 2035, 
it is predicted the use of APPs in 
urology will nearly double in the 
U.S., while the number of practic-
ing urologists is predicted to con-
tinue to decline.1 While this article 
focuses primarily on NP training 
and education, physician assistants 
are also regularly utilized in urolo-
gy. The curriculum in most NP pro-
grams focuses on training students 
to provide safe and competent care 
to patients from childhood through 
late adulthood but does not pro-
vide new graduates with training 
in many surgical specialties, such 
as urology.2 The responsibility of 

training APPs in urology is, thus, 
left to the hiring organization.  
However, as there is no national 
standardization, this training can 
vary both in length and quality, 
and often is heavily dependent on 
the infrastructure and resources 
committed to this endeavor by the 
institution. 

Novice NPs may have difficulty 
transitioning from graduate school 
to professional practice, with up to 
50% reporting feeling underpre-
pared in their first year of practice.3 
Mentorship and support are cited 

as critical aspects of successfully 
training new APPs, often leading 
to improved job satisfaction and in-
creased retention rates.4 Given the 
predicted urology physician short-
age and increased use of APPs, 
successful training in urology is 
vital for APPs to meet role expec-
tations. In this article, we provide 
some guidance on developing and 
training NPs in urology. 

One option is a postgradu-
ate urology fellowship program. 
 Fellowships are a well-established 
part of medical training but have 

only recently been considered as 
part of postgraduate education for 
NPs. The first NP fellowship pro-
gram was established in 2007 and 
focused on primary care.5 The idea 
of postgraduate NP training gained 
more attention when endorsed by 
the former Institute of Medicine’s 
2010 report, “The Future of Nurs-
ing: Leading Change, Advancing 
Health’’ and has since expanded 
into specialty practices.6 To our 
knowledge, there are currently 9 

Table. APP urology fellowships in the U.S.

Institution Location Length No. Fellows/Yr

Atrium Health Systems Charlotte, North Carolina 12 mos 1

Emory University School of Medicine  Atlanta, Georgia 12 mos 2

Mayo Clinic Rochester, Minnesota 12 mos 2

Prisma Health Greenville, South Carolina 12 mos 1

University of Southern California Los Angeles, California 12 mos 2

University of Texas Southwestern Dallas, Texas 12 mos 1

University of Virginia School of Medicine Charlottesville, Virginia 12 mos 1

Vanderbilt University Medical Center Nashville, Tennessee 12 mos 1

Washington University School of Medicine Saint Louis, Missouri 12 mos 1

Arrow-right Continued on page 22
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“ With few 
fellowships 
available to new 
NPs in urology, 
it is critical that 
employers have 
an established 
onboarding plan 
to ensure NP 
competency, 
productivity 
and retention 
throughout their 
first year of 
practice.”

available APP fellowships in urol-
ogy (see table). These programs are 
typically 12 months in length, train 
1 to 2 NPs per year, offer reduced 
pay and benefits compared to 
novice NP salaries in their region, 
and expect fellowship graduates 
to be competent clinicians in their 
specialty after fellowship comple-
tion.7,8 There is no standardized 
curriculum for APP fellowships or 
singular credentialing body. Fund-
ing is often a large barrier to devel-
opment.9

At our institution, we established 
an NP fellowship in 2018 to help 
meet the need of training NPs to 
specialize in urology. The curricu-
lum is similar to other APP urology 
fellowships. We require the NP to 
rotate through all urology ambu-
latory subspecialties, the inpatient 
and consult services, as well as to 
spend time observing in the oper-
ating room. It also includes train-
ing in outpatient procedures such 
as cystoscopy. The NP fellows train 
with both urologists and experi-

enced APPs, have required didac-
tic coursework, participate in the 
department’s weekly educational 
conferences and must complete 
a scholarly project prior to com-
pletion of the program. The NP 
fellows are fully licensed and cre-
dentialed providers who are able 
to bill independently during the 
fellowship, which helps cover the 
fellowship funding. In our experi-
ence, NP fellowship training has 
resulted in increased confidence 
and competence in the NP’s first 
year of practice. Ideally, after com-
pleting this type of training, an NP 
would be productive almost imme-
diately when entering any urology 
practice. However, with the limited 
number of APP fellowships cur-
rently available, participation in 
such a fellowship is not a feasible 
option for most NPs entering the 
field of urology. 

With few fellowships available 
to new NPs in urology, it is criti-
cal that employers have an estab-
lished onboarding plan to ensure 

NP competency, productivity and 
retention throughout their first 
year of practice. If an NP is dis-
satisfied with a practice’s onboard-
ing process, there is a higher 
likelihood of that NP leaving the 
organization, which can drasti-
cally increase a health care orga-
nization’s cost.10 At a minimum, 
3 months of onboarding is likely 
needed for NPs entering urology. 
Training should focus on the area 
of urology in which the NP will be 
practicing, whether that be inpa-
tient, outpatient or both. Further-
more, focusing their training on a 
subspecialty can be helpful if the 
NP is going to be primarily seeing 
certain diagnoses. If an NP will 
be seeing postoperative patients, 
having them observe those surgi-
cal procedures will help them to 
better understand specific postop-
erative complications. Structured 
mentorship and support from their 
supervising physicians and expe-
rienced APP colleagues are also 
vital throughout their first year of 
practice to ensure NP job satisfac-
tion, retention and provision of 
high-quality care.

Our institution created a 90-day 
onboarding schedule for all new 
APPs in the urology clinic. This 
schedule allows the APP to spend 
time in the clinic and operating 
room in each subspecialty of urol-
ogy (oncology, reconstructive urol-
ogy/pelvic medicine, men’s health, 
general urology and endourology) 

with required readings such as the 
AUA guidelines, AUA core cur-
riculum and specific institutional 
learning objectives for each week. 
With this model, we have been 
able to take a comprehensive ap-
proach to training our new APPs in 
urology.

As the proportion of NPs in the 
urology workforce is predicted to 
grow, postgraduate fellowships 
may prove to be the most effective 
and efficient way to train new NPs 
entering the field. Unfortunately, 
the limited number of available 
fellowships and lack of available 
funding for more continue to ham-
per broader enrollment and train-
ing. Creating models where the 
NP fellow can generate revenue to 
cover their salary may be a solution 
to create more fellowships in the 
future, and thus expand opportu-
nities for specialty-specific training. 
For most NPs entering the field of 
urology, their training will be left 
up to the institution or group they 
join. Having a well-established 
onboarding process that includes 
hands-on learning, didactics and 
learning objectives is essential, 
along with continued mentorship/
support throughout their first year 
of practice. STOP
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“ The use of 
different (and 
sometimes 
undisclosed) 
instruments makes 
it difficult to 
compare results 
between studies 
to get an accurate 
gauge of patient 
satisfaction.”

Penile Implant Satisfaction: The Importance  
of a Validated Instrument
Carolyn A. Salter, MD
Memorial Sloan Kettering Cancer Center, New York
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John P. Mulhall, MD, MSc, FECSM, 
FACS, FRCSI
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Inflatable penile prostheses 
(IPPs) were first described almost 
50 years ago1 and are common 
procedures worldwide. Medicare 
data from the United States show 
that from 2001–2010 over 53,000 
American men aged ≥65 years old 
underwent penile implant surgery. 
Of these, 93% were IPPs.2 Despite 
the prevalence of these surgeries, 
the data on patient satisfaction have 
been limited, with few high-quality 
data present in the literature. Chou-
han et al evaluated the highest-cited 
articles on penile implant outcomes 
from 2009–2019.3 They concluded 
that there was no high-quality evi-
dence on implant outcomes. The 
main limitations were that the meth-
od of assessing outcomes was either 
not disclosed or that there was no 
standardized method of evaluating 
outcomes.3 Similarly, Akakpo et 
al evaluated almost 50 articles on 
patient satisfaction with penile im-
plants from 2006–2016.4 Of the ar-
ticles evaluated 44% used question-
naires that were not intended for 
nor validated in IPP patients (such 
as the International Index of Erec-
tile Function or the Erectile Dys-
function Inventory of Treatment 
Satisfaction). The remaining arti-
cles used proprietary, nonvalidated 
questionnaires.4 

These earlier IPP outcome as-
sessments are problematic. The 
use of different (and sometimes 
undisclosed) instruments makes 
it difficult to compare results be-
tween studies to get an accurate 
gauge of patient satisfaction. Giv-
en this lack of standardization, 
it is unsurprising that the results 
demonstrate variability. For exam-
ple, one study found that 91% of 
IPP patients were “very satisfied”5 
whereas another study showed 
only 69% of men were satisfied 
with their IPP.6 This demonstrates 
why there was a critical need for 

developing a standardized IPP sat-
isfaction questionnaire.

The first validated instrument 
for IPP satisfaction was developed 
by Caraceni and Utizi but it is val-
idated in Italian only.7 This lack of 
linguistic validation limits its use-
fulness for much of the world. This 
questionnaire focuses on quality of 
life with an IPP and includes ques-
tions pertaining to the 4 parameters 
of health as outlined by the World 
Health Organization: functional, 
social, relational and personal.7 
While it was validated in IPP pa-
tients, this questionnaire does not 
contain questions specific to the 
IPP, such as pump location or ease 

of use. Data show high patient sat-
isfaction with 85% of responses be-
ing positive (as defined by a score 
of ≥3/5) in the initial validation 
study.7 A followup study in a larg-
er population of Italian men also 
showed high patient satisfaction 
with a median total score of 68/75.8 
This questionnaire has been admin-
istered to English-speaking patients 
but without being linguistically vali-
dated in English. Results here were 
similar to prior studies, with 84% of 
men scoring ≥3/5 (which was the 
definition used for satisfaction).9 
However, without prior English 
linguistic validation, the validity of 
these data is undermined. Thus, 
we identified a pressing need for 
an English-validated instrument on 
IPP satisfaction.

Therefore, we developed the Sat-
isfaction Survey for Inflatable Pe-
nile Implant (SSIPI).10 This 16-item 
questionnaire assesses overall satis-
faction, pain, function and appear-
ance in English-speaking men with 
IPPs. SSIPI contains questions spe-
cific to IPPs such as pump location 
and function, as well as naturalness 
in the deflated and inflated states.10 
SSIPI has undergone a rigorous 
validation process. The initial ques-
tionnaire contained 37 items and 
was the product of expert opin-

ion from sexual medicine experts 
as well as feedback from patient 
cognitive interviews. Responses 
were on a 5-point Likert scale with 
a higher score denoting a more 
positive response. The  verbiage 
of responses used PROMIS (Pa-
tient-Reported Outcomes Mea-
surement Information System) ap-
proved answer choices. We then 
winnowed this down to the final 
16-item version using Cronbach’s 
alpha and item-total correlation, 
removing any items that proved to 
be redundant or were not highly 
correlated with the overall score.10 
This final version of SSIPI demon-
strated high internal consistency 
with an overall Cronbach’s alpha 
coefficient of 0.97, with domains 
ranging from 0.85–0.89. Test-retest 
reliability was also favorable with 
intraclass correlation coefficients of 
0.94 overall and 0.87–0.93 for the 
domains.10

The questionnaire was adminis-
tered to 118 men from 4 U.S. cen-
ters who were 6 months to 5 years 
status post initial IPP placement. 
Men were not excluded based on 
surgical complications, comorbidi-
ties, relationship status or sexual ori-
entation.10 Preliminary SSIPI data 
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Figure. Mean SSIPI results.
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show high patient satisfaction with 
a mean overall score of 4.15 out of 
5 (see figure). With regards to sub-
domains, overall satisfaction had a 
mean score of 4.15, pain mean score 
was 4.56, appearance was 3.72 and 
function had a mean of 4.16 (all on a 
5-point scale).10 

We are in the process of external 
validation in English-speaking pa-
tients to assess patient satisfaction in 
a larger cohort of IPP patients. Our 
ultimate goal is to create a national 
registry, independent of industry in-
volvement, to have a uniform meth-
od of collecting data on implant pa-
tient satisfaction. Ideally, we would 
track satisfaction outcomes in all 
of these men using SSIPI. We are 

also working with international col-
laborators to linguistically validate 
SSIPI in other languages, starting 
with Spanish and Portuguese. An-
other current SSIPI project entails 
evaluating IPP satisfaction based on 

race as well as health care literacy. 
By administering SSIPI to a large 
IPP population we hope to finally 
have accurate high-quality data on 
patient satisfaction after IPP. STOP
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Kato T, Mizuno K, Matsumoto 
D et al: Low serum inhibin B/
follicle-stimulating hormones 
and anti-Müllerian hormone/
follicle-stimulating hormones 
ratios as markers of decreased 
germ cells in infants with bilat-
eral cryptorchidism. J Urol 2021; 
207: 227. https://doi.org/10.1097/
JU.0000000000002344.

