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In general, guidelines based on ev-
idence-based medicine and created 
by a recognized panel of experts in 
a given field are important for es-
tablishing an accepted standard of 
care. For the medical and surgical 

management of urolithiasis, several 
different guidelines have been pro-
duced by myriad urological associ-
ations. While many of the available 
guidelines are based on high-level 
evidence, there are a number of 
recommendations in each docu-
ment that are based only on expert 
opinion, deemed “eminence-based 
medicine.”1 Also, there are often 
different methodologies for assign-
ing a grade to the levels of evidence 
or determining the strength of a 
given recommendation. For ex-
ample, the American Urological 
Association includes strong ob-
servational studies, such as cohort 

How Can We Improve Future 
Guidelines for Surgical and 
Medical Management of  
Stone Disease?

studies and case-control studies, 
in its highest level of evidence 
(Grade A) along with randomized 
control trials (RCTs).2 Conversely, 
the European Association of 
Urology (EAU) and the Canadian 
Urological Association (CUA) only 
consider meta-analyses of RCTs as 
the highest level of evidence.3,4 

We recently reviewed the con-
sensus and controversy of multiple 
association guidelines focused on 
the surgical and medical man-
agement of stone disease.5 Areas 
of controversy were often caused 
by lower levels of evidence and 
the attendant default to local emi-
nence-based medicine. 

One of the major shortcomings 
in the reporting of stone treatments, 
which adversely impacts the ability 
to develop guidelines, is the ongo-
ing absence of a defined standard 
for reporting surgical outcomes. 
The lack of consistency with report-
ing stone-free rate (SFR), which 

defines treatment efficacy, muddles 
the ability of even the most expert 
panel to develop reliable and con-
sistent guidelines. In this regard 
the timing of followup imaging, the 
type of imaging done and the actual 
definition of SFR are confounding 
factors. In some cases, followup 
studies are done immediately while 
in other reports studies are delayed 
until 3 months postoperative to 
allow time for the passage of small 
fragments. 

While it is freely acknowledged 
that computerized tomography 
(CT) is the most accurate study to as-
sess stone-free status, many studies 
persist in using plain radiographs, 
ultrasound or both. Radiographs 
may miss stones in 30% to 40% 
of patients while ultrasonography 
misses up to 27% of stone rem-
nants. The sensitivity of ultrasound 
improves when combined with 
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Oral pentosan polysulfate (PPS; 
Elmiron) was approved by the 
FDA for the treatment of interstitial 
cystitis in 1996. PPS and intraves-
ical dimethyl sulfoxide (DMSO) 
remain the only 2 FDA approved 
treatments of this disorder.  At the 
Emory Eye Center, between May 
2015 and October 2017, 6 adults 

evaluated by a single clinician were 
noted to have a unique pigmentary 
maculopathy in the setting of chron-
ic exposure to PPS1. Thirty-eight 
patients were identified during that 
period who reported active use of 
PPS, the 6 patients constituting 16% 
of this group. The affected patients 
reported a median of 186 months 
of exposure to a standard dosing 
regimen; their symptoms included 
difficulty reading and prolonged 
dark adaptation.  Specific fundus 
and retinal imaging findings were 
found. Nickel and Moldwin2 in a 

The Continuing Saga of PPS 
(Elmiron) Maculopathy
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>2x rPFS
median

Retreatment with
enzalutamide 
or abiraterone
median rPFS

HR=0.34, 95% CI: 0.25–0.47, P<0.0001

66% relative risk reduction 
of disease progression or death

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

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

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

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

References: 1. LYNPARZA® (olaparib) [prescribing information]. Wilmington, DE: AstraZeneca 
Pharmaceuticals LP; 2020. 2. Zejula® (niraparib) [prescribing information]. Waltham, MA: 
TESARO, Inc.; 2020. 3. Rubraca® (rucaparib) [prescribing information]. Boulder, CO: Clovis 
Oncology, Inc.; 2020. 4. Talzenna® (talazoparib) [prescribing information]. New York, NY: 
Pfizer Inc.; 2020. 5. Teo MY, Rathkopf DE, Kantoff P. Treatment of advanced prostate cancer. 
Annu Rev Med. 2019;70:479-499. 6. Referenced with permission from the NCCN Clinical 
Practice Guidelines in Oncology (NCCN Guidelines®) for Prostate Cancer V.2.2020. © National 
Comprehensive Cancer Network, Inc. 2020. All rights reserved. Accessed May 21, 2020. To view 
the most recent and complete version of the guideline, go online to NCCN.org. 7. de Bono J, 
Mateo J, Fizazi K, et al. Olaparib for metastatic castration-resistant prostate cancer. N Engl J Med.
2020;382(22):2091-2102.
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INDICATION
LYNPARZA is a poly (ADP-ribose) polymerase (PARP) inhibitor indicated for the 
treatment of adult patients with deleterious or suspected deleterious germline or 
somatic homologous recombination repair (HRR) gene-mutated metastatic 
castration-resistant prostate cancer (mCRPC) who have progressed following 
prior treatment with enzalutamide or abiraterone. Select patients for therapy 
based on an FDA-approved companion diagnostic for LYNPARZA.

IMPORTANT SAFETY INFORMATION 
CONTRAINDICATIONS
There are no contraindications for LYNPARZA.

WARNINGS AND PRECAUTIONS
Myelodysplastic Syndrome/Acute Myeloid Leukemia (MDS/AML): Occurred 
in <1.5% of patients exposed to LYNPARZA monotherapy, and the majority of 
events had a fatal outcome. The duration of therapy in patients who developed 
secondary MDS/AML varied from <6 months to >2 years. All of these patients had 
previous chemotherapy with platinum agents and/or other DNA-damaging 
agents, including radiotherapy, and some also had a history of more than one 
primary malignancy or of bone marrow dysplasia.

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

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

pregnant to use e� ective contraception during treatment and for 3 months 
following the last dose of LYNPARZA and to not donate sperm during this time.
Venous Thromboembolic Events: Including pulmonary embolism, occurred in 
7% of patients with metastatic castration-resistant prostate cancer who received 
LYNPARZA plus androgen deprivation therapy (ADT) compared to 3.1% of 
patients receiving enzalutamide or abiraterone plus ADT in the PROfound study. 
Patients receiving LYNPARZA and ADT had a 6% incidence of pulmonary 
embolism compared to 0.8% of patients treated with ADT plus either 
enzalutamide or abiraterone. Monitor patients for signs and symptoms of venous 
thrombosis and pulmonary embolism, and treat as medically appropriate, which 
may include long-term anticoagulation as clinically indicated.

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

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

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

†

the treatment paradigm following progression
on enzalutamide or abiraterone1,5

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

LYNPARZA more than doubled median rPFS vs retreatment 
with enzalutamide or abiraterone1,7

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

With the ONLY PARPi approved 
with phase 3 data for men 
with HRR gene mutations* in
metastatic castration-resistant 
prostate cancer1-4

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

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

Olaparib (LYNPARZA) is the only PARPi included in the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) as a Category 1†

recommended option for men with HRRm mCRPC adenocarcinoma who have progressed on prior treatment with enzalutamide and/or 
abiraterone, regardless of prior docetaxel therapy.6

RECOMMENDED
With type and stroke

With art lettering and stroke

With art lettering and outline stroke

With art lettering and no stroke

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

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

not receive prior taxane therapy
-  For those with germline BRCA

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

TRIAL DESIGN1,7

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

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

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

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

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

investigator’s choice of enzalutamide or abiraterone)

PRIMARY ENDPOINT: RADIOLOGICAL PROGRESSION-FREE SURVIVAL (rPFS)1,7
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The PROfound study included additional 
secondary endpoints not present here.

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

PROfound: A PHASE 3 trial of a PARPi in mCRPC1,7
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66% relative risk reduction 
of disease progression or death

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

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

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

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

References: 1. LYNPARZA® (olaparib) [prescribing information]. Wilmington, DE: AstraZeneca 
Pharmaceuticals LP; 2020. 2. Zejula® (niraparib) [prescribing information]. Waltham, MA: 
TESARO, Inc.; 2020. 3. Rubraca® (rucaparib) [prescribing information]. Boulder, CO: Clovis 
Oncology, Inc.; 2020. 4. Talzenna® (talazoparib) [prescribing information]. New York, NY: 
Pfizer Inc.; 2020. 5. Teo MY, Rathkopf DE, Kantoff P. Treatment of advanced prostate cancer. 
Annu Rev Med. 2019;70:479-499. 6. Referenced with permission from the NCCN Clinical 
Practice Guidelines in Oncology (NCCN Guidelines®) for Prostate Cancer V.2.2020. © National 
Comprehensive Cancer Network, Inc. 2020. All rights reserved. Accessed May 21, 2020. To view 
the most recent and complete version of the guideline, go online to NCCN.org. 7. de Bono J, 
Mateo J, Fizazi K, et al. Olaparib for metastatic castration-resistant prostate cancer. N Engl J Med.
2020;382(22):2091-2102.
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INDICATION
LYNPARZA is a poly (ADP-ribose) polymerase (PARP) inhibitor indicated for the 
treatment of adult patients with deleterious or suspected deleterious germline or 
somatic homologous recombination repair (HRR) gene-mutated metastatic 
castration-resistant prostate cancer (mCRPC) who have progressed following 
prior treatment with enzalutamide or abiraterone. Select patients for therapy 
based on an FDA-approved companion diagnostic for LYNPARZA.

IMPORTANT SAFETY INFORMATION 
CONTRAINDICATIONS
There are no contraindications for LYNPARZA.

WARNINGS AND PRECAUTIONS
Myelodysplastic Syndrome/Acute Myeloid Leukemia (MDS/AML): Occurred 
in <1.5% of patients exposed to LYNPARZA monotherapy, and the majority of 
events had a fatal outcome. The duration of therapy in patients who developed 
secondary MDS/AML varied from <6 months to >2 years. All of these patients had 
previous chemotherapy with platinum agents and/or other DNA-damaging 
agents, including radiotherapy, and some also had a history of more than one 
primary malignancy or of bone marrow dysplasia.

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

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

pregnant to use e� ective contraception during treatment and for 3 months 
following the last dose of LYNPARZA and to not donate sperm during this time.
Venous Thromboembolic Events: Including pulmonary embolism, occurred in 
7% of patients with metastatic castration-resistant prostate cancer who received 
LYNPARZA plus androgen deprivation therapy (ADT) compared to 3.1% of 
patients receiving enzalutamide or abiraterone plus ADT in the PROfound study. 
Patients receiving LYNPARZA and ADT had a 6% incidence of pulmonary 
embolism compared to 0.8% of patients treated with ADT plus either 
enzalutamide or abiraterone. Monitor patients for signs and symptoms of venous 
thrombosis and pulmonary embolism, and treat as medically appropriate, which 
may include long-term anticoagulation as clinically indicated.

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

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

USE IN SPECIFIC POPULATIONS
Lactation: No data are available regarding the presence of olaparib in human 
milk, its e� ects on the breastfed infant or on milk production. Because of the 
potential for serious adverse reactions in the breastfed infant, advise a lactating 
woman not to breastfeed during treatment with LYNPARZA and for 1 month after 
receiving the � nal dose.
Pediatric Use: The safety and e�  cacy of LYNPARZA have not been established in 
pediatric patients.
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the treatment paradigm following progression
on enzalutamide or abiraterone1,5

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

LYNPARZA more than doubled median rPFS vs retreatment 
with enzalutamide or abiraterone1,7

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

With the ONLY PARPi approved 
with phase 3 data for men 
with HRR gene mutations* in
metastatic castration-resistant 
prostate cancer1-4

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

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

Olaparib (LYNPARZA) is the only PARPi included in the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) as a Category 1†

recommended option for men with HRRm mCRPC adenocarcinoma who have progressed on prior treatment with enzalutamide and/or 
abiraterone, regardless of prior docetaxel therapy.6
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BICR using RECIST version 1.1 and 
PCWG3 (bone) criteria

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

not receive prior taxane therapy
-  For those with germline BRCA

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

TRIAL DESIGN1,7

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

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

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

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

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

investigator’s choice of enzalutamide or abiraterone)

PRIMARY ENDPOINT: RADIOLOGICAL PROGRESSION-FREE SURVIVAL (rPFS)1,7
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The PROfound study included additional 
secondary endpoints not present here.

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

PROfound: A PHASE 3 trial of a PARPi in mCRPC1,7
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LYNPARZA® (olaparib) tablets, for oral use
Initial U.S. Approval: 2014 
Brief Summary of Prescribing Information. For complete prescribing information 
consult official package insert. 

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

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

Table 1 Biomarker Testing for Patient Selection*

Indication Biomarker Sample type
Tumor Blood Plasma

(ctDNA)

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

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

FANCLm, PALB2m, RAD51Bm, 
RAD51Cm, RAD51Dm, RAD54Lm

X

gBRCA1m, gBRCA2m X
ATMm, BRCA1m, BRCA2m X

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

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

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

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

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

CONTRAINDICATIONS
None.