Study Need and Impor-
tance: Cryptorchidism is a major 
risk factor for infertility and germ 
cell development failure presents 
from infancy. Testicular histology, 
the mean number of germ cells per 
tubular transverse section (G/T), 

through a biopsy during orchi-
dopexy is the most frequently used 
method to predict future infertili-
ty. However, clinical markers that 
identify potential infertility, avoid-
ing the need for testicular biopsy, 
would be useful. Inhibin B and an-
ti-Müllerian hormone (AMH) act as 
a direct marker of Sertoli cell func-
tion and indirect marker of sper-
matogenesis. We assessed the rela-
tionship between serum hormone 
levels based on Sertoli cell, Leydig 
cell, and gonadotropin and G/T in 
cryptorchidism with an infertility 
risk according to the pretreatment 
undescended testicular positions.

What We Found: Serum in-
hibin B levels and G/T were sig-
nificantly lower in bilateral than 
in unilateral cryptorchid boys. In 
bilateral cryptorchid boys aged 
≤24 months at orchidopexy inhib-
in B/follicle-stimulating hormones 
(FSH) and AMH/FSH ratios 
were positively collated with G/T, 

whereas serum hormones levels 
and G/T did not differ with the 
pretreatment testicular position in 
unilateral cryptorchid boys. 

Limitations: This is a retro-
spective mode of data collection 
with no paternity or semen data. 
There were no healthy controls for 
serum hormone levels and germ 
cell count evaluation data.

Interpretations for Patient 
Care: In bilateral cryptorchid boys 
aged ≤24 months at orchidopexy, 
inhibin B/FSH and AMH/FSH 
ratios provided valuable informa-
tion on G/T. In contrast, serum 
hormone levels did not reflect G/T 
in unilateral cryptorchid boys. Bi-
lateral cryptorchid boys with low 
inhibin B/FSH and AMH/FSH 
ratios would have potential for 
future infertility risk. These ratios 
may guide decisions regarding a 
closer and longer followup or need 
for additional hormone therapy af-
ter orchidopexy. STOP

“ SSIPI contains 
questions specific 
to IPPs such as 
pump location and 
function, as well 
as naturalness in 
the deflated and 
inflated states.”
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Dating back to my childhood, I 
have always had a fascination with 
flying. When I was active duty in 
the Army, I could have taken fly-
ing lessons at a variety of airfields 
but never seemed to have the time 
or money. I hear this consistently 
from colleagues and patients as 
they state that they regret never 
learning to fly. For my 50th birth-
day, my wife bought me a “First 
Flight” certificate that allowed me 
to go up with an instructor for an 
hour and experience the thrill of 
flying. I would consider the follow-
ing quote by Leonardo da Vinci 
apropos: “Once you have tasted flight, 
you will forever walk the earth with 
your eyes turned skyward, for there you 
have been, and there you would return.”

“Great pilots are made not born… A man 
[or woman] may possess good eyesight, sen-
sitive hands and perfect coordination, but 
the end result is only fashioned by steady 
coaching, much practice and experience.” 
—Author unknown 

I would say the same is true 
for great urologists. In my expe-
rience hanging around general 
aviation pilots for the last decade, 
pilots have a lot of similar qual-
ities to urologists. They are pas-
sionate about their trade, have 
good situational awareness and 
decision making, know their per-
sonal limitations, enjoy new toys 
and innovation and constantly 
strive to improve their skill set. 
When I first started flying, it re-
minded me of learning how to 
operate with the robot. It’s very 
humbling to go from mastering 
an open operation to taking dou-
ble the amount of time to do the 
same operation using the robot 
and everyone in the operating 
room wishing they were any-
where but in your room! 

I remember a similar feeling as 
I began to learn to fly. My instruc-
tor was 25 years old and a very ac-
complished instructor. However, 
he never missed an opportunity to 
let the “old man” know that some 

of the most dangerous pilots are 
doctors. He commented that they 
tend to have “doctoritis” with the 
constant need to complete the mis-
sion regardless of personal risk. 
He also reminded me, frequently, 
that just because I was a doctor 
and had a lot of “book smarts,” 
it didn’t mean I would be a great 
pilot. The young man had a lot 
of wisdom despite his youth, and 
I learned a tremendous amount 
about constantly improving my 
skill set by adding additional 
courses and training and creating 
a set of personal minimums that I 
would hold sacrosanct. 

“Aviation in itself is not inherently dan-
gerous. But to an even greater degree than 
the sea, it is terribly unforgiving of any 
carelessness, incapacity or neglect.”  
—Captain Alfred Lamplugh

After I received my private pi-
lot license, I immediately com-
pleted my instrument rating. Sev-
eral months later, I was invited to 
partner with 3 very experienced 
pilots in purchasing a Piper Mirage 
(fig. 1). This was a huge step up for 
me in an aircraft with double the 
horsepower and much more com-
plicated cockpit and avionics set. 
I was warned that this might not 
be wise, by my previous instructor 
and others, but I was overconfident 
and self-assured. The day after 
completing my initial training in 
the aircraft, I was taking off from 
Kansas City following a snow-
storm. There were still snowbanks 
approximately 2 feet on either side 
of the runway from plowing. On 
takeoff, the aircraft pulled hard to 
the left, I overcorrected and I was 
in for the ride of my life. When 
the main tires hit the snowbank, 
it quickly whipped me into the 
snow, and I crashed the plane into 
the snow and grass. I was lucky to 
walk away from that crash with a 
bruised chest, knees and ego. After 
many sleepless nights reliving the 
crash and contemplating giving up 
flying, I elected to continue to fly 
but vowed to take more lessons, fly 
a multitude of aircraft and make 
this a learning moment that would 

lead to my becoming a more profi-
cient, safer pilot. A costly but con-
structive lesson!

After flying the Mirage for ap-
proximately 150 hours, I realized 
that I didn’t need an aircraft that 
seated 6, had a pressurized cab-
in etc. Most of my trips were 500 
miles or less, and I began to use the 
aircraft to allow me to fly to other 
hospitals to perform robotic pro-
cedures. This led me to get into a 
new plane with new partners. The 
new aircraft was a 1965 Bonanza 
V-tail, fondly called the “twin-tail 
doctor killer.” The aircraft was a 
huge advancement when it first 
rolled off the line in 1947. Sudden-

ly, those who had learned to fly in 
a Cessna 140 cruising at 105 mph 
were flying an aircraft that cruises 
at just under 200 mph. I had com-
pleted my tail-dragger training, 
high altitude course and flown 5 
different aircraft with a multitude 
of instructors to improve my skills. 
However, I learned another lesson 
about weather on my first long trip 
in the V-tail.

My mother and father had been 
placed in an assisted living facili-
ty in Easley, South Carolina, and 
I wanted to go visit them from 
Kansas. The trip was 650 nautical 
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Figure 1. Telluride Airport in the Piper Mirage.

Figure 2. Stuck in the smoke in my V-tail over Tennessee, November 2016.

Arrow-right Continued on page 26
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miles, and I felt very comfortable 
flying the aircraft after approxi-
mately 50 hours. I prepared in de-
tail for the trip but neglected to 
do my due diligence in complet-
ing my review of en route weath-
er. I didn’t realize that no fewer 
than 15 large fires were burning 
from Kentucky to Georgia. Just 
past Kentucky, I was locked 
in smoke and not allowed to 
change altitude. Airtankers hired 
to help extinguish the fires had 
block altitude clearance above 
and below me. I was locked in 
smoke that was so bad, at times I 
couldn’t see my propeller (fig. 2). 
I realized that my engine could 
quit at any time since it was 
sucking in smoke, and I wasn’t 
allowed to get out of it. When I 
landed in South Carolina, after 2 
hours in the smoke, I felt like I 
had just finished a difficult radi-
cal nephrectomy with thrombec-
tomy. I was wet with sweat and, 
if you had placed a chunk of coal 
in my rectum at the beginning of 

the flight, I could have produced 
a diamond when I landed!

Recently, I sold my aging Bo-
nanza and bought a Cirrus SR22 
(fig. 3). I love the aircraft (and it 
has A/C!), and with all our family 
members within 500 miles of my 
new home in South Carolina (fig. 
4), it makes it much easier to see 
my father in assisted living (moth-
er passed) and my siblings. I fly 
my wife to see her family, and we 
have enjoyed multiple wonderful 
vacations at great sites near us—
Saint  Simons Island, Jekyll Island, 
Amelia Island etc. I have learned 
several humbling lessons from 
flying just as I have from perform-
ing surgery. However, I continue 
to love being an aviator and learn 
something new every day. 

I will leave you with one of 
my favorite pilot quotes, author 
unknown: “There are old pilots 
and there are bold pilots. However, 
there are no old, bold pilots.” Words 
to live by—I hope to remain the 
 former! STOP

Figure 3. My new bird, 2006 SR22 G2, at Beaufort Executive Airport in Lady’s Island, South Carolina.

Figure 4. Fripp Island, South Carolina from the air. A bit closer to the ocean than Kansas City!

LESSONS LEARNED THE HARD WAY
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The development of surgical 
competency for trainees involves 
the melding of medical knowledge, 
technical skills, decision making, 
communication skills and leader-
ship skills.1 This developmental 
process is shaped by dynamic fac-
tors relating to the individual train-
ee, training program, technological 
innovation and societal expecta-
tions. Competency-based medical 
education (CBME) embraces this 
dynamic complexity by shifting 
the educational paradigm from a 
standardized training experience 
to one organized around pre-
defined abilities, or competencies, 
of the individual trainee. Outcomes 
with the end in mind shape every-
thing in the curriculum down to its 
structure, teaching mode, assess-
ment, pace and completion met-
rics. Compared to the traditional 
training model, CBME is learner 
centered and self-paced rather than 
time based, where the pace is set by 
the educators. Completion of train-
ing in a CBME model occurs when 
a trainee demonstrates proficiency 
as opposed to merely completing a 
certain amount of time or required 
rotations. The paradigm shift to 
CBME seeks to better meet societal 
needs in the modern era of greater 
public accountability and exponen-
tial growth of medical  science.2 

In line with the international 
medical education community, 
North American urology training 
programs have incorporated var-
ious elements of CBME since the 
turn of the 21st century. The roots of 
CBME in urology are traced to the 
CanMEDS framework established 
by the Royal College of Physicians 
and Surgeons of Canada in 1996. 
ACGME (Accreditation Council 
for Graduate Medical Education) in 
the United States modeled their first 
iteration of CBME after CanMEDS 
with the launch of the 6 core com-
petencies in 1999. The core compe-
tencies were then replaced with the 
Next GME Accreditation System in 
2013. This system phased in special-
ty-specific, developmentally based 
achievements called Milestones that 

trainees are expected to demon-
strate at established intervals as 
they progress through training. Un-
der this system still in place today, 
Clinical Competency Committees 
are charged with the biannual as-
sessment of each trainee on a batch 
of sub-competencies detailed in the 
Milestones.

The transition to CBME in urolo-
gy has been met with concerns sur-
rounding practicality and relevance. 
In particular, Milestones can be 
challenging to understand and are 
difficult to apply in everyday per-
formance assessment. Meanwhile, 
other forces such as work hour re-
strictions, clinical productivity man-
dates, patient safety considerations 
and malpractice threats impact the 
ability of training programs to en-
sure every trainee graduates achiev-
ing proficiency in all competencies, 
especially in performing operative 
procedures. We already know that 
a large proportion of recent urolo-
gy residency graduates do not feel 
comfortable performing core pro-
cedures such as percutaneous renal 
surgery, laparoscopic nephrectomy 
and robotic prostatectomy.3 Given 
the issues with the Milestones and 
concern over preparedness of grad-
uates for unsupervised practice, the 
time is right for a better assessment 
system and more tools to properly 
implement CBME in daily clinical 
 practice.

A new assessment system called 
Entrustable Professional Activities 
(EPAs) is on the horizon. EPAs rep-
resent authentic work activities that 
are executable, observable and mea-
surable, and reflect multiple compe-
tencies.4 They capture the myriad 
entrustment decisions that occur 

daily in clinical settings with train-
ees present. In the surgical training 
context, general surgery is leading 
the adoption of EPAs in the United 
States. Lindeman et al describe the 
meticulous process of drafting EPAs 

that represent the full spectrum of 
work for a professional in the spe-
cialty.5 Opting to prioritize a pilot of 
the EPA  conceptual framework first 

Figure. The role of WBA in CBME.10

“ Looking forward, 
urology has the 
chance to fully 
embrace CBME as 
it seeks to continue 
graduating 
urologists who 
serve the public 
providing safe and 
high-quality care.”

Modern science has shown that the widely
held beliefs of clinicians about urinary tract
infection (UTI) are wrong. A large body of
meticulous, rigorous data from different
centres around the world makes this point.
How can it be that doctors continue to
practise in contradiction of what we now
know? A few clinicians are now changing their
approach with gratifying results so it is timely
to encourage others to do likewise.

Clinical guidelines have achieved such
influence that most doctors feel compelled to
follow them and may face censure if they do
not. Regrettably the guidelines are mistaken
and contradict the known science. The inertia
of bureaucracy and the fear of antimicrobial
resistance (AMR) do not help to encourage
reflection. However, things are changing and
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instead of defining the entirety of the 
specialty, a group of surgical educa-
tors defined 5 core tasks that repre-
sented the essence of general surgery 
and completed a 2-year EPA imple-
mentation pilot study at 28 training 
sites.5 The lessons learned from the 
pilot are currently informing the 
final preparations for the full com-
plement launch of EPAs in general 
surgery in July 2023. Is urology up 
to the task of creating EPAs critical 
to our clinical practice?