WARNINGS AND PRECAUTIONS
Myelodysplastic Syndrome/Acute Myeloid Leukemia
In clinical studies enrolling 2351 patients with various cancers who received Lynparza 
as a single agent [see Adverse Reactions (6.1) in the full Prescribing Information], 
the incidence of Myelodysplastic Syndrome/Acute Myeloid Leukemia (MDS/AML) 
was <1.5% (28/2351) and the majority of events had a fatal outcome. Of these, 25/28 
patients had a documented BRCA mutation, 2 patients had gBRCA wildtype and in 
1 patient the BRCA mutation status was unknown. Additional cases of MDS/AML 
have been documented in patients treated with Lynparza in combination studies and 
in postmarketing reports. The duration of therapy with Lynparza in patients who 
developed secondary MDS/cancer-therapy related AML varied from <6 months to >2 
years. All of these patients had received previous chemotherapy with platinum agents  
and/or other DNA damaging agents including radiotherapy. Some of these patients 
also had a history of more than one primary malignancy or of bone marrow dysplasia.
Do not start Lynparza until patients have recovered from hematological toxicity caused 
by previous chemotherapy (≤Grade 1). Monitor complete blood count for cytopenia 
at baseline and monthly thereafter for clinically significant changes during treatment. 
For prolonged hematological toxicities, interrupt Lynparza and monitor blood counts 
weekly until recovery. If the levels have not recovered to Grade 1 or less after 4 weeks, 
refer the patient to a hematologist for further investigations, including bone marrow 
analysis and blood sample for cytogenetics. If MDS/AML is confirmed, discontinue 
Lynparza.
Pneumonitis
In clinical studies enrolling 2351 patients with various cancers who received Lynparza 
as a single agent [see Adverse Reactions (6.1) in the full Prescribing Information], 
the incidence of pneumonitis, including fatal cases, was <1% (20/2351). If patients 
present with new or worsening respiratory symptoms such as dyspnea, cough and 
fever, or a radiological abnormality occurs, interrupt Lynparza treatment and promptly 
assess the source of the symptoms. If pneumonitis is confirmed, discontinue Lynparza 
treatment and treat the patient appropriately.
Embryo-Fetal Toxicity
Lynparza can cause fetal harm when administered to a pregnant woman based on 
its mechanism of action and findings in animals. In an animal reproduction study, 
administration of olaparib to pregnant rats during the period of organogenesis 
caused teratogenicity and embryo-fetal toxicity at exposures below those in 
patients receiving the recommended human dose of 300 mg twice daily. Apprise 
pregnant women of the potential hazard to a fetus and the potential risk for  
loss of the pregnancy. Advise females of reproductive potential to use effective 
contraception during treatment and for 6 months following the last dose of Lynparza. 
Based on findings from genetic toxicity and animal reproduction studies, advise male 
patients with female partners of reproductive potential or who are pregnant to use 

effective contraception during treatment and for 3 months following the last dose of 
Lynparza [see Use in Specific Populations (8.1, 8.3) in the full Prescribing Information].
Venous Thromboembolic Events
Venous thromboembolic events, including pulmonary embolism, occurred in 7% of 
patients with metastatic castration resistant prostate cancer who received Lynparza 
plus androgen deprivation therapy (ADT) compared to 3.1% of patients receiving 
enzalutamide or abiraterone plus ADT in the PROfound study. Patients receiving 
Lynparza and ADT had a 6% incidence of pulmonary embolism compared to 0.8% 
of patients treated with ADT plus either enzalutamide or abiraterone. Monitor patients 
for signs and symptoms of venous thrombosis and pulmonary embolism and treat 
as medically appropriate, which may include long-term anticoagulation as clinically 
indicated.

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

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

Prescribing Information]
Clinical Trial Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction 
rates observed in the clinical trials of a drug cannot be directly compared to rates in 
the clinical trials of another drug and may not reflect the rates observed in practice.
The data described in the WARNINGS AND PRECAUTIONS reflect exposure to  
Lynparza as a single agent in 2351 patients; 1585 patients with exposure to 300 mg 
twice daily tablet dose including five controlled, randomized, trials (SOLO-1, SOLO-2, 
OlympiAD, POLO, and PROfound) and to 400 mg twice daily capsule dose in  
766 patients in other trials that were pooled to conduct safety analyses. In these trials, 
55% of patients were exposed for 6 months or longer and 31% were exposed for 
greater than one year in the Lynparza group.
In this pooled safety population, the most common adverse reactions in ≥10% of 
patients were nausea (60%), fatigue (55%), anemia (37%), vomiting (34%), diarrhea 
(25%), decreased appetite (23%), headache (16%), neutropenia (15%), dysgeusia 
(15%), cough (15%), dyspnea (14%), dizziness (12%), dyspepsia (12%), leukopenia 
(11%), thrombocytopenia (11%), and abdominal pain upper (10%).
HRR Gene-mutated Metastatic Castration-Resistant Prostate Cancer
PROfound
The safety of Lynparza as monotherapy was evaluated in patients with mCRPC and 
HRR gene mutations who have progressed following prior treatment with enzalutamide 
or abiraterone in PROfound [see Clinical Studies (14.7) in the full Prescribing 
Information]. This study was a randomized, open-label, multi-center study in which 
386 patients received either Lynparza tablets 300 mg orally twice daily (n=256) or 
investigator’s choice of enzalutamide or abiraterone acetate (n=130) until disease 
progression or unacceptable toxicity. Among patients receiving Lynparza, 62% were 
exposed for 6 months or longer and 20% were exposed for greater than one year.
Fatal adverse reactions occurred in 4% of patients treated with Lynparza. These 
included pneumonia (1.2%), cardiopulmonary failure (0.4%), aspiration pneumonia 
(0.4%), intestinal diverticulum (0.4%), septic shock (0.4%), Budd-Chiari Syndrome 
(0.4%), sudden death (0.4%), and acute cardiac failure (0.4%).
Serious adverse reactions occurred in 36% of patients receiving Lynparza. The most 
frequent serious adverse reactions (≥2%) were anemia (9%), pneumonia (4%), 
pulmonary embolism (2%), fatigue/asthenia (2%), and urinary tract infection (2%).
Dose interruptions due to an adverse reaction of any grade occurred in 45% of patients 
receiving Lynparza; dose reductions due to an adverse reaction occurred in 22% of 
Lynparza patients. The most frequent adverse reactions leading to dose interruption 
of Lynparza were anemia (25%) and thrombocytopenia (6%) and the most frequent 
adverse reaction leading to reduction of Lynparza was anemia (16%). Discontinuation 
due to adverse reactions occurred in 18% of Lynparza. The adverse reaction that most 
frequently led to discontinuation of Lynparza was anemia (7%).
Tables 16 and 17 summarize the adverse reactions and laboratory abnormalities, 
respectively, in patients in PROfound.
Table 16  Adverse Reactions* Reported in ≥10% of Patients in PROfound

Adverse Reactions Lynparza tablets
n=256

Enzalutamide  
or abiraterone 

n=130
Grades 1-4

(%)
Grades 3-4

(%)
Grades 1-4

(%)
Grades 3-4

(%)
Blood and lymphatic disorders

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

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

General disorders and  
administration site conditions

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

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

Cough 11 0 2 0
Dyspnea 10 2 3 0

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

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

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

Laboratory 
Parameter*

Lynparza tablets
n†= 256

Enzalutamide or 
abiraterone 

n†=130
Grades 1-4
n= 247 (%)

Grades 3-4
n=247 (%)

Grades 1-4
n=124 (%)

Grades 3-4
n=124 (%)

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

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

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

total number of evaluable patients for each laboratory parameter.

Postmarketing Experience
The following adverse reactions have been identified during post approval use 
of Lynparza. Because these reactions are reported voluntarily from a population of 
uncertain size, it is not always possible to reliably estimate their frequency or establish a 
causal relationship to drug exposure.
Immune System Disorders: Hypersensitivity (rash/dermatitis/angioedema).
DRUG INTERACTIONS
Use with Anticancer Agents
Clinical studies of Lynparza with other myelosuppressive anticancer agents, including 
DNA damaging agents, indicate a potentiation and prolongation of myelosuppressive 
toxicity.
Effect of Other Drugs on Lynparza
Strong and Moderate CYP3A Inhibitors
Coadministration of CYP3A inhibitors can increase olaparib concentrations, which 
may increase the risk for adverse reactions [see Clinical Pharmacology (12.3) in 
the full Prescribing Information]. Avoid coadministration of strong or moderate 
CYP3A inhibitors. If the strong or moderate inhibitor must be coadministered, reduce 
the dose of Lynparza [see Dosage and Administration (2.4) in the full Prescribing 
Information]. 
Strong and Moderate CYP3A Inducers
Concomitant use with a strong or moderate CYP3A inducer decreased olaparib exposure, 
which may reduce Lynparza efficacy [see Clinical Pharmacology (12.3) in the full 
Prescribing Information]. Avoid coadministration of strong or moderate CYP3A inducers.
USE IN SPECIFIC POPULATIONS
Pregnancy 
Risk Summary 
Based on findings in animals and its mechanism of action [see Clinical Pharmacology 
(12.1) in the full Prescribing Information], Lynparza can cause fetal harm when 
administered to a pregnant woman. There are no available data on Lynparza use in 
pregnant women to inform the drug-associated risk. In an animal reproduction study, 
the administration of olaparib to pregnant rats during the period of organogenesis 
caused teratogenicity and embryo-fetal toxicity at exposures below those in patients 
receiving the recommended human dose of 300 mg twice daily (see Data). Apprise 
pregnant women of the potential hazard to the fetus and the potential risk for loss of 
the pregnancy.
The estimated background risk of major birth defects and miscarriage for the indicated 
population is unknown. The estimated background risk in the U.S. general population 
of major birth defects is 2-4%; and the risk for spontaneous abortion is approximately 
15-20% in clinically recognized pregnancies.
Data
Animal Data
In a fertility and early embryonic development study in female rats, olaparib was 
administered orally for 14 days before mating through to Day 6 of pregnancy, which 
resulted in increased post-implantation loss at a dose level of 15 mg/kg/day (with 
maternal systemic exposures approximately 7% of the human exposure (AUC0-24h) at 
the recommended dose).
In an embryo-fetal development study, pregnant rats received oral doses of 0.05 and 
0.5 mg/kg/day olaparib during the period of organogenesis. A dose of 0.5 mg/kg/day 
(with maternal systemic exposures approximately 0.18% of human exposure (AUC0-24h) 
at the recommended dose) caused embryo-fetal toxicities including increased post-
implantation loss and major malformations of the eyes (anophthalmia, microphthalmia), 
vertebrae/ribs (extra rib or ossification center; fused or absent neural arches, ribs, and 
sternebrae), skull (fused exoccipital), and diaphragm (hernia). Additional abnormalities 
or variants included incomplete or absent ossification (vertebrae/sternebrae, ribs, limbs) 
and other findings in the vertebrae/sternebrae, pelvic girdle, lung, thymus, liver, ureter, 
and umbilical artery. Some findings noted above in the eyes, ribs, and ureter were 
observed at a dose of 0.05 mg/kg/day olaparib at lower incidence.
Lactation
Risk Summary
No data are available regarding the presence of olaparib in human milk, or on its effects 
on the breastfed infant or on milk production. Because of the potential for serious 
adverse reactions in the breastfed infants from Lynparza, advise a lactating woman 
not to breastfeed during treatment with Lynparza and for one month after receiving 
the last dose.
Females and Males of Reproductive Potential
Pregnancy Testing
Recommend pregnancy testing for females of reproductive potential prior to initiating 
treatment with Lynparza.
Contraception
Females
Lynparza can cause fetal harm when administered to a pregnant woman [see Use 
in Specific Populations (8.1) in the full Prescribing Information]. Advise females of 
reproductive potential to use effective contraception during treatment with Lynparza 
and for at least 6 months following the last dose.  
Males
Based on findings in genetic toxicity and animal reproduction studies, advise male 
patients with female partners of reproductive potential or who are pregnant to use 
effective contraception during treatment and for 3 months following the last dose 
of Lynparza. Advise male patients not to donate sperm during therapy and for  
3 months following the last dose of Lynparza [see Use in Specific Populations (8.1)  
and Nonclinical Toxicology (13.1) in the full Prescribing Information].   
Pediatric Use
Safety and effectiveness of Lynparza have not been established in pediatric patients.
Geriatric Use
Of the 2351 patients with advanced solid tumors who received Lynparza tablets 300 mg 
orally twice daily as monotherapy, 596 (25%) patients were aged ≥65 years, and this 
included 137 (6%) patients who were aged ≥75 years. Seven (0.3%) patients were aged 
≥85 years [see Adverse Reactions (6.1) in the full Prescribing Information].
Of the 535 patients with advanced solid tumors who received Lynparza tablets 300 mg 
orally twice daily in combination with bevacizumab, 204 (38%) patients were aged  
≥65 years, and this included 31 (6%) patients who were aged ≥75 years.
No overall differences in the safety or effectiveness of Lynparza were observed between 
these patients and younger patients.
Renal Impairment
No dosage modification is recommended in patients with mild renal impairment  
(CLcr 51 to 80 mL/min estimated by Cockcroft-Gault). Reduce Lynparza dosage to  
200 mg twice daily in patients with moderate renal impairment (CLcr 31 to 50 mL/min) 
[see Dosage and Administration (2.5) in the full Prescribing Information]. There are no 
data in patients with severe renal impairment or end-stage disease (CLcr ≤30 mL/min) 
[see Clinical Pharmacology (12.3) in the full Prescribing Information]. 

Hepatic Impairment
No adjustment to the starting dose is required in patients with mild or moderate  
hepatic impairment (Child-Pugh classification A and B). There are no data in 
patients with severe hepatic impairment (Child-Pugh classification C) [see Clinical 
Pharmacology (12.3) in the full Prescribing Information].
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plain radiographs, but even then 
20% of patients may be improperly 
counseled.6,7 

Additionally, the definition of 
SFR varies greatly around the 
world. It is our contention that SFR 
means the absence of all targeted 
stones on a CT scan performed 
within 3 months of the procedure. 
With this stringent definition, it is 
sobering to realize that even in the 
best of hands, 25% to 42% of pa-
tients will have postoperative stone 
remnants resulting in reinterven-
tion within 2 years in nearly a third 
of patients.8,9 

We recommend that a grading 
system be applied to SFR in order 
to overcome the oft misused or 
misrepresented term of “stone free” 
(see Appendix). Low-dose, abdo-
men-only CT-based absolute SFR 
(Grade A) indicates the absence 
of any stone fragments while CT-
based relative SFR has 2 possibil-
ities: Grade B (<2 mm fragments) 

and Grade C (<4 mm fragments). 
A system of this nature would allow 
for accurate comparison of many 
of the currently available CT-based 
studies. Results based solely on 
plain radiographs or ultrasound 
would no longer be included in 
the evidence used by the various 
guidelines panels to develop their 
recommendations.

Expectedly, guidelines lag behind 
contemporary evidence as each 
new study must be evaluated and 
vetted by the members of each of 
the dedicated guideline groups. Of 
note, today all urological societies 
and associations have urolithiasis 
working groups. Rather than hav-
ing these groups of experts work in 
isolated bubbles producing at times 
conflicting or incomplete guide-
lines, we firmly support the earlier 
proposal of Pradere and colleagues 

to create a collaborative internation-
al endeavor that would develop a 
single universal guideline.10 

If we have learned anything 
from the current COVID-19 chaos, 
it is that we can meet effectively 
using videoconference platforms. 
In this manner, time zones cease 
to be an impediment to gathering 
the best and the brightest across the 
globe to create a universal set of 
guidelines that would also take into 
account the exigencies caused by 
economic constraints and resourc-
es. Such efforts by each society 
would significantly decrease the lag 
time from published evidence to 
wide-scale implementation, much 
to the benefit of all people afflicted 
with urolithiasis. ◆
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Appendix. Stone-free rate grading.

Imaging Modality Definition

Absolute (Grade A) CT No stone fragments

Relative (Grade B) CT Fragments ≤2mm in largest  
dimension

Relative (Grade C) CT Fragments ≤4mm in largest  
dimension

Surgical and Medical Stone 
Disease Management
t Continued from page 1

The Continuing Saga of PPS 
(Elmiron) Maculopathy
t Continued from page 1

comment on this issue remarked: 
“It is quite unlikely that urologists 
treating patients with IC/B PS 
would ever have made this asso-
ciation… yet the implications are 
either frightening if our treatment is 
causing this condition or instructive 
if this condition is a previously un-
known manifestation of IC/BPS”. 
Philip Hanno, an acknowledged 
expert in the field of IC, chose the 
article from Pearce et al on PPS 
as the major news story of 2018 
in his area for the weekly Urology 
Update Series. The Emory group 
presented in 2019 at the annual 
meeting of the AUA, a new study 
of 10 patients who had been on 
chronic PPS therapy with similar 
macular disease, also noting that 
they had seen 156 patients with 
IC/BPS who had no PPS exposure 
and who had no pigmentary mac-
ulopathy. Subsequently, many ar-
ticles, most in the Ophthalmology 
literature, have appeared on the 
subject, and the association, how-
ever uncomfortable to us as urolo-
gists, now seems definite. 

Janssen Pharmaceuticals sent a 
“Dear Healthcare Provider” letter 
dated July 24, 2020, which stated: 
“Cases of pigmentary changes 
have been reported with long-
term use of Elmiron.  Although 
most of these cases occurred after 
3 years of use or longer, cases have 
been seen with a shorter duration 
of use. While the etiology is un-
clear, cumulative dose appears to 
be a risk factor. Visual symptoms 
in the reported cases included dif-
ficulty reading, slow adjustment 
to low or reduced light environ-
ment, and blurred vision. These 
changes may be irreversible, and 
retinal and vision changes may 
progress even after cessation of 
therapy.”  

The letter clearly recommended 
the following:  
• A detailed ophthalmological 

history prior to starting patients 
on Elmiron.

• For patients with pre-existing 
ophthalmologic conditions, a 
comprehensive baseline retinal 
examination prior to starting 
therapy.

• Baseline retinal exams for all 
patients within 6 months of 
starting therapy and periodical-
ly during therapy. 

• Using caution in patients with 
retinal pigment changes from 
other causes which may con-
found the appropriate diagnosis.

• For patients with a family histo-
ry of hereditary pattern dystro-
phy, genetic testing should 
be considered.

• Followup retinal examination 
should be continued given that 
retinal and vision changes may 
progress even after cessation of 
treatment.

• If pigmentary changes in the 
retina develop, the risks and 
benefits of continuing treat-
ment should be re-evaluated, 
since these changes may be 
irreversible.

• Inform patients that changes in 
vision should be reported and 
evaluated.

Mogica and De3 submitted an 
article for Urology in 2020, review-
ing the literature on the subject up 
until that time. They included orig-
inal data from 14 articles: 4 case re-
ports, 4 series and 16 cross-section-
al studies. They concluded, “Most 
reports and studies seem to suggest 
an association exists between long-
term PPS exposure and the de-
velopment of maculopathy.” The 
association seems to increase the 

longer the patients were on med-
ication and with the amount of 
medication ingested. Most patients 
with PPS maculopathy were found 
to have a cumulative exposure of 
over 1,000 g. They cited reviews 
elsewhere estimating a probabil-
ity of being diagnosed with this 
maculopathy of 2.3% and 3.4%, 
respectively, after 5 years of PPS 
use. They hypothesize that large 
cumulative dosages might saturate 
the pathways accounting for me-
tabolism and excretion. 

Multiple articles on this sub-
ject continued to appear in 
Ophthalmology, opining that the 
association is real. Most recently, 
Wang et al4 compiled data on 100 
consenting patients of 741 who 
were prescribed PPS within a large 
university database.  The prev-
alence of PPS maculopathy was 
16%. It would have been 19% if 3 
indeterminate cases were included. 
They cited other articles reporting 
a 20% to 23% prevalence. They 
also cited prior studies of theirs 
demonstrating that the risk of tox-
icity was greatest in users with a 
cumulative dosage of greater than 
1,000 g and especially greater than 

   t  Continued on page 6
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1,500 g. The minimum cumulative 
dose at which retinal toxicity was 
found was 1,533 g, while 15% 
in the unaffected group reported 
higher cumulative dosages. The 
prevalence of toxicity in those with 
cumulative dosages greater than 
1,000 and 1,500 g was 40% and 
55%, respectively. Affected and un-
affected groups were compared in 
this most current series; there was 
no difference in terms of age, sex, 
smoking history, height, weight, or 
BMI. The affected group exhibit-
ed significantly longer duration of 
PPS use, higher daily dosage and 
greater cumulative dose. The mean 
duration of intake was 19.5 years 
in the affected group versus 7.1 in 
the unaffected group (medians, 18 
versus 5). The affected group had 
a higher mean daily dose of 433.9 mg 
versus 291.6 mg (medians 400 ver-
sus 300 mg). The affected group 

had a greater mean cumulative 
dose of 3,103.1 g versus 768.4 g 
(medians 2,737.5 versus 493).  

The association seems unmistak-
able. For the individual urologist, 
the decision to prescribe or to main-
tain long-term usage will ultimately 
depend on his/her estimate of the 
true efficacy of this compound, the 
ability to provide complete disclo-
sure for patients and the risk tol-
erance of patient and practitioner. 
Another rock in the shoe of poten-
tial liability. ◆

1. Pearce WA, Chen R, Jain N et al: Pigmen-
tary maculopathy associated with chronic 
exposure to pentosan polysulfate sodium. 
Ophthalmology 2018; 125: 1793.

2. Nickel JC, Moldwin R:  FDA BRUDAC 
2018 criteria for interstitial cystitis/bladder 
pain syndrome clinical trials: future direc-
tion for research.  J Urol 2018; 200: 1122.

3. Mogica JAP, De EJB: Pentosan polysulfate 
maculopathy: what urologists should know 
in 2020. Urology 2021; 147: 109.

4. Wang D, Velaga SB, Grondin C et al: Pen-
tosan polysulfate maculopathy: prevalence, 
spectrum of disease, and choroidal imaging 
analysis based on prospective screening 
https://doi.org/10.1016/j.ajo.2021.02.025, 
Reference AJOPHT 11744.

The Continuing Saga of PPS 
(Elmiron) Maculopathy
t Continued from page 5

It is generally agreed upon that the 
format of the operating room must 
be carefully designed to facilitate 
optimal efficiency and effectiveness 
to best serve our patients. However, 
considerably less planning is often 
put into the format and design of 
clinic, yet evidence suggests that a 
carefully designed multidisciplinary 
clinic (MDC) can improve patient 
satisfaction and the quality of care 
that is provided. Genitourinary (GU) 
malignancies such as urothelial and 
prostate cancer frequently require 
multimodal treatments across med-
ical subspecialties and are often best 
managed in the setting of a MDC. 

The benefits of MDCs are nu-
merous. MDCs are associated 

with a reduced travel burden and 
less time off work for patients,1 
decreased time from diagnosis to 
treatment,1,2 favorable patient and 
provider satisfaction ratings,3,4 and 
favorable patient outcomes.2 In ad-
dition, studies suggest that MDCs 
are associated with better adher-
ence to established guidelines5; for 
example, the use of neo-adjuvant 
chemotherapy in the treatment of 
muscle invasive bladder cancer 
has been shown to be higher when 
patients are seen in a multidisci-
plinary clinic.6 MDCs can also 
provide ideal infrastructure for clin-
ical trials and other investigational 
studies. For instance, the Prostate 
Cancer Clinical Program at Walter 

Multidisciplinary Clinics in GU 
Oncology—How Do They Best 
Work?

Reed is a MDC that works in affil-
iation with the Center for Prostate 
Disease Research (CPDR), and 
together they offer a streamlined 
approach to provide high quality 
care while conducting clinical trials 
and advancing the field of prostate 
cancer treatment.7 

A variety of MDC formats have 
been implemented for GU malig-
nancies. While it may seem obvi-
ous, the defining characteristic of a 
MDC is the presence of providers 
from multiple specialties in the 
same clinic on the same day to see 
the same patients. Traditionally this 
has been done in the same physical 
space, although with advancements 
in telemedicine it is possible that 
MDCs could be conducted virtual-
ly. In addition, a MDC should be 
focused on a single disease, such as 
bladder cancer, rather than a range 
of diseases or malignancies. This 
allows for the structure of the clinic 
to be tailored to the disease, which 
improves efficiency and degree of 
specialization of providers. 

The specialties present in a GU 
oncology MDC vary based on 
the disease and complexity of the 
patient population. Typically these 
clinics involve providers from urol-
ogy, radiation oncology and med-
ical oncology. Additional specialty 
team members to consider adding 
when appropriate are pathology, 
radiology, clinical psychology, 
palliative care, nutrition, nursing 
specialists such as ostomy/wound 
care nurses, and research coordi-
nators. An effective multidiscipli-
nary approach to men with newly 
diagnosed low or intermediate risk 
prostate cancer could include just 
a urologist and a radiation oncolo-
gist, whereas treatment for patients 
with advanced prostate cancer or 
muscle invasive bladder cancer 
(MIBC) likely require input from 
additional specialties and a more 
all-encompassing approach.

Another common feature of an 
effective MDC is an organized 
forum for discussion among the 

Dominic C. 
Grimberg, MD

Brant A. Inman, MD, 
MS

Scott P. Campbell, 
MD

Duke University Medical Center

t  Continued on page 7
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providers. Some institutions prefer 
to hold this prior to consulting with 
patients, such as Thomas Jefferson’s 
University prostate cancer MDC 
during which patient medical his-
tory is discussed among the group 
prior to the clinic visit.7 In our 
opinion this structure is preferable 
for complex cases where the best 
course of action is not obvious to 
any individual provider. When 
conducted in this fashion, this fo-
rum resembles a tumor board that 
allows for formulation of a unified 
treatment plan that is then dis-
cussed with the patient at the time 
of consultation. Many institutions 
already hold tumor board confer-
ences and this could represent an 
easy way to incorporate this meet-
ing into an already existing format. 
In other circumstances, holding the 
forum after patient visits is prefer-
able. This could be beneficial for 
followup patients, where clinical 
status or imaging obtained during 
the day of the visit may guide future 
treatment decisions. Furthermore, 
in some settings a forum amongst 
providers may not be necessary. 
For example, for localized prostate 
cancer the primary goal would be to 
counsel patients on their treatment 
options, and then each patient will 
reach out to providers in the future 
to move forward with their chosen 
treatment.