A new and improved assess-
ment system such as EPAs for 
urology is wholly insufficient to 
fully implement CBME in train-
ing programs. If we think of com-
petency like preparing a multi-
course meal, then EPAs are the 
recipes for each course and work-
place-based assessments (WBAs) 
are the kitchen utensils you use 
to prepare the recipes. WBAs are 
the tools designed to collect val-
id and reliable measurements of 
skills through direct observation. 
Over time, numerous measure-
ments extracted from WBAs filled 
out by multiple evaluators are 
archived in a trainee’s portfolio. 

This portfolio of authentic assess-
ments equips program leadership 
to make an informed decision on 
whether to progress or to reme-
diate (see figure). In all, WBAs 
are the building blocks of proper 
CBME implementation. 

Conveniently, leading surgical 
educators have already outlined 
best practices in translating direct 
observations of operative perfor-
mance into meaningful perfor-
mance metrics found in WBAs.6 
These guidelines informed the 
development of evidence-based 
WBAs such as OpTrust (www. 
optrusteducation.com)7 and  SIMPL 
(www.simpl.org).8 Many WBAs 
have substantial validity evidence 
and have proven to integrate feasi-
bility into surgical training programs. 
All urology training programs should 
consider the adoption of WBAs.

The future of CBME in urology 
training is rife with opportunity. For 
example, a community of urology 
training programs using  SIMPL 
and its robust data offerings is per-
forming an educational quality im-
provement project in pursuit of a 
100% proficiency standard for a set 

of operative procedures.9 Efforts 
like these showcase the power of 
CBME for the betterment of train-
ing and patient care. 

Looking forward, urology has 
the chance to fully embrace CBME 
as it seeks to continue graduating 
urologists who serve the public 
providing safe and high-quality 
care. We clearly benefit from the 
lessons learned among our col-
leagues in other surgical special-
ties who have experimented with 
various forms of CBME in recent 
years. However, we should exer-
cise caution in jumping headfirst 
onto the CBME bandwagon. Uro-
logical surgery training is unique 
in its commitment to train profes-
sionals in open surgery, minimally 
invasive surgery and endoscop-
ic surgery. As a community, we 
must first collectively grasp what 
it means to be a proficient urolo-
gist and design an assessment sys-
tem that captures this collective 
sentiment. This can only be done 
through effective engagement and 
collaboration with stakeholders at 
the American Board of Urology, 
Society of Academic Urologists, 

American Urological Association 
and ACGME. STOP
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Gender Affirmation Surgery and the Pediatric Urologist: 
Expanding Opportunities for a Population in Need
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Tufts Children’s Hospital, Boston, Massachusetts

Approximately 2 million Ameri-
cans identify as transgender/nonbi-
nary (TGNB) according to the most 
recent Gallup poll in 2020.1 Current 
evidence suggests that the number 
of adolescents and young adults 
who identify as TGNB (1.8% in Gen 
Z, 1.2% in millennials) is increas-
ing significantly more compared to 
older generations (0.2% in Gen X 
and baby boomers).1 As the TGNB 
population continues to grow, there 
will be an even greater need and po-
tentially larger void regarding com-
petent gender-affirming surgeons 
available for their health care needs.

Along with the increased prev-
alence of people who identify as 

TGNB, there has also been a four-
fold increase in the request for gen-
der-affirming surgery (GAS) from 
2000 to 2014.2 These requests for 
GAS have continued to increase 
over the last 5–10 years, as federal 
and private health insurance cov-
erage of these procedures contin-
ues to expand.3 While the World 
Professional Association for Trans-
gender Health still recommends 
the age of majority for GAS, there 
are increased referrals of TGNB 
adolescents to gender-affirming 
surgeons, especially for chest mas-
culinization.4 Despite the high 
demands for TGNB health care, 
there continues to remain a dearth 
of knowledgeable and trans-com-
petent providers and support staff 
who are responsive to the needs 
of TGNB youth.5 Thus, children’s 
hospitals across the country are 
responding by developing inter-

disciplinary programs centered on 
delivering this care to TGNB ado-
lescents and young adults. As such, 
pediatric urologists are increasingly 
included in the development and 
execution of these programs.

This creates a tremendous op-
portunity for pediatric urologists to 
be involved in the care of TGNB 
adolescents and young adults. 
Many TGNB young adults who 
pursue transition start to receive 
their care at children’s hospitals, 
and there is often a desire to con-
tinue their process of transitioning 
there. Pediatric urologists’ strong 
history in genital reconstruction 
positions us well to participate in 
these procedures, allowing many 
to continue to transition with their 
health care team. The initiation 
of pubertal blockade includes dis-
cussions regarding fertility pres-
ervation, and pediatric urologists 

can further expand our role from 
oncofertility to this population as 
well. Traditional methods of ob-
taining semen samples via mastur-
bation may cause significant ex-
acerbation of dysphoria, causing 
more harm than good. Expanding 
existing oncofertility programs to 
include TGNB youth can allow 
for specimen obtainment that can 
produce less dysphoria, increasing 
patient and parent satisfaction.6 
Pediatric urologists are being 
called upon to participate in these 
family discussions, perform tissue 
harvesting and can contribute to 
research protocols that surround 
these procedures. The placement 
of long-acting GnRH analogues 
for pubertal blockade is another 
procedure that pediatric urologists 
also often perform and can be 
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 expanded to TGNB youth. Gen-
ital GAS (gGAS) carries high ex-
pectations both pre- and postop-
eratively, and thus early surgeon 
participation in surgical readiness 
programs can help mitigate expec-
tations and ensure postoperative 
adherence to treatment protocols. 

The surgical techniques that are 
used in many aspects of gGAS are al-
ready familiar to pediatric urologists 
and well within our skill set. In other 
countries, such as Belgium and Ser-
bia, pediatric urologists have been 
performing these procedures for de-
cades. The nerve-sparing clitoroplas-
ty that is performed for the enlarged 
clitoris in response to virilization is 
similar to how clitoroplasty and pe-
nile disassembly are performed in 
transfeminine gGAS. With pubertal 
blockade, the phallic size may be 
somewhere between a postpubertal 
phallus and an over-virilized clitoris. 
Current techniques for gGAS vagi-
noplasty also hinge on well-known 
techniques that pediatric urologists 
have been using for decades for chil-
dren born with vaginal agenesis or 
who have vaginal stenosis after pri-
or surgical reconstruction, such as 
the McIndoe procedure, Davydov 
procedure, intestinal vaginoplasties 
and buccal mucosal vaginoplasties. 
These procedures are analogous to 
penile inversion vaginoplasty, robot-
ic peritoneal vaginoplasty, sigmoid 
vaginoplasty and the use of buccal 
mucosa in corrective procedures for 
vaginal stenosis.

Transmasculine gGAS is direct-
ed at neophallus creation, often 
with urethral lengthening, allowing 
people the opportunity to stand to 
void. Metoidioplasty utilizes the vi-
rilized clitoris to create a neophal-
lus, and the surgical techniques 
mirror proximal hypospadias re-
pairs, procedures comfortable to 
most pediatric urologists. Pediatric 
urologists can draw on their expe-
riences with complicated hypospa-
dias repairs for this particular re-
constructive procedure, marrying 
many of best aspects of a variety 
of surgical techniques. Scrotoplasty 
with or without testicular prosthesis 
insertion may also be performed, 
yet another technique familiar to 
pediatric urologists.

Phalloplasty involving free or 
rotational flaps is performed in 
conjunction with a plastic surgical 

team. When urethral lengthening is 
included, urologists often perform 
this along with the degloving and 
burying of the clitoris, dissection 
of the dorsal neurovascular bundle 
and scrotoplasty for completion of 
the masculinizing GAS. 

Pediatric urologists have unique 
opportunities to have an expanding 
role in caring for TGNB patients. 
There are ample arenas for research 
and continued refinement of surgi-
cal techniques in genital reconstruc-
tive surgery in this field. While there 

are many nuances to gGAS, these 
surgeries draw on many of the tech-
niques that are in the wheelhouse of 
pediatric urologists. Pediatric urolo-
gists have the opportunity to be at 
the forefront of LGBTQI care, es-
pecially for TGNB adolescents and 
young adults, and should strive to 
be active allies for equitable health 
care for this community. STOP
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Cooley LF, Isaacson D, Vo AX 
et al: The Northwestern Uni-
versity novel urology residency 
curriculum: updated outcomes 
from a 13-year experience 
with flexible residency train-
ing and electives. Urol Pract 
2021; https://doi.org/10.1097/
UPJ.0000000000000287.

Study Need and Impor-
tance: We describe a 13-year ex-
perience with a novel urology res-
ident curriculum with full urology 
program director oversight (similar 
to that implemented by the Urol-
ogy Review Committee in 2019), 
including 8 months of postgradu-
ate year 1 urology experience and 
upper level electives. We highlight 

best practices, educational out-
comes and department satisfaction 
following institution of this novel 
resident curriculum.

What We Found: With the 
institution of our novel curriculum 
(see figure), residents were able to 
augment their education with elec-
tive experiences, and the program 
director was able to eliminate min-
imally educational and previously 
mandated off-service rotations and 

optimize timing of general surgery 
rotations throughout residency 
(rather than just within the intern 
year) without compromising oper-
ative case volume, in-service scores 
or resident/faculty program satis-
faction. 

Limitations: Applicability 
of our curriculum at other institu-
tions may be limited as we utilize 
physician extenders and 4 train-
ing sites and have a 4-resident per 

year complement, which allows 
for off-service, elective rotations 
and a relatively high operative 
volume. 

Interpretation for Patient 
Care: Though not addressed di-
rectly in our study, numerous 
studies demonstrate that improved 
patient outcomes correlate with 
physician satisfaction with work 
environment. STOP

Figure. Representative new curriculum (2006–2019). The first year includes 8 months of urology and 4 months of combined general surgery and surgical 
intensive care unit (SICU). Transplant and SICU night float general surgery rotations are completed during postgraduate year (PGY) 2. Residents have 1 
protected year for research. Stroger County Hospital is an off-site urology rotation. NMH, Northwestern Memorial Hospital. VA, Veterans Affairs Hospital. 

Extra-Tunical Grafting for Indentation  
and Hourglass Deformity
Amjad Alwaal, MD, MSc, FRCSC, 
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Rutgers New Jersey Medical School, Newark 

Tom F. Lue, MD, FACS
University of California, San Francisco 

Peyronie’s disease (PD) can exert 
a detrimental effect on the patient’s 
sexual and psychological well- 
being. The etiology and pathogen-
esis of PD are not fully elucidated, 
but are likely related to repetitive 

microtrauma in genetically suscepti-
ble men resulting in the formation of 
fibrotic plaques involving the tunica 
albuginea (TA) of the corpora cav-
ernosa, which will lead to penile de-
formities (curvature, shortening and 
hourglass/indentation deformity).1,2

Most of the published research 
on PD focused on curvature, which 
is the more common deformi-
ty. Several treatment options are 
available to treat penile curvature, 

including clostridial collagenase 
injection and surgical procedures 
such as plication or plaque inci-
sion/excision with grafting. Little 
has been published on managing 
volume-loss deformities such as 
hourglass, indentation or distal pe-
nile narrowing. Previous standard 
management for these deformities 
is surgical intervention in the form 
of incision and grafting. However, 
this surgical option carries the in-

herent risk of erectile dysfunction 
and sensory changes.3 

Ziegelmann et al evaluated clos-
tridial collagenase monotherapy 
in men with indentation/hourglass 
(girth discrepancy >10%).4 Only 8% 
(3/40) experienced girth improve-
ment, despite mean curvature im-
provement of 19 degrees. On the 
other hand, El-Khatib et al  reported 
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mean curvature improvement of 
19.2 degrees (39%) in men with in-
dentation/hourglass, and 64% (11/17) 
reported subjective girth improve-
ment.5 Of note, no objective girth 
measurements were performed. 

In 2017, we presented our ex-
tra-tunical grafting technique for 
managing volume-loss deformities 
(hourglass/indentation).6 This tech-
nique avoids incising the TA and 
places the graft on top of the Buck’s 
fascia without disrupting it, thereby 
avoiding the neurovascular bun-
dle. We presented a series of 36 
patients, with 6–44 months, follow-
up for 18 patients. Patients report-
ed satisfactory girth improvement 
with preserved erectile function. 
Two patients reported mild pe-
nile hypoesthesia. In our study we 
demonstrated the use of cadaveric 
human fascia lata as the graft ma-
terial.6 However, other graft mate-
rials can be considered (figs. 1–4). 