An additional factor to con-
sider when designing a MDC is 
whether the service will focus on 
new patient consultations or if it 
will provide longitudinal care to 
patients. Once again, the most ef-
fective strategy will depend on the 
disease being treated and the phys-
ical plant where patient care takes 
place. Newly diagnosed localized 
prostate cancer is an ideal setting 
to have a new patient consultation 
clinic where patients follow up sep-
arately with either their surgeon or 
radiation oncologist for the desired 
treatment. MIBC is best treated in 
a longitudinal fashion as multidis-
ciplinary followup and coordina-
tion is necessary at multiple time 
points. Furthermore, a hybrid ap-
proach can be effective where pa-
tients with MIBC may “graduate” 
from an MDC if in remission and 
then be reintroduced to the clinic 
if recurrence or complication were 
to occur.  

Overall, there is no right way 
to establish an effective multidisci-
plinary clinic. The proper format 
should be customized based on the 
providers available, the disease of 
interest, and the patient population. 
Ultimately the most effective MDC 
will be one that the patients and 
providers reliably attend and that 
involves a team of providers that 
trust each other and are committed 
to working together to do what is 
best for each patient. ◆
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The purported value of the elec-
tronic health record (EHR) is built 
from promises of increased clinical 
efficiencies, enhanced quality and 
safety, research capabilities and 
improved patient centered care. 
However, despite the ubiquity of the 
EHR in pediatric urology practices 
(93% of surveyed pediatric urolo-
gists reported using an EHR in their 
practices according to data from the 
2017 AUA Census), these promises 
have yet to be fulfilled. Pediatric 
urologists like many specialists are 
experiencing unsustainable rates of 
burnout that often stem from EHR 
use (38% reported EHR use as their 
top job dissatisfier compared to 27% 
of nonpediatric urologists; p=0.002 
examining the same data). 

Part of this EHR-related burnout 
stems from overall time spent on 
EHRs, as physicians spend an aver-
age of 1 to 2 hours on the EHR per 
hour spent in direct contact with 
patients in addition to evening and 
weekend EHR time. Contributors 
to EHR fatigue include clerical 
burden from documentation re-
quirements and poor EHR usabil-
ity. Interestingly, not all physician 
groups feel the same about the 
EHR, with higher rates of accept-
ability in groups with better work-
flow and physician engagement in 

EHR design. Given the reported 
high levels of EHR-related job 
dissatisfaction in our specialty, it 
is incumbent on us to find ways 
of making the EHR help us work 
faster and smarter and to improve 
the care we provide to our patients. 

Hypospadias is a defining con-
dition for pediatric urologists with 
potential for significant quality im-
provement. With dozens of surgical 
techniques used across the world 
and complication rates ranging 
from less than 5% to more than 
50% in some recent reports, there 
is a demonstrated need for technical 
standardization to improve these 
outcomes. Furthermore, a lack of 
descriptive diagnostic criteria poses 
challenges to accurate comparison 
between studies. For example, pub-
lications on distal hypospadias clas-
sifying patients simply by meatal lo-
cation (or diagnostic codes for distal 
hypospadias) may inappropriately 
group patients with significantly dif-
ferent risks due to anatomic differ-
ences (such as patients in the figure). 

As part of our work with the 
Pediatric Urology Epic EHR 
Specialty Steering Board, member 
pediatric urologists recommend 
and codesign new Epic Foundation 
content, propose modifications that 
facilitate workflow for our specialty 

The Power of Informatics in 
Pediatric Urology: Quality 
Improvement and Outcomes

and promote multihospital research 
collaborations. In a recent workflow 
review, we found that many pediatric 
urology centers utilize different docu-
mentation formats (semi-structured, 
free text/dictated, structured). Given 
the variability in documentation at 
participating sites, our group elected 
to develop a structured data capture 
note type (Epic SmartForm) with the 
ability to capture granular data at 
point of care that can then be mapped 
with high accuracy to a data diction-
ary. This EHR-based SmartForm 
can rapidly produce a customizable 
surgeon-designed operative note that 
can meet both billing and state docu-
mentation requirements. Content 
for the SmartForm was aligned with 
the recommendations of the Society 
of Pediatric Urology Taskforce on 
Hypospadias. The taskforce identi-
fied essential intraoperative and pos-
toperative followup details to be in-
cluded in prospective data collection. 

Following the release of the 
forms (Epic Nov 2019 Upgrade) our 
group evaluated individual center 
usability and recently approved 
some modifications to facilitate 
incorporation at hospitals using 
Epic. As of February 2020 (Special 
Update E9210728) users can type 
.hypospadiasrepair to automatically 
insert the form into their operative 
notes and .hypospadiasrepairfollo-
wup for postoperative visit notes. 
These notes can report directly into 
customized dashboards to allow 
for outcomes assessment based on 
surgeon defined parameters and 
reporting preferences. 

While a single EHR-based tem-
plate is an important step forward 
for our group, it does not provide 
an adequate solution for pediatric 
urologists using EHRs aside from 
EPIC. The most recent census data 
available on EHR use by pediatric 
urologists according to the 2014 
Annual census found that the most 
commonly used EHRs were EPIC 
(28.6%), Allscripts (14.4%) and 
Cerner (13.5%)2; in 2021 there likely 
has been a shift in this distribution 

with increased EHR adoption and 
market consolidation favoring EPIC 
in academic centers. In discussions 
with the AQUA Registry leadership, 
we have explored the potential use 
of AQUA to facilitate a more in-
clusive approach for streamlined, 
HIPAA-compliant data aggrega-
tion, analysis, and reporting of hypo-
spadias outcomes. As participating 
centers join AQUA, the registry’s 
automated extraction of EHR data, 
supplemented by natural language 
processing technologies, can further 
our ability for meaningful bench-
marking while accounting for varia-
tions in patient characteristics (penile 
curvature, urethral assessments), use 
of testosterone therapy, technical 
aspects (urethroplasty techniques/
suture types) and other areas of re-
search interest. Finally, the AQUA 
registry is equipped to assess patient 
reported outcomes, which will be 
the final frontier for our specialty to 
inform evidence-based guidelines 
for this well-deserving field. ◆

Acknowledgements: A sincere thank you 
to Raymond Fang from the AUA for as-
sistance in obtaining AUA census data, 
review of statistical analyses and article 
review. 
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Figure. Photos of patients referred with “distal” hypospadias based on meatal location in glans or distal shaft showing clear differences in anatomy.
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Research years (RYs) are increas-
ingly common among medical 
students pursuing competitive 
specialties. In a nationwide survey 
of 115 medical schools, 8% of this 
year’s matched applicants com-
pleted a RY.1 Successful applicants 
to all but one of the surgical sub-
specialties surpassed this average, 
with matched urology applicants 
nearly doubling it at 14%. Research 
has historically been an important 
component of a strong urology res-
idency application, and nearly 50% 
of program directors identify publi-
cations as “extremely important” in 
the selection process.2 

As the number of applications 
received by urology residency pro-
grams continues to rise and students 
struggle to differentiate themselves, 
research experience may grow in per-
ceived importance. The COVID-19 
pandemic is causing unprecedented 
disturbances to medical education, 
threatening traditionally important 
aspects of residency applications 
such as visiting student rotations and 
letters of recommendation (LORs).3 
As a result, research may play an 
even larger role in upcoming appli-
cation cycles. 

Despite their rising popularity, 
no recent reports exist on medical 
students’ involvement in yearlong 
urology research programs. Here, 
we discuss the current relevance, 
benefits and risks of taking a urol-
ogy RY. We then outline the chal-
lenges facing both applicants and 
programs as RY popularity rises, 
and provide recommendations to 
ensure their continued success.

Current State of Research Years in 
Urology

Urology has long valued research, 

and over time it has emerged as 
a means for students to demon-
strate their committed interest in 
the field.2 A growing number are 
choosing to dedicate an entire year 
to urology research, perhaps in re-
sponse to increased competition for 
residency positions.4 Between 2019 
and 2020, the number of matched 
applicants in urology who complet-
ed a RY rose by 55%, compared 
to just 17% across all specialties.1 
Continued growth is likely as the 
United States Medical Licensing 
Examination® (USMLE®) Step 1 
moves to pass/fail scoring and pro-
gram directors shift their attention 
to alternative criteria in differentiat-
ing applicants.2,3 

This year, the COVID-19 
pandemic has brought additional 
challenges and uncertainties to the 
urology match. Restrictions on clin-
ical activities, visiting student rota-
tions and interviews have begun 
to accrue, upending the traditional 
application process.3 In response, 
some students have suggested tak-
ing a RY to delay their timeline 
and avoid the current match cycle. 
Those in favor express desires to 
complete USMLE Step 2 exami-
nations, assess programs in person 
prior to ranking them and trade an 
unpredictable match for next year’s 
return to status quo. 

The American Urological 
Association (AUA) has yet to issue 
an official statement; however, oth-
er specialties such as dermatology 
and ophthalmology advise their 
applicants against this strategy, 
arguing that a RY should only be 
pursued if one’s interest preceded 
the pandemic. These positions 
are challenging, and accepting 
one without genuine enthusiasm 
may lead to burnout. Insufficient 

Research Years for Urology 
Applicants: Considerations  
amid COVID-19

productivity can reflect poorly, ulti-
mately weakening the student’s res-
idency application.4 Furthermore, 
each additional year of training 
reduces career earning potential by 
$200,000. 

Still, fear of going unmatched 
may drive more students to pursue 
a RY despite advice against doing 
so.4 In survey data of 78 urology ap-
plicants shared publicly on a com-
monly used online spreadsheet, 
45% indicated their interest in a 
RY had changed due to COVID-
related academic policies and 
uncertainty. Of these, 86% were 
now more interested in complet-
ing a RY, with 60% indicating that 
avoiding the current application 
cycle was their primary motivation. 
Given these findings, a discussion 
of the risks and benefits informing a 
student’s decision is warranted.

Students can reap profound ben-
efits from a RY, gaining unrivaled 
exposure to the field of urology 
above and beyond that of a typi-
cal clerkship. Both committed and 
contemplating students may benefit 
from the experience and the time 
it offers for specialty interests to 
be considered and clarified amid 
structured mentorship.4 Successful 
participants develop research skills, 
publish manuscripts and further 
define their career goals while ob-
taining strong LORs. Thus, a pro-
ductive RY can significantly bolster 
the strength of a student’s urology 
residency application while demon-
strating genuine commitment to 
the field.

Residency programs enjoy com-
plementary benefits in offering RY 
positions. Motivated students can 
rapidly move projects from incep-
tion to completion and catalyze 
productivity across the urology de-
partment. Additionally, programs 
gain the opportunity to longitudi-
nally assess a student’s fit with their 
department and urology as a whole.

However, RYs are not without 
their risks. Students may take on 
significant financial burden if a po-
sition is unpaid or underfunded. In 
focusing on narrow research inter-
ests, they may inadvertently neglect 
broader medical knowledge and 
skills needed on their return to clin-
ical training. Students dedicating 
a year to research are expected to 
have substantial output, and failing 
to demonstrate productivity may 
jeopardize LORs and taint one’s 
residency application. Programs 
take on equivalent risk, potentially 

wasting time and resources if a stu-
dent does not perform at the level 
expected.

As urology RYs continue to grow 
in popularity, current challenges 
for both students and programs will 
concurrently grow in magnitude. 
While many academic urology 
departments may be willing to take 
on motivated students for a RY, the 
number of well advertised oppor-
tunities remains small. Without a 
comprehensive list of available RY 
positions, applicants often struggle 
to find opportunities.5 This decen-
tralized process leaves interested 
students without a position and 
willing programs without a student. 
Ultimately, most students apply to 
the same few known programs, in-
flating their competitiveness, while 
leaving the majority undiscovered.

Recommendations

Interest in RYs is already on the 
rise, and academic changes like 
pass/fail USMLE Step 1 scoring 
and responses to COVID-19 are set 
to further expand the role research 
plays in upcoming urology match-
es.3 To improve the RY experience 
for both students and programs, we 
propose several means to address 
current challenges and concerns.

Students interested in a urol-
ogy RY can seek opportunities 
beyond those advertised online. 
Defining one’s motivations and 
interests is crucial; next, ask local 
urologists for help connecting with 
potential mentors nationwide. In 
assessing opportunities, gather in-
formation about ongoing projects, 
clinical opportunities and funding 
prior to making a decision. Due 
to COVID-19, inquiring about 
institutional policies affecting re-
search activities is also imperative. 
Further, despite increased uncer-
tainty during this application cycle, 
we recommend against pursuing a 
RY solely to delay one’s match as 
the risks noted previously may out-
weigh the benefits.4

Next, we encourage the develop-
ment of a centralized opportunity 
list and application process specific 
to urology. Existing repositories 
by the Association of American 
Medical Colleges (AAMC) and 
individual schools are challenging 
to locate and remain outdated and 
incomplete for urology positions. 
Thus, the AUA might consid-
er maintaining a web page with 
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detailed information regarding all 
active RY opportunities, analogous 
to those currently available for 
urology vacancies and job open-
ings. A dedicated, standardized list 
would improve accessibility and 
clarity for students seeking posi-
tions. A more involved approach 
could implement an application 
portal, akin to that of the National 

Institutes of Health’s postbacca-
laureate Intramural Research 
Training Award (IRTA) program, 
for programs to identify candidates. 
Ultimately, a centralized solution 
would reduce redundant effort, 
increase efficiency and lessen ap-
plicants’ biases toward established 
programs. As a result, better holis-
tic matching between RY programs 
and interested applicants could be 
achieved.

Until these challenges can be 
addressed, both programs and 

applicants will continue to struggle 
amid rising interest in urology RYs. 
These positions offer immense 
benefits to both parties yet also 
entail risks that must be carefully 
considered, especially during these 
unprecedented current academic 
conditions. Centralization of the 
urology RY application process is a 
promising opportunity to improve 
both efficiency and fairness for all 
those involved. ◆
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Stress urinary in-
continence (SUI) 
in women is a 
common condi-

tion causing significant burden to 
the health care industry. Surgical 
management is the current main-
stay of therapy, but surgical choice is 
dependent on the etiology. Urethral 
hypermobility, more common in 
younger women, is commonly 
treated (in the U.S.) with a midure-
thral sling (MUS). Unfortunately, 
failure of MUS can occur in 15% 
of cases, and long-term recurrence 
of SUI has been reported in up to 
68.3%.1,2 Intrinsic sphincter defi-
ciency (ISD), usually defined by a 
low Valsalva leak point pressure, 
along with a “fixed” urethra, is oft 
managed with either bulking agents 
or pubovaginal bladder neck autol-
ogous fascial sling (PVS). Bulking 
agents may not be durable, and the 
efficacy of the PVS—particularly in 
moderate to severe ISD—depends 
on its obstructive effect, often re-
quiring self-catheterization. Given 
these facts, along with the current 
litigious environment surround-
ing polypropylene mesh slings, 
reconstructive surgeons should be 
exploring alternative approaches to 
treat complex SUI in women. 

The artificial urinary sphincter 
(AUS) was developed in the 1970s 
and, while initially developed for 
use in women, it became almost 
exclusively used for men with SUI 
after radical prostatectomy and 
remains so today.3 The AUS offers 
a distinct advantage over slings, as 
it replicates the native sphincter 

function by increasing the outlet 
resistance during filling while al-
lowing low pressure voiding during 
cuff opening. Early series from the 
1980s and 1990s showed efficacy, 
but its general applicability was 
hindered by the need for open 
surgical placement, as transvaginal 
cuff placement was associated with 
high risks of vaginal exposure and 
infection. Despite the technical 
challenges of open AUS placement 
in women, given the lack of a natu-
ral plane between the bladder neck 
and vagina, several studies showed 
promising outcomes. Diokno et al 
published a retrospective review of 
32 women who had all previously 
failed bladder suspension, with 
31/32 having a functional AUS at 
an average followup of 2.5 years.4 
The continence rate was 91% with 
mechanical complications occur-
ring in 21%. 

Most of the contemporary pub-
lished literature is from France. 
Costa et al implanted 376 devices in 
344 women during a 20-year period. 
At a mean followup of 9.6+/–4.0 
years, total continence occurred in 
85.6%, with an overall complication 
rate of 26% (mechanical 13.6% and 
nonmechanical requiring complete 
removal in 12.8%).5 Vayleux et al re-
ported on 215 women with a mean 
followup of 6 years. The continence 
rate at end point was 74% and on 
multivariate analysis risk factors for 
failure included age >70 years, his-
tory of Burch colposuspension and 
prior pelvic radiation therapy.6

While the AUS may be indicated 
after failed bulking agent or fascial 
sling, to date there is no literature 
comparing the PVS to the AUS in 
women with neurogenic ISD or re-
current SUI.3 This makes the exact 

Artificial Urinary Sphincter in 
Women—Worth Another Look?

role of the AUS in the algorithm 
to treat complex SUI uncertain. 
However, small series have shown 
durable outcomes in women with 
neurogenic ISD. Phé et al report-
ed on the largest long-term series 
of neurogenic women undergoing 
AUS placement, with 26 patients at 
a median followup of 7.5 years. At 
20 years, the survival rate without 
explantation was 74% and without 
revision was 51%.7

Patient selection is critical. 
Beyond its role as a salvage pro-
cedure in the failed sling patient, 
the AUS may play a unique role in 
women who have detrusor under-
activity, acting as a nonobstructive 
means to attain continence.3 It is 
imperative as part of the preop-
erative evaluation to rule out any 
urethral pathology with cystoure-
throscopy, as well as urodynamics 
in any woman with neurologic 
condition to assess storage pres-
sures, as AUS placement can result 
in upper tract deterioration in a 
low compliance bladder. Relative 
contraindications to AUS place-
ment in women include a history 
of pelvic radiation therapy as this 
increases the risk of erosion, and 
cognitive dysfunction that would 
preclude the ability to manually 
operate the device. Patients should 
be counseled on long-term risks 
of complications, including device 
malfunction, urethral erosion infec-
tion and urethral atrophy requiring 
partial or complete revision or re-
moval of the AUS.

The introduction of the da 
Vinci® robotic operative platform 
has made bladder neck AUS place-
ment in women a feasible option 
for patients with complex, recurrent 
SUI. The optical magnification, 
tremor control and access to the 
deep pelvis can mitigate the chal-
lenges inherent with the open sur-
gical technique. Outcome data for 
robotic assisted laparoscopic AUS 

placement have been scarce, with 
several series reporting single-digit 
cases. The largest contemporary 
series by Peyronnet et al reported 
on 128 women at a mean followup 
of 13 months, with a bladder neck 
injury rate of 9.8%, overall compli-
cation rate of 18%, and a revision 
rate of 5.5%.8 The robotic surgical 
technique, assisted by tenting of the 
anterior vaginal wall during bladder 
neck dissection, has been presented 
by Dr. Peyronnet and is reproduci-
ble with a moderate learning curve.

Despite the current encour-
aging data from our French col-
leagues, the AUS is not approved 
by the U.S. Food and Drug 
Administration for use in women 
and therefore is not listed as an 
option in the AUA guidelines for 
treatment of SUI.3

In summary, those who are facile 
in robotic pelvic surgery in women 
should be open to embracing this 
new adaptation to a familiar device 
once relegated only to the postpros-
tatectomy incontinent male. Newer 
technology, including wireless au-
tomatic cuff deactivation that does 
not require manual manipulation, 
is on the horizon and could expand 
the patient population for whom 
the AUS may be offered.9 If done 
correctly in carefully selected pa-
tients, the AUS in women may of-
fer significantly higher continence 
rates with a durability that equals, if 
not surpasses, the MUS. ◆
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Gender-affirming vaginoplasty is a 
reconstructive surgery for people 
assigned male sex at birth who 
have gender dysphoria.  The goal is 
to create a natural-appearing vulva 
as well as a functional vaginal ca-
nal of adequate depth and width. 
Dissection of the neovaginal space 
is the most challenging step, with 
risk of injury to neighboring struc-
tures.  Once the space is developed, 
the surgeon then lines the space 
with graft or flap tissue to create the 
neovagina.

Canal Dissection

Approaches to dissect the neovag-
inal space broadly follow estab-
lished prostatectomy approaches: 
perineal or robotic. 

Perineal Approach

The perineal approach mirrors 
the Young technique for perineal 
prostatectomy, beginning beneath 
the bulb of the urethra.1 It contin-
ues above the perineal body and 
through the rectourethralis muscle.  
The bulbourethral glands, although 
variable, are a useful landmark  (fig. 1). 
We find a Lowsley retractor to be 

helpful in identifying and aiding 
dissection on to the prostate, as 
well as helping identify and avoid-
ing the external urinary sphincter. 
Frequent rectal examinations are 
imperative to guide the direction of 
the dissection and avoid injury to 
the rectum.  Once it is certain that 
the rectum has been safely dissected 
down from the apex of the prostate, 
the dissection passes through the 
ventral rectal fascia and exposes the 
body of the prostate. The puborec-
talis muscles are partially divided 
to allow sufficient width.  Blunt 
dissection from this point develops 
the space up to the peritoneal reflec-
tion, with neovaginal canal depth 
typically 12 to 14 cm.

Robotic Approach

An alternative method uses robotic 
assistance to dissect from an intra-
peritoneal approach as a perineal 
surgeon simultaneously begins a 
superficial dissection beneath the 
bulb of the urethra.2 Use of the 
da Vinci® single port robot facili-
tates simultaneous abdominoper-
ineal surgery, although the canal 

Vaginoplasty: Neovaginal Canal 
Techniques and Complications

Geolani Dy, MDChristi Butler, MD Daniel Dugi, MD

dissection can also be achieved 
using Si™ or Xi™ system. The 
canal dissection begins by incis-
ing the peritoneum under the vas 
deferens and is carried inferiorly 
under the seminal vesicles, through 
Denonvilliers’ fascia, to develop the 
potential space between the rectum 
and the prostate, widening levator 
ani muscles, until it meets with 
the perineal dissection. A robotic 
approach can be used for prima-
ry or revision canal construction 
and is especially advantageous for 
revisions where significant depth 
or even the entire vaginal canal  
is lost after prior perineal approach 
vaginoplasty. Postoperative mean 
neovaginal depth ranges from 
13 to 14 cm.3

Lining the Neovaginal Canal

The “penile inversion” technique 
uses the penile skin tube, dissected 
free from the deep structures of the 
penis, to help line the neovaginal 
space. In our experience, most pa-
tients will need additional tissue to 
fully cover the space, ie a graft of 
scrotal skin not needed for vulvar 
construction. Occasionally patients 
may require an additional extra-
genital skin graft.  In the robotic 
approach, peritoneal flaps from the 
posterior aspect of the bladder and 
pararectal fossa bilaterally can be 
used to create the majority of the 
neovaginal canal, an excellent op-
tion for patients with limited genital 
skin (fig. 2).2 Lastly, although more 
common with revision surgeries, il-
eum or colon may instead be used, 
with the inherent risks of intestinal 
surgery, mucous production and 
possibly visible intestinal mucosa at 
the introitus.4

Complications

The anorectal junction is densely 
adherent at the apex of the pros-
tate, increasing the risk of injury to 
the urinary sphincter and rectum. 
Reported rates of urinary incon-
tinence are low but are probably 
understudied.5 We do not offer ne-
ovaginal canal dissection when 
someone has had prior treatment 
for prostate cancer due to the in-
creased risk of injury to the rectum 
and urinary sphincter.6  Rectal inju-
ry is rare but can lead to rectovagi-
nal fistulas, which are very difficult 
to treat.7  Meticulous hemostasis 
is crucial to avoid hematoma for-
mation, which can cause skin graft 
failure.8 Robot-assisted peritoneal 
flap vaginoplasty carries risks of 
injury to intra-abdominal structures 
similar to robotic prostatectomy, 
in addition to rare peritoneal flap 
separation.3 Other postoperative 
complications such as wound sep-
aration, granulation tissue and uri-
nary infections may occur and are 
managed conservatively.

Regardless of canal technique, pa-
tients must perform regular dilation 
of the neovaginal canal after surgery 
to prevent wound contraction from 
causing stenosis.8 Neovaginal steno-
sis can lead to loss of function and 
entrapment of skin debris, which 
may be prone to infection.  In our 
experience, stenosis occurs most 
commonly at the passage through 
the pelvic floor, but may also occur 
starting from the apex of the vagina. 
Pelvic floor physical therapy may be 
beneficial both preoperatively and 
postoperatively.9 

Figure 1.  During perineal dissection of vaginal canal, important landmarks include bulbourethral 
glands (B), external urinary sphincter (S) and apex of prostate (P).