This technique’s primary ben-
efit is protecting erectile func-
tion while providing cosmetic 

benefit through correcting the 
volume-loss deformity. There-
fore, if the patient has refractory 
erectile dysfunction he will need 
penile prosthesis insertion, in 
which case the technique might 
still be considered as an adjunct 
maneuver. The technique can 
also be performed in conjunction 
with plication for curvature cor-
rection as demonstrated in our 

paper. Since multiple layers of 
graft can be sutured to the TA to 
“repair” the hourglass deformity, 
this technique can also be used to 
improve the hinge effect caused 
by the deformity. We always rec-
ommend extensive counseling 
preoperatively for proper patient 
selection. It is critical to confirm 
that the volume-loss deformity is 
the main concern for the patient 

and not another issue such as pe-
nile shortening. This is to avoid 
patient dissatisfaction postoper-
atively. Most recently, Diao et 
al from the University of Texas 
Southwestern showed the safety 
and efficacy of this technique in a 
retrospective study of 19 patients 
with median followup of 59 days.7  

This technique is an important 
addition to the current armamen-
tarium of different techniques and 
options to treat PD. If the right pa-
tient is chosen, the technique will 
have satisfactory results. STOP
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Figure 1. Extra-tunical grafting technique is suit-
able for indentation and hourglass deformities.

Figure 2. Wrapping the graft around the TA on 
top of Buck’s fascia.

Figure 3. The graft is secured lateral to the 
spongiosa.

Figure 4. Final result is assessed with induced 
erection.

“ We always 
recommend 
extensive 
counseling 
preoperatively  
for proper patient 
selection.”

“ Several treatment 
options are 
available to treat 
penile curvature, 
including 
clostridial 
collagenase 
injection 
and surgical 
procedures such as 
plication or plaque 
incision/excision 
with grafting.”
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Introduction
From virtual reality (VR) video 

games to computer-generated im-
ages (CGI) and animation in block-
buster movies, 3D visualization 
technology that has flourished in 
entertainment is now beginning to 

revolutionize medicine. In urology, 
3D technology will impact surgical 
training, surgical preparation, pa-
tient education and research. Par-
ticularly, new advances in software 
now allow for 3D-printed anatomi-
cal models, virtual and augmented 
reality models, and computer-gen-

erated 3D computerized tomogra-
phy (CT) with cinematic quality. 
Many of these revolutionary tech-
nologies are in their developmen-
tal stages, but improvements in 
rendering software and artificial 
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intelligence may soon automate 
the process, opening possibilities 
for broad clinical, commercial and 
research applications. Below are 
some cutting-edge applications of 
3D technology with urology at the 
forefront of medical progress. 

3D Printing 
In recent years, research regard-

ing the feasibility and accuracy of 
3D-printed anatomical models for 
surgical rehearsal, surgeon training 
and patient education has expand-
ed exponentially. Ghazi et al’s 2020 
review of the role of 3D printing 
in robotic urological procedures 
demonstrates the feasibility and 
value of 3D printing technology 
in partial nephrectomy and nerve 
sparing prostatectomy.1 Specifi-
cally, there are reduced ischemia 
times, fewer positive margins, less 
blood loss, shorter hospital stays 
and fewer postoperative compli-
cations for robotic partial nephrec-
tomies that were first rehearsed on 
patient-specific 3D-printed mod-
els.2 Although the sample size for 
this study was small and hence 
not powered to draw clinical con-
clusions, it nonetheless highlights 
the utility of rehearsal in surgical 
planning and preparation. A fur-
ther validation study by Witthaus 
and colleagues focuses on the role 
of anatomic 3D models in surgical 
training and evaluation.3 The study 
showed a significant difference in 
specific task times, forces exerted 
on nerves, surgical margins and 
anastomotic integrity between ex-
perts (>500 cases) and novices (<50 
cases). The above is a wonderful 
example of how 3D-printed sim-
ulation can be a reliable proving 
ground to evaluate surgical perfor-
mance and provide real-time con-
structive feedback. These 3D-print-
ed, patient-specific surgical models 
range from $21 to $680 depending 
on materials, detail and complexi-
ty.1 In high-stakes cases and in those 
with truly unique anatomy, the cost 
may be well worth the opportuni-
ty to rehearse before the opening 
incision; however, in more routine 
cases, 3D-printed models may not 
be a cost-effective or efficient use 
of time. While cost and production 
time are challenges for 3D printing, 
the technology is advancing rapidly 

and may become a viable standard.  
However, considering advances 
in virtual technologies, machine 
learning, and the announcements 
of technology giants like Facebook 
with their recent “metaverse” ini-
tiatives, the authors place their bet 
on a future centered on virtual and 
augmented reality (AR) platforms. 

Virtual and Augmented 
Reality

VR refers to apparatuses that 
interact with the human senses 
to recreate real-seeming visuals 
and feelings. AR is a form of VR 
in which the user sees the real 
world and the device adds vir-
tual components to enhance or 
augment the user’s perceptions. 
Visual headsets, 3D movies and 
surround sound systems have be-
come mainstays in the entertain-
ment industry, and these technol-
ogies present some fascinating 
and cost-effective solutions in 
surgical preparation and patient 
education. In a 2020 study, Tapi-
ero and colleagues evaluated the 
ability of urologists to 3-dimen-
sionally comprehend traditional 
CT images and found that when 
asked to place a tumor on a 3D 
recreation of the CT, experienced 

surgeons had only a 33% accurate 
overlap with the true tumor loca-
tion.4 However, this improved to 
47% when the surgeons were first 
allowed to interact with a 3D vir-
tual model prior to placing the tu-
mor. This demonstrates the innate 
inability of humans to reliably 
understand complex 3D anatomy 
from 2D images (standard axial 
imaging presentation) and further 
makes a strong case more intuitive 
imaging. The advantages of VR 
“spoon-feeding” surgical brains 
for superior anatomic understand-
ing was demonstrated by the same 
group exhibiting reduced fluoros-
copy time, diminished blood loss 
and higher stone-free rates after 
percutaneous nephrolithotomy in 
surgeons who used VR headsets 
to review the anatomy in com-
parison to those who only had 
access to standard CT imaging 

(fig. 1).5 We also routinely apply 
this technology for complex par-
tial nephrectomy as can be seen, 
albeit only in 2D, in the attached 
example (fig. 2). Ordinarily, VR 
models are viewed with a headset; 
however, recent developments al-
low them to be displayed to scale 
cast over a patient in such a way 
that the user can view a patient’s 
internal anatomy. Akand et al con-

ducted a feasibility study showing 
that a percutaneous needle could 
be placed using mathematical cal-
culation software and AR to vi-
sualize renal stones embedded in 
2 different in vitro  models.6 With 
advancing technology, it is reason-
able to imagine a future in which 
CT-based AR models could dra-
matically reduce intraoperative 
fluoroscopy to establish access to 
large stones. 3D printing, VR and 
AR all share one crucial rate lim-
iting step: segmentation. Both mo-
dalities require a skilled individual 
to “segment” or annotate tradition-
al imaging slice-by-slice for a com-
puter to render the 3D models. 
This process is time consuming 
and tedious.  However, further 
progress in rendering technology 
and artificial intelligence offer the 
potential for automation, and this 
work is currently underway. 

Cinematic Rendering
Animation studios have a plethora 

of high-powered  computer-generated 
imaging tools that allow them to cre-
ate photorealistic 3D images with 
simulated natural lighting. This soft-
ware is now being applied to medi-
cal imaging to produce stunning new 
imaging avenues. Using CT images 
and 3D lighting effects, Rowe and 
colleagues produced breathtaking 
3D depictions that make reviewing 
patient anatomy wonderfully vivid 
and intuitive (fig. 3).7 With evidence 
that 2D CT images are not readily 

Figure 2. This QR code links to a YouTube video 
of a partial nephrectomy case in which virtual 
reality 3D models were used to review patient 
anatomy during surgical preparation. The video 
compares the 3D model to the actual tumor 
during surgery.

3D TECHNOLOGY IN UROLOGY
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Figure 1. A, user viewing a 3D model in a virtual environment using the Oculus virtual reality 
headset. B, annotated CT with the segmentation showing how a scan is converted into a 3D model. 
C, posterior view of a semitranslucent kidney model demonstrating a staghorn calculus (yellow) and 
a ureteral stent (blue) in the collecting system. D, anterior view of semitranslucent kidney model 
demonstrating a staghorn calculus (yellow) and a ureteral stent (blue) in the collecting system. The 
veinous (blue) and arterial (red) vessels are visible as well.
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understood even by trained surgeons 
in their true 3D anatomic nature,4 
designing comprehensive yet palat-
able VR and AR models allows for 
more accurate and impactful surgical 
planning. 

Conclusion
We are in the “gold rush” years 

of 3D technology, and research 

and development is ripe for revo-
lutionary and groundbreaking de-
velopments that will dramatically 
change the way we train, diagnose, 
treat and conduct research as urol-
ogists. The same technology bring-
ing us amazing cinema and video 
games is coming to clinics and op-
erating rooms near you. STOP
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Figure 3. Image from the study on cinematic rendering (CR) by Rowe SP et al.7 A, coronal, delayed phase, contrast-enhanced CT image of a 50-year-old woman with xanthogranulomatous pyelonephritis, 
including a central staghorn calculus (red arrowhead), significant hydronephrosis and loss of the renal parenchyma (red arrow). B, a cinematically rendered axial excretory/urographic phase CR image. C, coronal 
excretory/urographic phase CR image. D, coronal arterial phase CR image of the right kidney.
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Study Need and Impor-
tance: Neoadjuvant chemother-
apy (NAC) prior to radical cystectomy 
(RC) in patients with nonmetastat-
ic muscle-invasive bladder cancer 
(MIBC) confers an overall survival 
(OS) benefit of 5%–10%, but use is in-
consistent and nonselective. Molecu-
lar differences between tumors may 
impact response to therapy. Selection 
of patients based on likely response 
may improve utilization of NAC. This 
highlights the need for clinically valid-
ated biomarkers to be used at diagno-
sis to predict response to NAC.

What We Found: A total of 601 
patients with MIBC were included, 
of whom 247 had been treated with 
NAC and RC, and 354 underwent 
RC without NAC. With NAC, the 
overall net benefit to OS and can-
cer-specific survival at 3 years was 7% 
and 5%, respectively. After control-
ling for clinicopathological variables, 

nonluminal tumors had the greatest 
benefit from NAC, with 10% great-
er OS at 3 years (71% vs 61%), while 
luminal tumors had minimal benefit 
(63% vs 65%) for NAC vs non-NAC.

Limitations: Limitations of 
this study include the retrospective 
study design, with a risk of selection 
bias, the combining of multiple co-
horts, which introduces a risk of co-
hort-level batch effects, and possible 
treatment selection biases. Finally, 
these types of analyses are not a re-
placement for randomized trials.

Interpretation for Patient 
Care: In patients with MIBC, 
molecular subtyping revealed 
nonluminal tumors received the 
greatest benefit from NAC, while 
patients with luminal tumors ex-
perienced a minimal survival bene-
fit. A genomic classifier may help 
identify patients with MIBC who 
would benefit most from NAC. STOP
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Bladder management is an es-
sential element in the care of over 
75% of individuals with spinal cord 
injury (SCI).1 Common manage-
ment strategies include indwelling 
catheters, clean intermittent cath-
eterization (CIC), surgery (such as 
bladder augmentation, catheter-
izable channel or diversion) and 
external collection devices or vo-
litional voiding. CIC is associated 
with fewer complications than in-
dwelling catheters, while chronic 
indwelling catheters are associated 
with an increased morbidity and 
mortality risk when compared to 
other bladder management meth-
ods.2,3 Despite CIC being the gold 
standard for bladder management 
for patients with SCI, only about 
50% of patients use it as the initial 
management, and 50% of SCI pa-
tients on CIC have been shown to 
drop out after 5 years.1 This dis-
crepancy in physician-established 
goals for this population and the 
real-world results can be best ex-
plained by the differences in blad-
der-related quality of life seen for 
each group. A large multicenter 
cohort study of 1,479 patients from 
the Neurogenic Bladder Research 
Group found that patients managed 
with indwelling catheters or those 
having surgery had a much higher 
overall quality of life as compared 
to those managed with CIC.4 

So why do patients dislike CIC 

so much if clinically it is the saf-
est option for them? Turns out 
this is a rather complex question 
that encompasses not only clini-
cal and physiological factors, but 
also psychosocial elements. Phys-
ical factors that drive bladder 
management have been shown 
to be elevated body mass index, 
age, female sex, severity of neu-
rological injury and limited upper 
extremity function, thus requiring 
caregiver assistance with CIC.5,6 
CIC is significantly more chal-
lenging and more time-consum-
ing as compared to an indwelling 
catheter or surgery due to these 
physical limitations. Patients with 
indwelling catheters spend a third 
of the time on bladder care dai-
ly.7 CIC can be particularly chal-
lenging for female patients and 
their caregivers as urethral ac-
cess is more difficult compared 
to their male counterparts. CIC is 
time-consuming, particularly for 
women requiring caregiver assis-
tance and obese women, adding 
15–20 additional minutes for each 
catheterization.7 

With time, bladder-related qual-
ity of life does improve as patients 
develop social structure to allow 
for safe and effective bladder man-
agement.8 For instance, patients 
develop routines, adapt assistive 
devices and caregiver relation-
ships that allow them to reliably 
empty their bladder on a schedule. 
In the long term, the true drivers 
of poor bladder-related quality 
of life are those that cannot be 
modified and adapted—while a pa-
tient may be able to find reliable 
caregiver support or an assistive 

device, anatomical limitations re-
lating to gender continue to be an 
issue. In our study evaluating 753 
SCI individuals on CIC who were 
on average about 10 years from 
injury, we found that female gen-
der was a persistent driver of poor 
bladder-related quality of life.9 Ad-
ditionally, patients experiencing 
complications such as recurrent 
infections or bowel dysfunction 
tended to be much less satisfied 
with their bladder management.9  
Notably, level of injury, caregiv-
er-performed CIC and upper 
extremity function did not affect 
bladder-related quality of life for 
patients on average 10 years from 
injury.9 These data should be con-
sidered to support the decision for 
early reconstructive surgery, espe-
cially in female patients and those 
experiencing complications, as pa-
tients who have had surgery con-
sistently report high bladder-relat-
ed quality of life.4

Effective bladder management 
is key in maximizing SCI patients’ 
quality of life after injury. Many 
factors influence bladder quality of 

life, and while physical disability 
and caregiver availability may be 
important factors in the short term, 
these can be mitigated with time. 
In the long term, patient sex and 
complications such as urinary tract 
and bowel management ultimately 
impact the bladder-related quality 
of life.9 Shared decision making 
should be employed to determine 
the best bladder management 
strategy for individual patients, 
and early reconstructive surgery 
should be considered for those at 
high risk for complications or poor 
bladder-related quality of life. STOP

1. Cameron AP, Wallner LP, Tate DG et al: Bladder 
management after spinal cord injury in the Unit-
ed States 1972 to 2005. J Urol 2010; 184: 213. 