Figure 2.  Laparoscopic view shows boundaries (ureter and vas deferens) of canal dissection during ro-
botic approach. Composites of anterior peritoneal flap (posterior bladder wall) and posterior peritoneal 
flap (pararectal fossa) are also highlighted. Photography courtesy of Dr. Lee Zhao, New York University. 
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Conclusions

Gender-affirming neovaginal canal 
creation is a challenging surgery 
that requires extensive knowledge 
of genitourinary anatomy and 
function, as well as reconstructive 
techniques. Urologists are uniquely 
positioned to lead in this rapidly 
growing field of surgery. ◆
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An estimated 84,000 patients will 
be diagnosed with bladder cancer 
in the United States in 2021 ac-
cording to the American Cancer 
Society. The vast majority of these 
cases (70% to 80%) will be non-
muscle invasive bladder cancers 
(NMIBC) requiring endoscopic 
resection and subsequent surveil-
lance cystoscopy. Per joint AUA 
and SUO (Society of Urologic 
Oncology) guidelines, NMIBC 
patients should be assigned to low, 
intermediate and high risk groups 
based on their individual risk of 
disease recurrence and progression 
after initial resection.1 These group-
ings can then be used to determine 
appropriate timing and use of cys-
toscopy, urine cytology and upper 
tract imaging during followup   
(fig. 1).1 Delivering care according 
to these guidelines ensures that pa-
tients receive “risk aligned” bladder 
cancer surveillance.2 

Adherence to AUA/SUO Guidelines

Adherence to AUA/SUO guide-
lines for NMIBC surveillance has 
historically been poor.3 Problems 
with adherence generally come in 
2 flavors: overuse of surveillance 
among low risk patients and un-
deruse of surveillance in high risk 
patients. We examined cystoscopic 

Surveillance Intensity and 
Outcomes in Nonmuscle Invasive 
Bladder Cancer

surveillance among 1,135 veterans 
diagnosed with low risk NMIBC 
between 2005 and 2011. In this 
cohort, overuse of surveillance 
cystoscopy occurred in 75% of pa-
tients, equating to more than 1,800 
more cystoscopies than recom-
mended by guidelines.4 Similarly, 
among 2,115 veterans with high risk 
NMIBC, we found that patients 
underwent an average of 5.4 sur-
veillance cystoscopies over 2 years, 
a frequency well short of the 6 to 
8 recommended by AUA/SUO 
guidelines.5 Issues with adherence 
are not unique to the veteran pop-
ulation, however. Widely differing 
surveillance practices have also 
been observed among Medicare 
patients, suggesting that this is a 
prevalent and systemic issue.6 

Overuse of Surveillance in Low Risk 
NMIBC and Outcomes

Patients with low risk NMIBC are 
recommended to undergo surveil-
lance cystoscopy at 3 months, 6 to 
9 months later, and then annually 
after initial tumor resection (assum-
ing no disease recurrence).1 Given 
the extent of overuse in this popu-
lation, it is important for urologists 
to understand the implications of 
overuse. 

Patients with low risk NMIBC 
who experienced overuse of cys-
toscopy underwent double the 
number of transurethral resections 
(55 vs 26 per 100 person-years,  

p <0.001) and triple the number 
of resections without cancer in the 
specimen (5.7 vs 1.6 per 100 per-
son-years, p <0.001) compared to 
those who received recommended 
surveillance (fig. 2).7 Most impor-
tantly, there were no differences 
in time to disease progression or 
bladder cancer death between the 
surveillance groups, both of which 
were quite rare (3% at 5 years for 
both groups).7 These results were 
based on a retrospective cohort 
study examining the relationship 
between overuse of surveillance 
cystoscopy and surgical and blad-
der cancer outcomes in 1,042 veter-
ans with low risk NMIBC. Overuse 
was defined as more than 3 surveil-
lance cystoscopies over a 2-year 
period since initial tumor resection. 

We can learn 2 very important 
points about overuse of surveillance 
cystoscopy in low risk NMIBC pa-
tients from this study. First, when we 
perform more frequent surveillance 
than recommended, this results in 
more trips to the operating room 
for transurethral resections and 
commonly for resections that are 
ultimately negative with no cancer 
in the specimen. Second, more fre-
quent surveillance cystoscopy has 
no impact on key bladder cancer 
outcomes, including progression of 
disease and bladder cancer death. 
Therefore, more frequent cystos-
copy among low risk NMIBC 
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Figure 1. NMIBC cancer risk stratification by AUA/SUO surveillance guidelines.
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patients is largely unwarranted and 
subjects many patients to unneces-
sary morbidity from repeat resec-
tions in the operating room.  

Underuse of Surveillance in High 
Risk NMIBC and Outcomes 

Patients with high risk NMIBC are 
recommended to undergo approx-
imately twice as many surveillance 
cystoscopies than patients with 
low risk disease—a cystoscopy 
every 3 to 4 months for the first 2 
years after diagnosis.1 However, as 
explicitly stated in the AUA/SUO 
guideline, the evidence support-
ing this recommendation is based 
on “panel consensus and historic 
precedence,” and an “urgent 
need” was identified “for studies 
to determine if less stringent fol-
lowup regimens can be employed 
without significantly affecting on-
cologic outcomes.”1 

In this vein, we examined out-
comes among veterans with high 
risk NMIBC who underwent the 
recommended high intensity cys-
toscopic surveillance vs those with 
fewer cystoscopies than recom-
mended. We found that patients 
who underwent fewer cystoscopies 
had 3 times fewer transurethral 
resections (37 vs 99 per 100 per-
son-years, p <0.001).8 Despite 
fewer resections, no difference was 
observed in the risk of bladder can-
cer death between the surveillance 
intensity groups (fig. 3).8

These findings suggest that less 
frequent surveillance may not be 
unreasonable for patients with high 
risk NMIBC. They are in line with 
prior studies demonstrating no 
survival benefit of high intensity 
surveillance using institutional9 or 
SEER-Medicare data.10 

Future Directions

In conclusion, overuse of surveil-
lance cystoscopy in low risk NMIBC 
is likely resulting in a substantial 
number of patients undergoing un-
warranted transurethral resections 
and no benefit toward disease pro-
gression and bladder cancer death. 
However, less intensive surveillance 
cystoscopy in high risk NMIBC 
(ie underuse) may be reasonable 
for some patients. Overall, we are 
likely subjecting many patients to 
unnecessary and uncomfortable 

office cystoscopies, operating room 
procedures, anesthesia events, post-
operative recoveries and costs with 
little benefit to their overall bladder 
cancer outcome. However, our 
findings on outcomes after underuse 
of cystoscopic surveillance among 
patients with high risk NMIBC are 
limited by the retrospective study 
design with potential for unobserved 
confounding. As such, we do not 
advocate for changing surveillance 
recommendations. Rather, future 
prospective work is needed not only 
to improve adherence to AUA/SUO 
guidelines, but also to develop better 
evidence to support surveillance 
recommendations, particularly for 
patients diagnosed with high risk 
NMIBC. ◆
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Figure 3. Bladder cancer death rates for patients with high risk NMIBC did not differ significantly 
between those undergoing low vs high intensity surveillance. This was true for both those with high 
grade Ta and those with high grade T1 disease as shown in cumulative incidence plots. Shared per the 
Creative Commons Attribution (CC BY) license of PLoS ONE.8

Figure 2. Numbers of transurethral resections and transurethral resections without cancer in the specimen are illustrated among patients with low risk NMIBC 
who underwent frequent vs recommended surveillance. Patients who underwent frequent vs recommended surveillance underwent twice as many transurethral 
resections and more than 3 times as many transurethral resections without cancer in the specimen (p <0.001 for both). Published with permission from Cancer.7
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While penile prosthesis (PP) implan-
tation is the surgical gold standard 
for patients with medication-re-
fractory erectile dysfunction, 
patients with diabetes mellitus 
(DM) present a unique set of risk 
factors in this setting. Not only are 
vasculopathy, neuropathy, and 
metabolic syndrome inherent to 
the disease process of both erectile 
dysfunction and DM, but poor 
vascular circulation and improper 
wound healing may also contribute 
to higher rates of infection in this 
patient population. Several reports 
have cited up to 10 times increased 
risk of infection in patients with 
DM, with rates ranging from 1% to 
3% on average but as high as 10.6% 
in patients with DM.1 

Since 1992, preoperative hemo-
globin A1c (HbA1c) and serum 
glucose levels have been proposed 
as risk stratification tools to define 
controlled versus uncontrolled 
DM, and thus to predict infection 
risk in DM patients. Bishop et al 
first proposed a cutoff of 11.5% 
HbA1c to increase likelihood of 
infection following PP implanta-
tion;2 however, this was contra-
dicted by Wilson and colleagues 
in 1998 with a larger, prospective 
cohort of 289 patients.3 Across 
multiple cut points, repeated anal-
ysis with HbA1c as a continuous 
variable, and in subgroup analysis, 
Wilson et al did not find HbA1c to 
be a significant predictor of infec-
tion rates. 

To consider infection rates in 
contemporary studies, however, 
we must also be aware of the chang-
ing landscape of PP implantation. 
Since the publication of these 2 
initial studies, there have been 
several significant improvements 
in device manufacturing and sur-
gical technique: the introduction 

of antibiotic-impregnated devices, 
hydrophilic coatings reducing 
bacterial adherence, and the “no-
touch” surgical technique, to name 
a few. Mechanistically, these new 
innovations have altered infection 
risk profiles for the average pa-
tient undergoing PP implantation. 
Even further, however, concerns 
of immune dysfunction, a suitable 
environment for bacterial growth, 
and a decrease in antibacterial 
activity in patients with DM have 
been made moot by decreased 
inoculation via the “no-touch” 
surgical technique and via antibiot-
ic-impregnated devices. A review 
by Christodoulidou and Pearce in 
2016 found infection rates among 
diabetic men to be as low as 0.46% 
when these techniques and devices 
were employed.4 

Within this new era of PP im-
plantation, several groups have in-
vestigated HbA1c’s role. First was a 
study by Habous et al in 2017, find-
ing patients with a HbA1c >8.5% 
to be approximately 4 times more 
likely to have an infected prosthe-
sis.5 Important to consider with this 
conclusion, however, was a high in-
fection rate (8.9% overall), the inclu-
sion of low volume surgeons, a high 
percentage of semi-rigid devices, 
and the inclusion of nondiabetic pa-
tients. In such a cohort, it is unclear 
whether the correlation between 
HbA1c and infection rates was due 
to DM and its related comorbid-
ities, rather than whether HbA1c 
itself was a true measure of diabetic 
control and its impact of infection. 
Similar considerations persisted in a 
retrospective review by Madbouly 
and colleagues in 2017.6 

In 2018, Canguven and col-
leagues published the first study 
restricted to only diabetic patients.7 
With a low infection rate of 0.67% 
in this “high risk” group of patients, 
the authors found no significant dif-
ferences in average HbA1c levels 
of those with and without infection. 
These findings were then replicat-
ed by Osman et al in 2020, with 
875 diabetic patients undergoing 
PP implantation at 18 institutions.8 
With an infection rate of 3.8%, there 
were again no significant differenc-
es in HbA1c levels in those with 
and without infection. Rather, pa-
tients with a history of DM-related 
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complications were found to be 
at nearly 2 times increased risk of 
infection and 2.4 times more likely 
to require device explantation. As 
opposed to use of HbA1c as the 
predictor of infection, this high-
er risk metric discriminated well 
among patients who did versus did 
not have an infection.8 

Overall, current medical advances 
and surgical innovations have likely 
driven a drop in PP infection rates. 
However, this does not negate the 
role of patient-related factors in pre-
venting PP infection. Of the afore-
mentioned studies, several have 
pointed to other higher risk metrics 
predicting infection rate: a history 
of DM-related complications, an 
immunocompromised status or 
previous antibiotic resistance, for 
instance, discriminates well between 
those who may or may not have a 
successful outcome. Rather than 
utilizing HbA1c or preoperative 
blood glucose levels, these more 
generalized metrics may be more 
apt considerations for future trials. ◆
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In search of new strategies to pre-
vent, cure and alleviate human 

kidney stone pathogenesis, recent 
cross-disciplinary studies have 
shown that calcium stones form as a 
result of repeating natural events of 
in vivo crystallization, dissolution, 
recrystallization, fracturing, faulting 
and microbiome interactions.1–4 
Importantly, these dynamic pro-
cesses are governed by the same 
mechanisms of biological influence 
on mineral growth (biomineraliza-
tion) and repeated post-formational 
physical, chemical and biological 

Calcium Kidney Stones Naturally 
Undergo 50% by Volume In Vivo 
Dissolution and Recrystallization 
via Universal Biomineralization

alteration (diagenetic phase tran-
sitions) that have taken place in 
natural Earth environments for bil-
lions of years (universal biominer-
alization).1 Several studies over the 
past 80 years have observed kidney 
stone dissolution and recrystalliza-
tion using brightfield and polari-
zation microscopy (petrography), 
x-ray diffractometry, x-radiography 
and scanning electron microsco-
py.5–10 Jensen showed that “calci-
um oxalate in urinary calculi is 
primarily deposited as dihydrate 
and is subsequently transformed to 
monohydrate by partial loss of wa-
ter.”5 Subsequent studies referred to 
this process as crystal conversion, 
recrystallization, transition, modifi-
cation or pseudomorphism. Much 
later, in vitro stone exposure to 
solvents resulted in “postulation of 
a dehydration process of primary 