2. Weld KJ and Dmochowski RR: Effect of bladder 
management on urological complications in spi-
nal cord injured patients. J Urol 2000; 163: 768. 

3. Baradaran N, Peng J, Palettas M et al: PD36-06 
Bladder management with chronic indwelling 
catheter is associated with elevated mortality in 
patients with spinal cord injury. J Urol, suppl., 
2021; 206: e597.

4. Myers JB, Lenherr SM, Stoffel JT et al: Patient 
reported bladder related symptoms and quali-
ty of life after spinal cord injury with different 
bladder management strategies. J Urol 2019; 
202: 574.

5. Zlatev DV, Shem K and Elliott CS: How many 
spinal cord injury patients can catheterize their 
own bladder? The epidemiology of upper ex-
tremity function as it affects bladder manage-
ment. Spinal Cord 2016; 54: 287. 

6. Zlatev DV, Shem K and Elliott CS: Predictors of 
long-term bladder management in spinal cord 
injury patients—upper extremity function may 
matter most. Neurourol Urodyn 2018; 37: 1106. 

7. Velaer KN, Welk B, Ginsberg D et al: Time bur-
den of bladder management in individuals with 
spinal cord injury. Top Spinal Cord Inj Rehabil 
2021; 27: 83.

8. Moghalu O, Stoffel JT, Elliott SP et al: Time-re-
lated changes in patient reported bladder symp-
toms and satisfaction after spinal cord injury. J 
Urol 2022; 207: 392.

9. Crescenze IM, Myers JB, Lenherr SM et al: 
Predictors of low urinary quality of life in spi-
nal cord injury patients on clean intermittent 
catheterization. Neurourol Urodyn 2019; 38: 
1332.

“ With time, 
bladder-related 
quality of life 
does improve as 
patients develop 
social structure to 
allow for safe and 
effective bladder 
management.”
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Study Need and Impor-

tance: The transition from fee-
for-service to value-based payment 
introduces a new set of challenges 
and opportunities for the  practicing 
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physician. It is unknown how urol-
ogists have been impacted by the 
recent implementation of the mer-
it-based incentive payment system 
(MIPS), which is mandatory for 

all physicians treating patients in-
sured by Medicare. We describe 
the MIPS performance scores of 
urologists and investigate their as-
sociation with practice patterns. 

What We Found: Urologists 
in group practices scored higher 
than urologists in individual prac-
tices across all MIPS categories ex-
cept cost: urologists in alternative 
payment models often scored even 
higher (see figure). Preference for 
group practice or alternative pay-
ment models was more common 
among urologists who graduated 
medical school more recently. Geo-
graphic location also appears to be 
a contributing factor when evaluat-
ing practice type.

Limitations: This study ex-
amined the MIPS scores for phy-
sicians in performance year 2018, 
which was the final year of the 
voluntary transition period. There-
fore, it is possible that this cohort is 
biased toward physicians who are 
more motivated to adapt and learn 
the system to maximize scores. 

In addition, specific practices and 
techniques enacted by physicians 
to obtain higher scores could not 
be elucidated from these data. Fac-
tors like physician incentives, addi-
tional income, pay structures and 
state-level variations in compensa-
tion also could not be evaluated.

Interpretation for Patient 
Care: These data provide a 
framework which urologists may 
wish to consider when starting 
practice. Although Medicare rep-
resents only 1 payer, most urolo-
gy practices depend on Medicare 
claims to some extent due to the 
patient population of this spe-
cialty. Urologists in an individual 
practice did not score as well as 
their colleagues who practiced in 
a group environment, which may 
foreshadow health care delivery 
patterns in the future. STOP

Figure. MIPS score components stratified by participation status. APM, alternative payment model.
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Introduction
Leiomyosarcoma is a very 

rare tumor that originates in the 
smooth muscle. These tumors can 
develop in the central nervous sys-
tem, intestine, liver, skin, lungs, 
larynx and pharynx, very rarely 
originating in the adrenal glands. 
There are few reports of this type 
of tumor, especially in a  bilateral 

presentation.1

Although the pathogenesis of 
adrenal leiomyosarcoma is not ful-
ly understood, it has been observed 
that immunosuppression may pre-
dispose itself to this occurrence.2

We present the case of a pedi-
atric patient immunosuppressed 
by HIV who was diagnosed with 
bilateral adrenal leiomyosarcoma 
and was followed for 7 years after 
surgical treatment. This is the first 
reported case in which long-term 
followup has been performed in 
such a young patient. 

Clinical Case
A 10-year-old female admitted 

to Alberto Sabogal Sologuren Hos-
pital, Callao, Peru, presented with 
dyspnea on moderate exertion, 
mild abdominal pain, nausea and 
liquid stools, associated with signs 
of chronic malnutrition. Ancillary 
tests were performed, and HIV 

infection was diagnosed, initiating 
retroviral treatment.

Physical examination revealed 
multiple anterior and posterior cer-
vical adenopathies (approximately 
1.5 cm in diameter), the abdomen 
was excavated with slight pain on 
palpation, with no evidence of vis-
ceromegaly.

Laboratory tests showed an 
HIV viral load of 91,406 copies/
ml; CD4 count: 237 cell/μL; pos-
itive anti-herpes virus 1 antibody 
(IgG), negative anti-herpes virus 1 
antibody (IgM), negative anti-her-
pes virus 2 antibody IgG and IgM; 
positive Epstein-Barr virus IgG an-
tibodies, negative IgM antibodies. 
Serum cortisol and dehydroepi-
androsterone sulfate were normal. 
The remainder of laboratory inves-
tigations were normal.

Multislice computerized tomog-
raphy and magnetic resonance im-
aging of the abdomen and pelvis 
with contrast showed heteroge-

neous solid masses with delim-
ited borders in bilateral adrenal  
glands, 5.3 × 5.4 cm on the right 
and 3.7 × 3.3 cm on the left. No local 
invasion or free fluid in the peritoneal 
cavity was observed (figs. 1 and 2). 

CASE REPORT

“ Although the 
pathogenesis 
of adrenal 
leiomyosarcoma 
is not fully 
understood, it has 
been observed that 
immunosuppression 
may predispose 
itself to this 
occurrence.”
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Figure 2. Nuclear magnetic resonance, turbo spin echo T2 sequence with fat suppression, pre- and 
postcontrast. Heterogeneous neoformative lesions in both adrenal glands with mass effect but 
without local invasion.

Bilateral adrenalectomy was per-
formed using an open transabdom-
inal approach through a suprain-
fraumbilical incision to facilitate 
immediate access and control of the 
inferior vena cava (fig. 3). The pa-
tient remained in pediatric intensive 

care until recovery with hydrocorti-
sone replacement therapy.

In the pathology study, spin-
dle cells with low atypia were 
evidenced. The tumor showed 
a positive immunohistochemi -
cal reaction for vimentin and 

 alpha-smooth-muscle-actin (αSMA), 
negative for s100 and CD68. This 
confirmed the diagnosis of low-
grade leiomyosarcoma.

The patient presented a favor-
able evolution in the postoperative 
period. She continued with retrovi-
ral treatment and replacement ther-
apy, maintaining undetectable viral 
loads. After 7 years of  followup by 
the infectious disease service, urol-
ogy and pediatric oncology depart-
ments, there have been no signs of 
recurrence.

Discussion
Primary adrenal leiomyosarco-

ma is an exceptionally rare malig-
nant neoplasm arising from mesen-
chymal tissue. It is thought to arise 
from the smooth muscle of the cen-
tral adrenal vein, accounting for 
only 0.1% to 0.2% of all retroperito-
neal sarcomas. Fewer than 50 cases 
of adrenal leiomyosarcoma have 
been described in the literature to 
date.1

There is evidence that this 
malignant tumor is associated 

with HIV immunodeficiency and 
 Epstein-Barr virus infection. How-
ever, so far there is no certainty as 
to the pathogenic mechanism.2,3 

The age range of presentation 
of primary adrenal leiomyosar-
coma is very wide; however, it is 
extremely rare in the pediatric age 
group. There is only 1 report by 
Linos et al in which the authors 
presented the case of a 14-year-old 
patient diagnosed with bilateral 
primary adrenal leiomyosarcoma 
immunosuppressed by HIV.4 Un-
like our case, this patient did not 
present coexistent infection with 
Epstein-Barr virus.

The clinical picture of adrenal 
leiomyosarcoma is very nonspecif-
ic. Most cases present with abdomi-
nal pain and weight loss. Peripheral 
edema may also occur due to inva-
sion of the vena cava.

Imaging tests are very import-
ant in patients with suspected 
adrenal tumor, as they allow de-
termination of the extent and 
possibility of surgical resection. 
Computerized tomography and 
magnetic resonance imaging show 
heterogeneous lesions with occa-
sional central necrosis. However, 
the imaging characteristics do not 
differ from other adrenal lesions.1

The diagnosis of leiomyosarco-
ma is confirmed by immunohisto-
chemical studies of the tumor mass. 
The majority of leiomyosarcomas 
are positive for αSMA, muscle-spe-
cific-actin (HHF35), vimentin and 
desmin. Since these are retroper-
itoneal tumors, neuroendocrine 
tumors, adrenocortical carcinoma 

“ The age range of 
presentation of 
primary adrenal 
leiomyosarcoma 
is very wide; 
however, it is 
extremely rare in 
the pediatric age 
group.”

Figure 1. Computerized tomography in axial section with contrast. Solid masses with delimited 
borders are shown in bilateral suprarenal cells, 6 cm on the right and 3 cm on the left. It presents soft 
tissue density and heterogeneous enhancement on contrast.

Figure 3. Bilateral adrenal tumor.

BILATERAL ADRENAL LEIOMYOSARCOMA IN AN IMMUNOCOMPROMISED PEDIATRIC PATIENT
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and melanoma should be ruled out 
by immunohistochemical study.2,5

Treatment of adrenal leiomyo-
sarcoma is based on radical sur-
gical resection. There are reports 
of laparoscopic adrenalectomies 
with good results. However, there 
is no evidence to define the best 
surgical approach for this type of 
tumor. For large tumors or with 
suspected infiltration of neigh-
boring organs, open surgery may 
be a good option. In our case, an 
open bilateral adrenalectomy was 
performed with a very good post-
surgical evolution and satisfactory 
oncologic results.2,4,5

According to the literature, the 
survival rate for patients with ad-
renal leiomyosarcoma at 2 years 
is 15.3%.2 In our case, after 7 years 
of followup, the patient is free of 
recurrence in subsequent tomo-
graphic controls. This represents 
the case with the longest followup 
reported to date.

Conclusion
Leiomyosarcoma of the adrenal 

gland is a very rare tumor that can 
occur in pediatric patients. It is im-
portant to consider it as a differen-
tial diagnosis in patients with HIV 
infection and Epstein-Barr virus as-
sociated with adrenal lesions. Rad-
ical surgical treatment is  the key 
to improve survival. The definitive 
diagnosis is based on pathological 
anatomy and immunohistochemis-
try. Survival in patients with adrenal 
leiomyosarcoma is very poor. How-
ever, the absence of metastases, 
complete resection of the lesions, as-
sociated with low atypia, as present-
ed in our case, may improve surviv-
al. Further studies are required to 

define a better management proto-
col in this type of rare  tumor. STOP
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“ Imaging tests are 
very important 
in patients 
with suspected 
adrenal tumor, 
as they allow 
determination of 
the extent and 
possibility of 
surgical resection.”
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INTRODUCTION
Penile angiokeratomas are rare, 

benign capillary lesions typically 
with small, multiple, dark spots on 
the glans penis or penile skin. The 
patients generally present with cos-
metic concerns or bleeding. Histo-
pathology reveals the presence of 
vascular dilatation in the papillary 
dermis, flanked by acanthotic rete 
ridges and overlying hyperkera-
tosis.1 Angiokeratomas occur in 
localized and systemic forms. The 
localized types include solitary 
papular angiokeratoma, localized 
angiokeratoma of the scrotum and 
vulva (Fordyce type), angiokera-
toma circumscriptum naeviforme 
and bilateral angiokeratoma (Mibelli 
type). These lesions are generally 
acquired and rarely exist on penile 
skin.1,2 We report herein a case of 
larger angiokeratoma of the penile 
shaft that was treated successfully. 

CASE PRESENTATION
A 49-year-old circumcised man 

presented with a 2-year history of 
penile lesion on the lateral side of 
the penis. The lesion persisted for 
approximately 2 years and was 
 asymptomatic.

Physical examination revealed 
20 mm solitary, firm, dark pur-
ple-red nontender erythematous 
papules on the shaft of the penis 
(fig. 1). There were no similar le-
sions or any other abnormality 
on the physical examination else-
where. The laboratory values in-
cluding hemogram and biochemical 
panel were within normal range. 
The patient had no predisposing 
factors such as inherited metabolic 
disorder (lysosomal storage diseas-

es) or any systemic disease. 
The patient underwent punch 

biopsy on the penile shaft 2 years 
ago and pathological examination 
revealed cavernous hemangioma. 
After the biopsy, the lesion had 
been slowly expanding within 2 
years. Also, the patient felt dis-
comfort during sexual intercourse 
because of the lesion. On penile 
magnetic resonance imaging, a le-
sion measuring 30 mm diameter on 
the right side of penile skin was de-
scribed. The lesion did not invade 
the cavernous bodies (fig. 2). The 
patient decided to undergo surgical 
treatment of angiokeratoma.

In the supine position under 
general anesthesia, the incision 
line was drawn around the ellip-
tical margin using a marking pen. 
Under 3.5× magnification, the 
mass was completely excised. Af-
ter excision, the edges of skin were 
approximated (fig. 3). The final 
pathological examination revealed 
angiokeratoma.

DISCUSSION
Angiokeratoma of the scrotum 

was initially described by John 
Addison Fordyce in 1896.3 An-
giokeratomas are benign lesions 
 characterized by vascular ectasia in 
the upper dermis, generally with ac-
anthosis and hyperkeratosis. They 
generally present as a red and/or 
dark blue-domed hyperkeratotic 
papule and range in size from 0.5 
to 5 mm.1 Fordyce type angiokera-
tomas are generally located on the 
glans penis. In a previous review, 
11 cases with penile angiokerato-
mas were located on the  penile 
shaft.1 In this review, all lesions 
were smaller than 15 mm. Unlike 
the previous cases, the  lesion size 

CASE REPORT

Figure 1. Two cm, red-colored lesion on the penile shaft.

Figure 2. Magnetic resonance imaging of the lesion.

Figure 3. Penile skin imaging after the excision.

“ Angiokeratoma of 
the scrotum was 
initially described 
by John Addison 
Fordyce in 1896.”
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on the penile shaft was 20 mm in 
our case. 

Different treatment options such 
as excision, cryotherapy, Nd-YAG 
laser and pulsed dye laser were 
reported.1 However, the optimum 
treatment procedure for regional 
therapy of angiokeratoma is un-
known. Because of the larger size 
and patient preference, the lesion 

was excised surgically in our case. 
Also, some benign and malignant 
lesions such as infectious, epithelial, 
fibrous, vascular lesions can mimic 
the angiokeratomas. Angiokerato-
mas are difficult to diagnose. In a 
study, correct diagnosis of angio-
keratomas has been reported at just 
3%.4 The excision and histopatho-
logical evaluation are more appro-
priate for the diagnosis. In the fol-
lowup, it was reported that 10% of 
patients had recurrence after thera-
py for penile angiokeratomas.1 Two 
men after excision and 1 man after 
cryotherapy had recurrence. No re-
currence developed after the exci-
sion in our case until now.  

The etiology of genital angio-
keratoma is still controversial but 
some factors such as long-standing 
venous blood pressure, primary 
degeneration of vascular elas-
tic tissues and capillary injury are 

considered.5 The majority of the 
patients’ angiokeratomas were as-
ymptomatic as in our case. Most 

of the cases had multiple lesions. 
The whole genital region should be 
evaluated by physical examination. 

To our knowledge, this is the 
first case with an angiokeratoma 
of more than 15 mm localized 
unifocal on the penile shaft and 
successfully treated with surgery. 
Penile angiokeratomas are rare 
benign lesions and larger lesions 
can be treated successfully with 
surgery. STOP

1. Cohen PR and Celano NJ: Penile angiokera-
tomas (PEAKERs) revisited: a comprehensive 
review. Dermatol Ther (Heidelb) 2020; 10: 551.

2. Basu P and Cohen PR: Penile angiokeratoma 
(Peaker): a distinctive subtype of genital angio-
keratoma. Cureus 2018; 10: e3793.

3. Fordyce JA: Angiokeratoma of the scrotum. J 
Cutan Genitourin Dis 1896; 14: 81. 

4. Imperial R and Helwig EB: Angiokeratoma. A 
clinicopathological study. Arch Dermatol 1967; 
95: 166.

5. Beutler BD and Cohen PR: Angiokeratoma of 
the glans penis. Skinmed 2017; 15: 343. 

“ Angiokeratomas 
are difficult to 
diagnose. In a 
study, correct 
diagnosis of 
angiokeratomas 
has been reported 
at just 3%.”

“ The etiology 
of genital 
angiokeratoma is 
still controversial 
but some 
factors such as 
long-standing 
venous blood 
pressure, primary 
degeneration of 
vascular elastic 
tissues and 
capillary injury 
are considered.”
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JU Insight: Noninvasive, Individualized Cortical  
Modulation Using Transcranial Rotating Permanent 
Magnet Stimulator for Voiding Dysfunction in Women 
with Multiple Sclerosis: A Pilot Trial
Rose Khavari, MD
Houston Methodist Hospital, Texas

Khue Tran, BS
Houston Methodist Hospital, Texas

Santosh A. Helekar, MD, PhD
Houston Methodist Hospital, Texas 
Magnetic Stimulation Device Core Lab, Houston 
Methodist Research Institute, Texas

Zhaoyue Shi, PhD
Translational Imaging Center, Houston Methodist 
Research Institute, Texas

Christof Karmonik, PhD
Translational Imaging Center, Houston Methodist 
Research Institute, Texas

Hamida Rajab, BS
Houston Methodist Hospital, Texas

Blessy John, BS
Magnetic Stimulation Device Core Lab, Houston 
Methodist Research Institute, Texas

Ali Jalali, MD, PhD
Baylor College of Medicine, Houston, Texas

Timothy Boone, MD, PhD
Houston Methodist Hospital, Texas

Khavari R, Tran K, Helekar 
SA et al: Noninvasive, indi-
vidualized cortical modula-
tion using transcranial rotating 
permanent magnet stimula-
tor for voiding dysfunction in 
women with multiple sclerosis: 
a pilot trial. J Urol 2021; 207: 
183. https://doi.org/10.1097/
JU.0000000000002297.

Study Need and Impor-
tance: Voiding dysfunction (VD; 
difficulty emptying the bladder) 
is morbid, costly and leads to uri-
nary tract infections, stones and 
renal failure. Currently, the only 
effective therapy for VD is cathe-
terization, which is a burden, es-
pecially in neuropathic patients, 
such as women with multiple scle-
rosis (MS), who commonly exhibit 
lower extremity spasms and com-
promised hand dexterity. The cost 

and morbid side effects associated 
with catheterization encouraged us 
to investigate potential therapeutic 
targets beyond the bladder, such as 
the brain. We proposed to utilize 
our unique neuroimaging/urody-
namic platform to identify brain re-
gions involved in voiding initiation 
in women with MS with VD and 
then to perform targeted and mul-
tifocal cortical neuromodulation 
of these areas to improve bladder 
emptying (see figure). Transcranial 
rotating magnetic stimulation is an 
investigational and portable device 
that can noninvasively and simul-
taneously modulate multiple corti-
cal regions. 

What We Found: In 10 MS 

women with VD, individualized 
transcranial rotating magnetic 
stimulation was able to modulate 
(increase or decrease) activation 
patterns in brain regions involved 
in initiation of voiding, as well 
as other cortical and subcortical 
brain regions involved during both 
storage and voiding phases of the 
bladder. More importantly, these 
cortical changes were reflected in 
improving bladder emptying by 
significantly 1) decreasing uroflow 
parameters: post-void residual and 
% post-void residual/bladder ca-
pacity; and 2) improving validated 
questionnaire scores: Neurogenic 
Bladder Symptom Score and ques-
tion 3 of the American Urological 

Association Symptom Score (con-
tinuous stream).

Limitations: Although these 
results are promising, important 
limitations exist. Our study was de-
signed as a pilot feasibility trial and 
included a small and homogeneous 
group of women with MS without 
a control arm. 

Interpretation for Patient 
Care: Nevertheless, the results of 
this pilot study could lay the foun-
dation for larger randomized trials 
to individualize neuromodulation 
of cortical regions involved in 
voiding, not only in MS but in oth-
er etiologies of VD such as patients 
with Fowler’s syndrome, stroke or 
underactive bladder. STOP

Figure. Treatment procedure. Lt, left. MRI, magnetic resonance imaging. ROI, region of interest. Rt, right. SMA, supplementary motor area. UDS, 
 urodynamic study.

https://doi.org/10.1097/JU.0000000000002297
https://doi.org/10.1097/JU.0000000000002297
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Large Pelvic Arteriovenous Malformation Causing  
Lower Urinary Tract Symptoms
Kenneth A. Softness, MD
Beth Israel Deaconess Medical Center/Harvard 
Medical School, Boston, Massachusetts

Heidi J. Rayala, MD, PhD
Beth Israel Deaconess Medical Center/Harvard 
Medical School, Boston, Massachusetts

Case Introduction
A 39-year-old male with a his-

tory of nephrolithiasis and gastro-
esophageal reflux disease presented 
to the urology clinic with 6 months 
of worsening urinary urgency, fre-
quency and sensation of incom-
plete emptying. He emigrated from 
Russia at a young age and is a non-
smoker with an active lifestyle. Ini-
tial evaluation revealed a normal 
physical exam, including normal 
prostate exam without nodules, 
normal urine studies and normal 
serum studies including creatinine. 
Initial office bladder scan was no-
table for a post-void urinary resid-
ual of 130 cc. A trial of behavioral 
modification and alpha-blockade 
with tamsulosin was instituted, with 
no improvement in lower urinary 
tract symptoms or post-void resid-
ual. For these reasons, an office cys-
toscopy was recommended. Cys-
toscopy revealed complete absence 
of urinary residual, and significant 
distortion and extrinsic compres-
sion of the left lateral bladder wall.  

Findings
Based on the cystoscopy find-

ings, a multiphase cross-sectional 
computerized tomography scan 
was obtained, which revealed a 
large left pelvic arteriovenous mal-
formation (AVM) with mass effect 
on the bladder (fig. 1). The AVM 
derived its arterial supply from 
the anterior division of the left in-
ternal iliac artery. The patient was 
referred to interventional radiol-
ogy and underwent a combined 
percutaneous arterial and venous 
embolization with an Amplatzer™ 
vascular plug, metal coils and 
sclerotherapy (fig. 2). The patient 
experienced complete resolution 
of his urinary symptoms. 

Teaching Point
Pelvic AVMs are rare vascular 

malformations characterized by mul-
tiple large abnormal communica-
tions between the arterial and venous 
systems, without the usual capillary 
interface. In contrast, the arteriove-
nous fistula that is more commonly 
seen by urologists after renal surger-
ies results from a single connection 
between the arterial and venous sys-
tems. The pathogenesis of an AVM 
includes enlargement of the feeding 
artery over time, with compensatory 
enlargement of the draining veins; in 

some cases, arterial steal syndromes, 
venous hypertension and high-out-
put cardiac failure can result. AVMs 
are sometimes acquired from neo-
plastic or traumatic processes, but 
more commonly are congenital in 
nature. AVMs tend to have acceler-
ated growth at puberty and during 
pregnancy, and growth occurs from 
enlargement of vascular structures, 
rather than cellular proliferation.1 

Symptoms caused by AVMs 
depend on the location and sur-
rounding anatomy. Pelvic AVMs 
have been previously described as 
a rare cause of lower urinary tract 
symptoms and pelvic pain in men.2 
Cross-sectional imaging can suggest 
the diagnosis, but selective pelvic 
angiography is then required to 
confirm the diagnosis and ultimate-
ly treat the lesion. The goal of treat-
ment is to occlude the nidus of the 
malformation. Simple surgical liga-
tion of the feeding  arterial vessel is 
considered ineffective, as collaterals 
often form, and the malformation 
will persist.3 

Surgical removal by resec-
tion of the entire malformation 
can be performed when AVMs 
are localized and accessible, or 
when the AVM is large enough 
to mandate debulking. However, 
with advances in interventional 
radiology techniques, the mini-

mally invasive approach has be-
come the mainstay of treatment, 
especially for AVMs in the pel-
vis, which are relatively difficult 
to approach surgically. Transar-
terial embolization with metal 
coils, vinyl particles, absorbable 
materials or combinations there-
of remains the standard of care 
for symptomatic patients.1 The 
most feared complication of this 
procedure is nontarget emboliza-
tion, and care must be taken to 
avoid inadvertent ischemia of the 
colon, bladder and other pelvic 
viscera. An alternative treatment 
option, which was performed in 
our case, is combined arterial and 
venous embolization. Occlusion 
of the draining venous outflow in 
addition to arterial embolization 
removes the venous low-pressure 
sump, which is thought to allow 
for increased collateral growth af-
ter arterial-only embolization.4 STOP

1. Rosen RJ, Nassiri N and Drury JE: Intervention-
al management of high-flow vascular malforma-
tions. Tech Vasc Interv Radiol 2013; 16: 22.