Weddellite (calcium oxalate dihy-
drate, COD) crystals via dissolution 
and recrystallization to Whewellite 
(calcium oxalate monohydrate, 
COM).”9 However, during this 
time period the advanced multi-
modal fluorescence microscopy 
techniques available today were 
either yet to be invented or simply 
not envisioned to be applicable 
to kidney stone research. In addi-
tion, these earlier studies lacked 
the essential unifying concept that 
sequential diagenetic phase transi-
tions are directly linked to thermo-
dynamic potential of the physical, 
chemical and biological human 
host-urine-mineral-microbiome 
system as a whole.1 In any case, it 
is clear that these previous studies 
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Figure 1. Structure and composition of human kidney stone fragment composed of hydroxyapatite 
(HAP), COD, and COM. Reflected light (A) and 3-dimensional volume rendered x-ray microCT image (B) 
of stone fragment in A; scale bars for A and B are 1 mm. Virtual microCT cross-section (C) taken along 
white line in B; scale bar is 600 mm. Circular polarization (360°) image (D). Paired SRAF (140 nm-resolu-
tion) image (E). Line of section from which petrographic thin section was prepared is shown in B. Scale 
bars for D and E are 500 mm. Original COD crystals were dissolved, leaving crystal molds (red SRAF 
epoxy) that are partially filled with fractured and faulted COM crystals. These are encrusted by nano-lay-
ered COM that in turn is truncated and encrusted by another nano-layered COM cortex. Modified and 
used by permission.1

Figure 2. Naturally repeated events of in vivo dissolution, recrystallization, fracturing and faulting within 
human kidney stone fragment shown in fig. 1. Areas from which each SRAF (140 nm-resolution) image 
is enlarged are shown in fig. 1, E. Epoxy within pore space exhibits red autofluorescence. A through C, 
fractured and faulted COM (dark blue to green and brown SRAF) that grew in COD dissolved crystal 
molds (red SRAF) and were later encrusted with nano-layered COM (green, brown, blue and yellow 
SRAF). Scale bar for A is 100 mm; B and C is 10 mm. D, enlargement of area shown in fig. 1, E, which 
has been rotated 90° clockwise. Scale bar for D is 100 mm. Entire paragenetic sequence is exhibited, 
with crystal molds of original COD crystals partially filled with fractured and faulted COM and overlaid 
by nano-layered COM, which in turn was truncated and encrusted by another nano-layered COM cortex. 
Modified and used by permission.1

t  Continued on page 17
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were not employed to recognize, 
evaluate, quantify or effectively uti-
lize 1) the 3-dimensional extent and 
distribution of in vivo dissolution 
and recrystallization throughout 
the entire volume of a given stone; 
2) the possibility that multiple re-
peated events of partial dissolution 
and recrystallization have occurred 
throughout a stone’s formational 
history; and 3) the inherent poten-
tial that naturally occurring in vivo 
dissolution and recrystallization 
could be strategically exploited to 
guide the testing and development 
of new clinical stone therapies.

The full extent of naturally re-
peating dissolution and recrystalli-
zation during natural in vivo stone 
formation was not discovered and 
tracked until recently. This was 
only made possible when basic 
conceptual and technological ap-
proaches from geology, biology 
and medicine (GeoBioMed2) were 
merged with quantum advances in 

superresolution autofluorescence 
microscopy (SRAF; 140 nm-reso-
lution) and x-ray microcomputed 
tomography (microCT, ~3 mm-res-
olution).1 Especially important in 
this regard is the SRAF excitation 
of organic matter (eg human and 
microbiome biomolecules, cell 
debris and extracellular polymeric 
substances) entombed within stone 
crystals, which records alternating 
sequences of organic matter-rich 
and mineral-rich nanolayers  
(figs. 1–3). This crystalline stratigra-
phy, seen in all mineralogical forms 
of calcium stones (fig. 4), creates a 
spatial and temporal history of cal-
culus growth called a paragenetic 
sequence.1 This contextual and 
historical framework has enabled 
identification and chronological 
reconstruction of repeated events 
of crystallization, dissolution, 
recrystallization, fracturing, fault-
ing and microbiome entombment 
during stone formation.1–4 This 
work has also documented that 
stone recrystallization, in its own 
right, is a complex process. One 
mode of recrystallization occurs as 

nm, mm, mm and at times cm-scale 
bulk fabric destructive dissolution 
to form irregular voids and crystal 
molds that are later infilled with 
mineral precipitation. A second 
mode involves Ångstrom-scale 
events of recrystallization that pre-
serve, within the replacement crys-
tals, the original intricate nm-scale 
growth fabrics of the crystals being 
replaced (mimetic replacement).

GeoBioMed has yielded unex-
pected new insights and hypothe-
ses into the process of urolithiasis 
as recorded by the mineralogy, 
crystalline structure, stratigraphy 
and diagenetic alteration of calci-
um stones and their fragments.1–4 

This has led to development of a 
new classification scheme within 
the context of a stone’s paragenetic 
sequence. Importantly, quantifi-
cation of SRAF and microCT im-
ages reveals that on average more 
than 50% of the total volume of 
calcium stones have undergone re-
peated naturally occurring in vivo 
dissolution and recrystallization  
(figs. 1–4).1 It is especially striking to 
contrast the large scale bulk stone 
impact of natural dissolution and 
recrystallization (figs. 1–4) with 
the minute nm to μm-scale extent 
of dissolution observed on single 

Figure 4. X-ray microCT (~3–4 mm-resolution) images of human kidney stones illustrating extensive 
repeated in vivo events of dissolution and recrystallization. A and B, stone composed of original apatite 
and COD, which are partially dissolved and replaced by COM. C and D, stone composed of original COD, 
which is partially dissolved and replaced by COM. E and F, stone composed of predominantly original 
COD, which is partially dissolved and replaced by COM. G and H, stone composed of original calcium 
carbonate (CaCO3) and COD and partially replaced by COM. Virtual cross-sections shown in B, D, F and H 
were taken from corresponding line of section of whole stone fragment rendered in 3 dimensions shown 
in A, C, E and G. Jet black inside each image is background and dissolution/recrystallization pore space 
left with crystal molds after dissolution, while individual mineral phases are represented by variable 
shades of gray indicative of differences in density. Scale bars for A, B, C, D, E, G and H are 1 mm. Scale 
bar for F is 400 mm. 

Figure 3. Structure and composition of a human kidney stone fragment composed of amorphous 
calcium phosphate (ACP), HAP and COD. A, SRAF (140 nm-resolution) image of concentrically layered 
ACP-HAP stone fragment. Scale bar for A is 750 mm. B and C, initial stages of formation of planar con-
centrically layered COD crystals are diagenetic phase transitions from amorphous light yellow to white 
SRAF ACP material to HAP spherules that coalesce to form euhedral COD crystals with well-developed 
sector zones. Scale bar for B is 50 mm; C is 20 mm. Images are displayed with best-fit intensity profiles 
and/or after gamma correction of 0.45. Modified and used by permission.1

t  Continued on page 18
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COD crystal faces that have been 
induced with supplements such 
as citrate and hydroxycitrate.11 
GeoBioMed has also identified that 
tens to hundreds nm-diameter cal-
cium phosphate and hydroxyapa-
tite spherules coalesce and undergo 
diagenetic phase transitions to form 
concentrically well-formed planar 
(euhedral) and sector zoned COD 
crystals under disequilibrium con-
ditions (fig. 3).1 Furthermore, meas-
urements of nanolayered COD and 
COM intracrystalline stratigraphy 
indicate that stone growth rates 
are lower than those observed in 
other natural and engineered en-
vironments of biomineralization. 
These analyses have also shown 
that layering frequencies in kidney 
stones are orders of magnitude 
higher than in these other environ-
ments. Therefore, far from being 
inert crystalline aggregates, calcium 
stones are dynamic bioreactors that 

experience a variety of growth rates 
and layering frequencies through-
out their formational history, which 
will provide clues in future studies 
about the processes that form them.1

GeoBioMed has identified mul-
tiple basic processes and mecha-
nisms regarding stone growth that 
can now be used to direct and 
inform the next generations of 
stone diagnostics and treatments. 
In specific, GeoBioMed findings 
lay the groundwork for in vitro and 
in vivo experimentation to iden-
tify previously unexplored targets 
for clinical urolithiasis therapies, 
as well as to study other forms of 
biomineralization within the hu-
man body.1 Future testing will in-
clude in vitro experiments of stone 
growth within microfluidic testbeds 
(GeoBioCell).1 This will permit nm, 
μm, mm and cm-scale manipula-
tion of gradients and fluctuations 
in urine solution chemistry, pH, 
flow hydraulics and human and 
microbiome biomolecules, as well 
as manipulation of microbiome 
phylogenetic, morphological 

and metabolic diversity. Some 
examples of the immense range 
of future experimentation targets 
include disruption of diagenetic 
phase transitions, dissolving stone 
fragments in vivo, establishment 
of rapid clinical stone diagnostics, 
reduction of recurrence rate from 
stone fragments of variable sizes, 
testing of biomolecular inhibitors 
and promoters, harnessing the 
potential for strategic nano-scale 
water storage and release, and 
even diagnosis and control of stone 
growth in astronauts during space 
travel. A documentary highlighting 
the development and application 
of GeoBioMed approaches to 
urolithiasis is presented as a Mayo 
Clinic Heritage Film entitled “A 
World in a Grain of Sand: New 
Developments in Kidney Stones” 
(https://history.mayoclinic.org/
books-films/ heritage-films.php). ◆
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Kidney stones can lead to signif-
icant morbidity and are known to 
impair health-related quality of life 
(HRQOL), similar to other chronic 
diseases such as diabetes and chron-
ic renal failure.1,2 As health care has 
shifted to more patient-centric care, 

patient-reported outcomes such 
as HRQOL are increasingly im-
portant measurements. Awareness 
of the impact of treatment deci-
sions and surgical outcomes on 
patients with kidney stones can 
help improve patient counseling 
and assist with setting appropriate 
expectations.3

Traditionally, surgical outcomes 
after kidney stone surgery have 
been focused on “stone-free” 
status as a way to define success. 
However, absolute stone-free status 
is difficult to achieve despite our 
best efforts, especially when using 
computerized tomogram (CT) 
scans for postoperative imaging.4 
Furthermore, definitions of “stone-
free” vary in the literature with 

Is Stone-Free Status after 
Surgical Intervention for Kidney 
Stones Associated with Better 
Health-Related Quality of Life? A 
Multicenter Study from the North 
American Stone Quality of Life 
Consortium

differing opinions about the resid-
ual fragment size that should be 
deemed as “clinically insignificant.” 
With no clear consensus among 
urologists, determining when to 
treat asymptomatic residual frag-
ments can be challenging. 

In this study, we used the 
Wisconsin Stone Quality of Life 
(WISQOL) questionnaire to com-
pare the HRQOL of patients with 
residual fragments to patients who 
were rendered stone-free after sur-
gical intervention for kidney stones. 
This is a subanalysis of cross-sec-
tional data from centers within the 
North American Stone Quality 
of Life Consortium (Penn State 
HMC, University of Wisconsin-
Madison, Dartmouth College and 
University of British Columbia). 
The WISQOL, a 28-item question-
naire, was self-administered to each 
participant. We retrospectively 
collected surgical data, including 
presence of residual fragments on 
postoperative imaging; the stone-
free group was defined as no resid-
ual fragments (0 mm). We calculat-
ed total WISQOL score (28–140) 
and standardized domain scores 
(0–100), including social function-
ing (D1), emotional functioning 
(D2), stone-related impact (D3) and 
vitality (D4). Scores were compared 

between patients with residual frag-
ments to those who were stone-free 
after surgical intervention.

There was a total of 313 patients 
(55.4% female) with an aver-
age±SD age of 54.5±13.45 years. 
Of the patients 60.4% were classi-
fied as absolutely stone-free, and 
39.6% had residual stone fragments 
on postoperative imaging. We de-
termined that residual fragments 
after surgical intervention (124 
patients, mean±SD 110.5±27.8) are 
not associated with worse HRQOL 
as compared to stone-free cases af-
ter surgery (189 patients, mean±SD 
115.4±23.6; p=0.12). Interestingly, 
unlike patients with residual stones 
and no secondary procedures, pa-
tients who underwent secondary 
stone surgery (28) had significant-
ly lower total WISQOL scores 
(mean±SD 88.4±30.1 vs 116.6±25.0, 
p <0.0001), as well as lower domain 
scores (D1: 63.5 vs 84.8, p=0.001; 
D2: 45.7 vs 78.9, p <0.0001; D3: 
52.0 vs 75.5, p <0.0001; D4: 43.1 vs 
71.2, p <0.0001). In the majority of 
cases (94.7%), the secondary proce-
dure was unplanned. Information 
for why secondary procedures were 
performed was limited due to the 
retrospective nature of this study. 
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However, among those for whom 
details were available, 73.3% of sec-
ondary procedures were in asymp-
tomatic patients. From these results, 
we concluded that repeat surgery 
solely to render the patient stone-
free on imaging may actually be 
detrimental to patients’ HRQOL. 
Surveillance of nonobstructing re-
sidual stone fragments may thus be 
an acceptable management strategy 
in certain cases when the patient 

is not rendered stone-free after the 
initial surgery. 