2. Game X, Berlizot P, Hassan T et al: Congenital 
pelvic arteriovenous malformation in male pa-
tients: a rare cause of urological symptoms and 
role of embolization. Eur Urol 2002; 42: 407.

3. Trout HH, McAllister HA and Giordano JM: 
Vascular anomalies. J Vasc Surg 1986; 3: 833.

4. Jacobowitz GR, Rosen RJ, Rockman CB et al: 
Transcatheter embolization of complex pelvic 
vascular malformations: results and long-term 
follow-up. J Vasc Surg 2001; 33: 51.

RADIOLOGY CORNER

Bladder AVM (not bowel!)

Figure 1. CT coronal reformat of the abdomen 
and pelvis showing a large left pelvic AVM. It 
is deriving arterial supply from the left internal 
iliac artery, draining via multiple venous varices, 
and demonstrates significant mass effect on the 
left bladder.

Figure 2. Angiographic images from Interventional Radiology showing A, high-flow vascular malformation with downstream venous aneurysm; B, emboli-
zation of the inflow tract using amplatzer plug, bentson wire and metal coils; C, post-embolization images revealing cessation of inflow without non-target 
embolization.

Pelvic Arteriography
reveals a high-flow
arteriovenous
malforma�on (AVM)

Plug, wire and coils used
to embolize the high-flow
AVM

Post-emboliza�on
imaging showing
cessa�on of arterial
flow into AVM
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UPJ Insight: Hypoalbuminemia Is Associated with  
Increased 30-Day Complications following Rectourethral 
Fistula Repair: A National Surgical Quality  
Improvement Program Study
M. Ryan Farrell, MD, MPH
Center for Reconstructive Urologic Surgery, Lahey 
Hospital and Medical Center, Burlington, Massa-
chusetts

Hocine Tighiouart, MS
Institute for Clinical Research and Health Policy 
Studies, Tufts Medical Center, and Tufts Clinical 
and Translational Science Institute, Tufts University, 
Boston, Massachusetts

Alex J. Vanni, MD
Center for Reconstructive Urologic Surgery, 
Lahey Hospital and Medical Center, Burlington, 
Massachusetts

Farrell MR, Tighiouart and Van-
ni AJ: Hypoalbuminemia is as-
sociated with increased 30-day 
complications following recto-
urethral fistula repair: a Nation-
al Surgical Quality Improve-
ment Program study. Urol Pract 
2021; https://doi.org/10.1097/
UPJ.0000000000000286.

Study Need and Impor-
tance: Rectourethral fistula (RUF) 
is a potentially devastating compli-
cation that can be managed with 
a variety of surgical approaches 
ranging from bowel and urinary 
diversion to reconstruction of the 
genitourinary tract. Among other 

related disciplines including col-
orectal surgery and cystectomy, 
hypoalbuminemia has been shown 
to impact outcomes and is associat-
ed with an increased incidence of 
postoperative complications. 

Studies on risk factors for com-
plications following surgical man-
agement of RUF are mostly lim-
ited to small, single institution 
series. This may be in part due to 
the relative rarity of RUF, which 
makes it a challenging entity to 
study. To date, population level 
data have not been utilized to eval-
uate postoperative complications 
and associated preoperative risk 
factors among men undergoing 
RUF surgery. 

What We Found: This study 
described 30-day complications 
following surgery for RUF using 
the National Surgical Quality Im-
provement Program database. 
Further, risk factors for short-term 
postoperative complications were 
evaluated. 

Any 30-day complication oc-
curred in 20.4% of patients (see 
table). Hypoalbuminemia was 

identified in 19.8% of patients. On 
multivariable logistic regression, 
hypoalbuminemia was associated 
with increased odds of any 30-day 
adverse event (OR 2.49, 95% CI 
1.06–5.86, p=0.036). 

Limitations: The National 

Surgical Quality Improvement 
Program data set does not provide 
data on the type of RUF repair. 
Further, this data set does not con-
tain information on adverse events 
beyond 30-days postoperatively 
and does not have variables that 
describe fistula etiology, surgical 
technique, surgeon experience or 
RUF recurrence. 

Interpretation for Patient 
Care: Similar to patients undergo-
ing colorectal surgery and cystecto-
my, hypoalbuminemia may have 
an association with postoperative 
complications following surgical 
management of RUF. Identification 
of preoperative hypoalbuminemia 
can be a useful tool when counsel-
ing patients about the risk of short-
term postoperative adverse events.  
Further study is warranted to eluci-
date the role of hypoalbuminemia 
in RUF surgical complications and 
outcomes, and whether preopera-
tive nutritional supplementation is 
beneficial. STOP

Table. Thirty-day adverse events among 
patients undergoing surgery for rectourethral 
fistula

Complication No. (%)

Overall pts 250

Wound infection 14 (5.6)

Organ space infection 11 (4.4)

Sepsis 13 (5.2)

Urinary tract infection 8 (3.2)

Venous thromboembolism 8 (3.2)

Pneumonia 3 (1.2)

Cerebrovascular accident 0 (0)

Myocardial infarction 0 (0)

Return to operating room 19 (7.6)

Death 5 (2.0)

Any complication 51 (20.4)

Baseline Bone Density Evaluation among Men on  
Androgen Deprivation Therapy
Daniel Lee, MD, MS
University of Pennsylvania Health System, Phila-
delphia

Shannon Gallagher, MPH
Verana Health, San Francisco, California

There is an increased use of an-
drogen deprivation therapy (ADT) 
for prostate cancer in recent years, 
exposing more men to the poten-
tial treatment toxicity of osteopo-
rosis and skeletal fractures. Receipt 
of ADT for greater than a year is 
associated with rapid bone density 

 deterioration with an estimated 13% 
decrease per year1 and an almost 
fourfold increase in the risk of skel-
etal fractures.2 Skeletal fractures in 
patients with prostate cancer have 
been associated with a sevenfold 
increase in mortality risk.3  Practice 
guidelines recommend assessing 
baseline bone density in patients 
diagnosed with prostate cancer 
with an expected duration of ADT 
of at least 6 to 12 months. Prior 
studies have demonstrated low up-

take of this recommendation.4–6 We 
used the AUA Quality (AQUA) 
Registry to evaluate current trends 
in utilization of dual-energy x-ray 
absorptiometry (DEXA) scans in 
 patients with prostate cancer re-
ceiving prolonged ADT.

In the AQUA Registry, we iden-
tified 25,762 patients with a diagno-
sis of prostate cancer and at least 12 
months of followup available, with 
evidence of either bilateral orchiecto-
my or receipt of ADT for at least 12 

months. A total of 1,297 (5.0%) had 
evidence of a CPT code for a DEXA 
scan 24 months before the start of 
castration to 3 months after. Of those 
undergoing surgical castration, only 
1.0% (15/1,442) had a DEXA scan 
in the relevant timeframe. Overall 
trends were then investigated in pa-
tients with ADT injections. In pa-
tients older than 80 years who are at 
the highest risk of fracture, 3.6% had 

AQUA IN ACTION
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a DEXA scan. Black men were less 
likely to undergo DEXA scans (5.2%) 
compared to White men (6.5%). 
When evaluating trends in DEXA 
utilization over time in this popula-

tion, there was a general increase in 
DEXA scan use from 2.8% in 2008 to 
20.6% in 2019 (see figure). However, 
only 1.6% of men on ADT in 2020 
had evidence of a DEXA scan.

DEXA scans are an important 
diagnostic tool to address a known 
potential treatment complication of 
prolonged castration, and appro-
priate utilization represents a key 
quality metric in urology. The over-
all low rates of DEXA scans seen in 
this study are consistent with prior 
reports, although the trends sug-
gest improvement over time. This 
presents a potential opportunity to 
improve outcomes in patients di-
agnosed with prostate cancer, es-
pecially in higher-risk groups such 
as the very elderly. In addition, the 
precipitous drop of DEXA scan 
utilization in 2020 likely reflects 
the previously described decline in 
elective health care utilization due 
to the COVID-19 pandemic re-
strictions; considerations should be 

made on how to address bone den-
sity monitoring for this cohort. STOP

1. Smith MR, McGovern FJ, Zietman AL et al: 
Pamidronate to prevent bone loss during andro-
gen-deprivation therapy for prostate cancer. N 
Engl J Med 2001; 345: 948.

2. López AM, Pena MA, Hernández R et al: Fracture 
risk in patients with prostate cancer on androgen 
deprivation therapy. Osteoporos Int 2005; 16: 707.

3. Oefelein MG, Ricchiuti V, Conrad W et al: Skel-
etal fractures negatively correlate with overall 
survival in men with prostate cancer. J Urol 2002; 
168: 1005.

4. Shahinian VB and Kuo YF: Patterns of bone 
mineral density testing in men receiving andro-
gen deprivation for prostate cancer. J Gen Intern 
Med 2013; 28: 1440.

5. Morgans AK, Smith MR, O’Malley AJ et al: 
Bone density testing among prostate cancer sur-
vivors treated with androgen-deprivation thera-
py. Cancer 2013; 119: 863.

6. Suarez-Almazor ME, Peddi P, Luo R et al: Low 
rates of bone mineral density measurement in 
Medicare beneficiaries with prostate cancer ini-
tiating androgen deprivation therapy. Support 
Care Cancer 2014; 22: 537.

Figure. DEXA scans by first year of ADT.
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Have You Read?
Craig Niederberger, MD, FACS
University of Illinois at Chicago, Colleges of Medicine 
and Engineering

Nackeeran S, Kohn T, Gonza-
lez D et al: The effect of route 
of testosterone on changes in 
hematocrit: a systematic re-
view and Bayesian network me-
ta-analysis of randomized trials. 
J Urol 2022; 207: 44–51. 

Special thanks to Drs. Jason Huang and 
Mahmoud Mima at the University of 
Illinois at Chicago.

Different testosterone formula-
tions increase hematocrit levels to 
different degrees, but how do they 
vary? This question is increasingly 
important as the prevalence of tes-
tosterone deficiency is rising with 
our aging patient population, and 
the utilization of testosterone re-
placement therapy is dramatically 
increasing to treat this condition. 
But the treatments are not without 
risk, including cardiac events and 
venous thromboembolism due to 
secondary erythrocytosis.

To overcome the lack of studies 
with head-to-head comparisons of 
testosterone formulations, these 
authors applied advanced statisti-
cal methods to compare hemato-
crit changes. The treatment arms 
of 29 rigorously selected random-
ized placebo-controlled trials were 
compared. They observed that all 
testosterone replacement formu-
lations were associated with in-
creases in hematocrit levels. Intra-
muscular testosterone enanthate/
cypionate was associated with the 
highest hematocrit increases. Inter-
estingly, none of the other formu-

lations were significantly different 
from each other. When pooled, no 
therapy increased the hematocrit 
beyond 4.3%. The clinical signifi-
cance of this degree of rising hema-
tocrit is poorly understood. There 
is no conclusive evidence that such 
hematocrit changes following tes-
tosterone replacement are associ-
ated with pathological erythrocy-
tosis.

The authors concluded that 
while all therapies may lead to ris-
es in hematocrit levels, the increas-
es are relatively low. Urologists 
can mitigate the risk of adverse 
events with close clinical monitor-
ing and careful patient selection. 
Furthermore, regarding hemato-
crit changes, with the exception of 
intramuscular testosterone enan-
thate/cypionate, the testosterone 
formulations were not significant-
ly different from each other, and 
urologists may use their choice. 

Liaw CW, Khusid JA, Gallante 
B et al: The T-Tilt position: a 
novel modified patient position 
to improve stone-free rates in 
retrograde intrarenal surgery. J 
Urol 2021; 206: 1232–1239. 

Special thanks to Drs. Marcin Zuberek 
and Simone Crivellaro at the University of 
Illinois at Chicago.

Lower pole kidney stones can 
cause significant difficulty and frus-
tration even for most experienced 
urologists. What further com-
pounds the frustration of accessing 
these difficult stones is the poten-
tial need for reintervention in an 
attempt to achieve stone-free clear-

ance. Wouldn’t it be nice to have 
a low cost intervention that would 
increase stone-free rates in these 
challenging patients? Thanks to 
this excellent randomized study by 
Liaw and coauthors, we have that 
intervention. The widely accepted 
standard lithotomy stone-free rate is 
compared to a new, innovative po-
sitioning named “T-Tilt.” Positioning 
the patient in 15-degree Trendelen-
burg and 15-degree airplane away 
from the kidney stone resulted in a 
greater than 15% increase in stone-
free rates compared to the standard 
lithotomy position. This low cost in-
tervention can make a big difference 
in the day-to-day practice of urolo-
gists and help keep those patients 
with difficult lower pole stones from 
possibly needing reintervention.

Castellani D, Pirola GM, Law 
YXT et al: Infection rate after 
transperineal prostate biopsy 
with and without prophylactic 
antibiotics: results from a sys-
tematic review and meta-anal-
ysis of comparative studies. J 
Urol 2022; 207: 25–34.

Special thanks to Drs. Juan Diego Cedeño 
and Ervin Kocjancic at the University of 
Illinois at Chicago.

Antibiotics and bacteria have al-
ways been a case of cat and mouse, 
with the mouse becoming more 
and more clever in evading the cat 
and consequently far more dan-
gerous. We’re solidly in the age of 
superbugs that are resistant to the 
majority of available antibiotics, 
and the more we can do to stanch 
the evolution of bacteria to highly 

resistant forms, the better. But what 
of prostate biopsy? Can we as urol-
ogists do better there?

The most common route in pros-
tate biopsy remains the  transrectal 
one, and it’s associated with a rate 
of post-procedural sepsis of be-
tween 0.3% to 0.8%, and a hospi-
talization rate of 1.1% for infections 
after biopsy. The other option gain-
ing popularity is transperineal, and 
the European Association of Urol-
ogy now recommends it as the pre-
ferred approach. Yet its guidelines 
still recommended the use of a sin-
gle prophylactic dose of a cephalo-
sporin to cover skin organisms. Is 
this truly necessary?

The authors of this study con-
ducted a systematic review com-
paring infection rates after trans-
perineal biopsy with and without 
antibiotic prophylaxis, including 
4 prospective nonrandomized tri-
als and 4 retrospectives studies 
encompassing a total of 2,368 pa-
tients with antibiotic prophylax-
is and 1,294 without. Post-biopsy 
genitourinary infection rates were 
0.11% in the group with prophylax-
is and 0.31% in the group without. 
Post-biopsy sepsis rates were 0.13% 
in the group with prophylaxis and 
0.09% in the group without. Read-
mission rates for infections over 8 
studies reporting this parameter 
were 0.13% in the group with pro-
phylaxis and 0.23% in the group 
without. The authors observed no 
clinically significant differences in 
those with and without prophylax-
is, and concluded that “it is proba-
bly time to abandon the transrectal 
route to biopsy the prostate.” It’s 
hard to argue with that. STOP

AUA Partners with the ABU on New CUC Education
Jay D. Raman, MD, FACS
Chair, AUA Office of Education

“Partnership is not a posture but a 
process—a continuous process that grows 
stronger each year as we devote ourselves to 
common tasks.” —John F. Kennedy 

The AUA and American Board 
of Urology (ABU) have a long-
standing relationship based on co-
operation and collaboration. The 
leadership of these 2 independent 
organizations meets annually to 
discuss and align each group’s stra-

tegic plans and goals. 
Over the past couple of years, the 

ABU has been preparing for new 
Standards, which were released by 
the American Board of Medical 
Specialties (ABMS) on November 
1, 2021. The standards for ABMS 

Member Board certification (both 
initial and continuing) reinforce 
the value of board certification to 
diplomates and patients as well as 
to health systems and regulatory 

FROM THE EDUCATION COUNCIL
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bodies. The standards are designed 
to guide the 24 ABMS Member 
Boards in providing programs that 
help respective diplomates demon-
strate their commitment to contin-
uous learning, professionalism and 
patient care while improving the 
systems in which they work.1 These 
new standards will drive how the 
ABU engages with its diplomats in 
years to come.2

As a result of the new standards, 
which take effect on January 1, 
2024, the ABU is piloting a tran-
sition of its Lifelong Learning pro-
gram to a continuous, formative 
process called Continuing Urologic 
Certification (CUC). The ABU has 
developed this 2- to 3-year CUC 
pilot program to fulfill ABMS re-
quirements for more consistent as-
sessment of skills (in lieu of a single 
high-stakes examination) needed 
to deliver proper urological care.3 

The longitudinal learning activ-
ity of the CUC pilot is based on 
3 components that are completed 
over a 5-year cycle: Knowledge 
Reinforcement, Knowledge Expo-
sure and Knowledge Assessment.
• Knowledge Reinforcement is fo-

cused on basic information that 
the urologist should know.

• Knowledge Exposure pertains to 
new information important for 
the practice of urology gained 
from contemporary journal arti-
cles and AUA Guidelines. 

• Knowledge Assessment iden-

tifies relevant gaps in knowl-
edge.3

For detailed information on the 
ABU CUC Pilot program, please 
go to https://www.abu.org/learning/
continuing-urologic-certification-cuc.

Based on the long-standing col-
laboration between the 2 organiza-
tions, the AUA’s expertise in med-
ical education, and access to the 
AUA’s journals and guidelines, the 
ABU asked the AUA to develop 
the Knowledge Exposure portion 
of the pilot program to be deliv-
ered through AUAUniversity.  

David B. Joseph, the Chair of 
the ABU’s Lifelong Learning Com-
mittee, shared: “The American 

Board of Urology is investigating 
an advancement in our Lifelong 
Learning program through Con-
tinuing Urologic Certification. This 
pilot program is based on contem-
porary educational activities utiliz-
ing technology that provides the 
diplomate with the opportunity to 
pursue self-paced learning in their 
own environment. We are pleased 
to collaborate with the American 
Urological Association, maximiz-
ing their educational resources and 
expertise with the development 
of the Knowledge Exposure com-
ponent. Working together we can 
maintain a level of professional 
self-regulation within Urology that 
enhances knowledge, skill and pa-
tient care.” 

The AUA’s Lifelong Learning 
Work Group, a subgroup of AUA 
Education Council members, will 
lead the selection of articles and 
the development of the assess-
ment questions for this new activ-
ity, which will launch on March 1, 
2022. During this pilot program, 
each diplomate currently enrolled 
in the pilot will complete 8 arti-
cles during years 2 and 4 of the 
5-year cycle. At the conclusion of 
the cycle, the AUA will share each 
diplomate’s completion data with 
the ABU.

As with all pilot programs, les-
sons will be learned, feedback will 
be evaluated and data will be an-
alyzed to hopefully continuously 

optimize the diplomate experience 
while satisfying ABMS standards. 
The AUA Office of Education wel-
comes this new opportunity to col-
laborate with the ABU to support 
our members’ continuous learning.  
As always, I welcome your feed-
back. Please feel free to contact us 
at education@auanet.org. STOP
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“ The longitudinal 
learning activity 
of the CUC pilot 
is based on 3 
components that 
are completed 
over a 5-year 
cycle: Knowledge 
Reinforcement, 
Knowledge 
Exposure and 
Knowledge 
Assessment.”

“ This pilot program 
is based on 
contemporary 
educational 
activities utilizing 
technology that 
provides the 
diplomate with 
the opportunity to 
pursue self-paced 
learning in their 
own environment.”
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Enhancing Independent and Global Urologic Discoverers 
Steven A. Kaplan, MD
Chair, AUA Research Council

We’re all under the same sky and walk the 
same earth; We’re alive together during the 
same moment.
 —Maxine Hong Kingston

As part of our conversation of 
sharing the Strategic Plan of The 
Office of Research of the American 
Urological Association, I’ve shared 
our vision and steps forward in in-
creasing the quality and value of 
AUA/Urology Care Foundation 

research programs by increasing 
capacity for diversity, equity and 
inclusion, and improving optimi-
zation and sustainability of exist-
ing programs. In this edition of 
AUANews, I’d like to share 2 more 
important efforts in increasing im-
pact via a wider and more strategic 
constituency.  

As part of our overall approach 
to develop a Strategic Plan, we 
had a clear and defined methodol-
ogy, which included: 1) establish-
ing and facilitating term-limited, 
goal-specific advisory groups to 

provide additional external exper-
tise; 2) collecting and reviewing 
data to inform specific objectives; 
3) developing and prioritizing 
specific objectives and associated 
milestones and metrics; 4) devel-
oping business models where ap-
propriate; 5) identifying potential 
partners (AUA internal and exter-
nal) to serve as catalysts for goal 
achievement; 6) obtaining input 
and approval from governance 
bodies, ie Research Council, AUA 
and UCF Boards of Directors; 7) 
developing and executing a robust 

communication plan including ar-
ticles such as these in AUANews; 
and 8) beginning programmatic 
changes where they can be accom-
modated within existing or newly 
secured resources. 

There is an overarching recogni-
tion in the Office of Research and 
Research Council that a concerted 
effort toward outreach to our col-
leagues in independent urologic 
practices was key to expansion of 
the discovery tent. Historically, 
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a “town grown” mantra existed, 
where discovery seemed to be 
centered in academic centers and 
community urologists focused on 
clinical care. Times have certain-
ly changed! With the advent of so 
many new verticals within urology, 
urologists in nonacademic arenas 
began to expand their research 
infrastructure. In fact, many of 
the most important discoveries in 
urology and in particular urologic 
oncology emanated from indepen-
dent urology practices. To that end, 
we established a Research Council 
community-based research work 
group. This was led by Dr. Deepak 
Kapoor, who is one of the pioneers 
in the establishment of large urol-
ogy group practices (LUGPs). The 
committee consists of other leaders 
in urologic discovery. As part of 
that workgroup, I have been im-
pressed with the knowledge, exper-
tise and output of our colleagues in 
these research environments. To 

that end, we have reconfigured a 
previous initiative as the new Meth-
ods in Clinical Urology Research 
(MCURe) Workshop, emphasizing 
independent practice-based inves-
tigators. The first meeting was held 
in July 2021 with great feedback. 
Our goals are to:
• Increase inclusion of these lead-

ers in discovery at the AUA an-
nual meeting and regional meet-
ings;

• Incentivize inclusion in new or 
existing programs;

• Emulate effective programs that 
support collaboration with prac-
tices;

• Create an academic/community 
stakeholder committee to organize 
studies and identify pharma pipe-
lines needing sites and set goals; 
and

• Leverage research/expertise in 
LUGPs and studies with com-
munity-derived biospecimens 
and big data.

Another goal is to improve out-
reach to increase international en-
gagement in the Early Career In-
vestigators Showcase at the annual 
meeting. We are in the process of 
developing and conducting an 
International Urology Research 
Needs Assessment. Objectives un-
der consideration include:
• Taking research workshops (ie 

Early Career Investigator and 
MCURe) on the road interna-
tionally;

• Incentivizing inclusion of inter-
national collaborators in UCF 
research grants, ie special popu-
lations; and

• Establishing research touch-
points with international urology 
societies, including perspectives 
of AUA Assistant Secretaries.
Our agenda, as you have read 

in past AUANews updates, is ro-
bust and ambitious. To carry out 
our existing programs and our 
strategic plan requires a ded-

icated group of folks who are 
aligned in vision, purpose and 
goals. I have been very fortu-
nate to be involved with a group 
of colleagues at the AUA Office 
of Research. Many thanks to 
Carolyn Best, Julia Gumminger 
and Eric Siedow for their sup-
port in carrying out the research 
agenda for the AUA.

In the next issue of AUANews, 
we will share with you an exciting 
new venture that will engage re-
searchers, entrepreneurs, industry 
and champions of discovery. Stay 
tuned, and always feel free to con-
tact me with ideas, suggestions or 
thoughts. This is the beginning of a 
new beginning: let us create a bet-
ter future! STOP

Follow Dr. Kaplan on Twitter @
MaleHealthDoc.
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WE’RE ON A
global mission!

Caring for patients through education, 
research and humanitarian efforts.

Our Humanitarian Endowments support individuals 
and projects that provide direct urologic patient care 
to underserved communities in the United States and 

around the globe.

Help us reach our goal to raise $100,000!

To learn more and give today, visit  
UrologyHealth.org/Humanitarianism



The best-in-class family of peer-reviewed scholarly 
journals of the American Urological Association. 

Together, these publications 
represent the definitive and 
collective voice of urology.

Advancing Urology™ UROLOGY
 P R A C T I C E

AUAnet.org/Publications

The Journal of Urology®, as the 
most cited urology journal in 

the world, is the  authoritative 
global voice of the urological 

community.

Urology Practice, the global 
leader in influential insights 

critical to the advancement of 
the business of urology, 

focuses on clinical trends, 
challenges and practice 
applications in Business, 

Health Policy, the 
Specialty and Patient Care.

The newly redesigned 
AUANews, with a 

reimagined online content 
platform and more clinical 
research and membership 

resources than ever before, is 
the urology community’s 
go-to destination for the 

most relevant urology news.