Since residual fragments can 
cause significant morbidity or be 
a nidus for future stone growth, 
stone-free status following surgical 
intervention should always remain 
the ultimate goal. However, when 
stone-free status is not achieved, 
we know residual fragments can 
remain asymptomatic and stable 
with appropriate preventive strate-
gies. This symptom heterogeneity 
underscores the need for inclusion 
of patient-reported outcomes, 
such as HRQOL, to help clini-
cians counsel patients and better 
guide treatment decisions. Shared 

decision making is ultimately the 
key to making appropriate treat-
ment decisions and emphasizes an 
individualized approach to kidney 
stone management.

We advocate a paradigm shift in 
the definition of successful surgical 
intervention from “stone-free” sta-
tus alone to a definition that includes 
optimization of patients’ HRQOL. 
We acknowledge the limitations of 
our retrospective cross-sectional 
study, and future well designed pro-
spective studies with less variability 
will be necessary to confirm our 
conclusions. However, our study 
adds to the growing literature that 
patient-reported outcomes such as 

HRQOL should also be taken into 
consideration. ◆
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Is Stone-Free Status after 
Surgery for Kidney Stones 
Associated with Better HRQOL?
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Background and Surgical Outcomes 
for Robotic Prostatectomy

In the United States, nearly all rad-
ical prostatectomies are performed 
via the robotic approach using the 
da Vinci® surgical system. Despite 
the widespread use and undeniable 
benefits of robotic prostatectomy, 
there remains significant variation 
in patient-reported outcomes (PRO) 
of urinary continence and erectile 
function.1 In a recent study of over 
4,500 patients from the Michigan 
Urological Surgery Improvement 
Collaborative (MUSIC), when eval-
uating patients with good baseline 

function, the rate at which individu-
al surgeons’ patients reported good 
urinary function 3 months after 
surgery varied from 0% to 54.5% 
(fig. 1).2 Patients receiving surgery 
from top-performing surgeons were 
more likely to report good 3-month 
function. This finding persisted 
after accounting for patient risk 
factors, supporting the role of surgi-
cal technique in achieving superior 
functional outcomes.

Video Review and Quality 
Improvement

The dissemination of robotic 

Leveraging Video Review  
to Improve Technique in  
Urological Surgery

surgery, which is easily amenable 
to video recording, has simplified 
the process of capturing and as-
sessing technical performance.3 
From a quality improvement per-
spective, video review is a practical 
method for assessing skill because 
it enables surgeons to review 
their performance, and reviewers 
to evaluate and learn from their 
peer’s performance at a convenient 
time. In MUSIC, we previously 

demonstrated the large-scale feasi-
bility of assessing the technical skill 
of robotic surgeons and found that 
online crowdsourced reviewers 
agreed with expert surgeons on the 
rank order of surgeons with the low-
est technical skill scores.4 A number 
of surgical approaches and techni-
cal modifications have been de-
fined through video review, though 
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Figure 2. MUSIC video review skills webinar in October 2020 with MUSIC urologists. Dr. Peabody (left), 
Dr. Sarle (top right) and Dr. Hafron (middle right) discuss surgical technique with invited expert Dr. Abaza 
(bottom right). 

Figure 1. Surgeon-level variation in 3-month urinary continence after radical prostatectomy. Top-
performing surgeons defined as surgeons with percentage of patients with good 3-month urinary 
function above 75th percentile for all surgeons.
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the extent to which such variations 
in technique influence surgical 
outcomes is unclear.5 Ultimately, 
video review may facilitate stand-
ardization of the surgical approach 
and provide a mechanism by which 
the individual surgeon can improve 
outcomes with directed technical 
feedback. 

MUSIC has employed a mul-
ti-faceted approach to facilitate 
improvement in key outcome 
measures for radical prostatectomy, 
including a target goal of 3-month 
urinary continence (0–1 pad/
day) set at 75%. To achieve this 
quality measure, comprehensive 
patient-reported outcomes surgeon 
report cards are shared tri-annually 
in conjunction with didactic video 
review skills sessions. These ses-
sions have included individualized 
video review with feedback, along 
with diverse panels of surgeons 
reviewing their own videos and 
describing important aspects of 
technique that are associated with 
improving functional outcomes 
and cancer control. Because of the 
COVID-19 pandemic, these have 
shifted to a webinar format (fig. 2). 
The advantage of the video format is 
that it still allows for sharing of tech-
nique and outcomes in a virtual for-
mat. Multiple surgeons from large 
and small group practices within 
MUSIC have stated these sessions 
have helped them become better 
surgeons with an improvement 
in their outcome data. Evaluating 
the data in MUSIC to determine 
whether video review improves 
population-level outcomes is the 
focus of our current efforts.   

MUSIC Robotic Surgery Video 
Library

The MUSIC Robotic Prostatectomy 
Video Library (www.musicurolo-
gyvideo.com), established in 2019, is 
an open-access forum for surgeons 
and trainees to review variations in 
surgical approach and technique. 
Including more than 60 de-iden-
tified surgeries from 31 MUSIC 
urologists, the platform is catego-
rized by surgical performance—
both technical skill and outcomes—
using the MUSIC registry (fig. 3). 
Users have the ability to search 

videos according to surgeon-level 
urinary continence, biochemical 
recurrence, margin rate, perioper-
ative morbidity, and surgeon-level 
readmission rate.6 The purpose 
of this platform is to provide the 
wider urological community access 
to MUSIC’s repository of videos 
and serve as an interactive forum 
for discussing surgical technique. 
Videos can be viewed according 
to technical steps of the procedure. 
To make the platform more user 
friendly, MUSIC has now begun 
to incorporate technical notes by 
the respective surgeon on set-up, 

approach, and tips/tricks.  

Future Directions

Recent research shows that trainees 
at top-tier teaching hospitals in the 
U.S. rely on a progressive set of vid-
eo review and annotation practices 
in order to learn surgery.7 In the 
past year we have collaborated to 
produce—and will soon begin test-
ing—a prototype system to facilitate 
such learning that draws upon best-
in-class human-computer interac-
tion research on crowdsourced re-
view and annotation of video data.8 

Figure 4 illustrates key features of an 
alpha version of this system: review 
of surgical video via speed controls 
and a phase-segmented progress 
bar, semi-structured annotation of 
these videos (one per colored icon 
on the progress bar), and evaluation 
and discussion of these annotations. 
A system like this may allow users 
at all levels of seniority to improve 
their knowledge and technical skill, 
and we are excited about this work. 

In summary, with increasing ev-
idence that technical skill is corre-
lated with patient outcomes, video 
review is a quality improvement 
intervention that can help surgeons 
improve their technique and pro-
mote a collaborative learning cul-
ture. As we continue to consume 
information digitally and interact 
with each other virtually, the role 
of online augmented tools to ena-
ble and accelerate learning will be 
further refined and will become an 
important tool to improve the qual-
ity of care for patients undergoing 
robotic surgery. 

Please join us for our next skills 
workshop webinar in June 2021! ◆
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Figure 3. User Interface of open access MUSIC Robotic Prostatectomy Video Library. 

Figure 4. User interface for prototype crowdsourced surgical video annotation system.

Leveraging Video Review to 
Improve Technique
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Nephroureterectomy (NU) with 
bladder cuff excision is the gold 
standard treatment option for high 
grade and/or large volume upper 
tract urothelial cancer (UTUC). 
NU can be accomplished with 
an open approach as well as pure 
laparoscopy, hand-assisted laparos-
copy, hybrid robotic-laparoscopy, 
robot-assisted laparoscopy and 
even extraperitoneal laparoscopy. 

Many surgical concepts remain 
from a traditional open approach; 
however, new technologies and op-
erative techniques have emerged. 
Recent systematic reviews con-
cluded that robot-assisted radical 
NU has superior outcomes com-
pared to open and laparoscopic 
approaches with respect to blood 
loss and length of stay without any 
significant differences in oncologic 
control (although long-term data 
are still lacking).1, 2

In this article we focus specifi-
cally on technical “tips and tricks” 
for robot-assisted laparoscopic NU 
as this approach has gained more 
traction in recent years. We will 
discuss recommendations using 
the da Vinci Xi® robotic platform 
and organize our discussion into 2 
parts: patient positioning and port 
placement, and management of 
the distal ureter, bladder cuff and 
lymphadenectomy.

Patient Positioning and Port 
Placement

As with any robotic surgery, patient 
positioning and port placement are 
crucial to an efficient operation. 
Several institutions have reported 
their experience with single dock-
ing for robotic NU.3,4 The authors 
find that over 75% of the time, a 
single docking position at approx-
imately 90 degrees to the operating 

table is sufficient to complete the 
entire operation. However, in pa-
tients with a deep pelvis or difficult 
body habitus, dedicating 5 to 10 
minutes for distinct positioning and 
robotic docking for the “pelvic” 
(3–4 cm proximal to the ureteral 
crossing over the iliac vessels to the 
bladder cuff) and “retroperitoneal” 

Robot-Assisted Laparoscopic 
Nephroureterectomy: Technical 
Tips and Tricks
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(kidney to 3–4 cm proximal to the 
ureteral crossing over the iliac ves-
sels) portions of the case may facili-
tate efficient operative progression. 
Decisions on single versus double 
docking and the sequence of pelvic 
versus retroperitoneal dissection 
are governed by surgeon prefer-
ence and patient characteristics. 
For illustrative purposes, we will 
consider a right robotic NU for this 
discussion. 

For initial positioning (both sin-
gle and double docking) we mark 
the patient’s midline for proper ori-
entation, then place the patient in a 
modified flank position (roughly 30 
degrees for a nonobese patient, but 
closer to 90 degrees with increasing 
obesity). The 8 mm robotic tro-
cars should be placed in a roughly 
straight line with the most cephal-
ad (right working arm) at a point 
just below the costal margin in a 
paramedian location and the most 
caudal (4th arm) close to the mid-
line. This would resemble a stand-
ard robot-assisted laparoscopic 

nephrectomy with slight angulation 
toward the pelvis. Full port place-
ment is shown in figure 1. It is es-
sential to perform a tilt test in all 
predicted intraoperative positions 
to ensure patient safety throughout 
the case.

The majority of the time, the 
use of a moderate Trendelenburg 
position with modified flank posi-
tion is adequate for bowel retrac-
tion for the entire operation when 
utilizing the single docking tech-
nique. However, in patients with 
abundant intraperitoneal/mes-
enteric fat, with bowels impeding 
adequate visualization, or based 
on surgeon preference, a double 
docking technique may be used. 
For the pelvic portion, the patient 
would be “airplaned” to the right 
to achieve a more neutral axial 
position. The patient would then 
be put in a steeper Trendelenburg 
position (roughly 26–28 degrees), 
as if performing a robotic prosta-
tectomy, to maximize exposure of 
pelvic anatomy (fig. 2). 

When utilizing double docking 
for the retroperitoneal portion, the 
patient should be “airplaned” to the 
left until the abdominal wall near-
ly reaches a perpendicular angle 
with the floor to optimize medial 
displacement of the colon and to 
facilitate kocherization of the du-
odenum (fig. 3). This positioning 
is nearly identical to performing a 
robotic radical nephrectomy. 

Management of Distal Ureter and 
Bladder Cuff

The robotic platform optimizes 
distal ureteral and bladder cuff dis-
section, given the small geometric 
space in the pelvis. First, we recom-
mend early clipping of the ureter 
distal to the tumor, if possible, to 
prevent anterograde seeding of tu-
mor cells from proximal upper tract 
dissection. A vessel loop around 
the ureter minimizes trauma during 
ureteral dissection. Once the distal 
ureter is adequately dissected, we 
distend the bladder with intraves-
ical instillation of roughly 200 to  
300 cc normal saline.

The bladder cuff should be 
opened with cold scissors from the 
10 o’clock to 2 o’clock position. We 
use a 3-zero V-lock suture on a GS-
21 needle as a full-thickness holding 
stitch incorporating both the detru-
sor and mucosal layers (later used 
for cystorrhaphy). We then tack 

Figure 1. Modified right flank position for renal portion with port placement. Estimated location of 
right kidney and 11th/12th ribs are marked. Port placement from left to right: “4” is fourth robotic arm 
(da Vinci ProGrasp™), “L” is left working arm (bipolar forceps), “C” is robotic camera, “R (with circle)” 
is right working arm (scissors or needle driver), “A” is 12 mm assistant port (can utilize AirSeal® if 
available), “L (with circle)” is liver retractor (for right side only).

Figure 2. Patient positioning and port placement for “pelvic” portion of right robotic NU for double 
docking technique.

Carolinas Medical Center/Levine Cancer Institute at Atrium Health

t  Continued on page 22
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this holding suture to the anterior 
abdominal wall with appropriate 
tension. Excision of the bladder cuff 
is completed using a gentle spread 
with the 4th arm to expose the blad-
der cuff and utilization of the left 
working arm to dynamically toggle 
the distal ureter and/or apex hold-
ing stitch to gain favorable traction/
countertraction for cuff excision 
(fig. 4).

After single layer bladder cuff 
closure and testing for watertight 
integrity, instillation of an ap-
proved chemotherapeutic agent 
such as mitomycin C or gemcit-
abine should be performed. Use of 
gemcitabine is preferred at our in-
stitution, given the significant cost 
advantages ($36.90 per instillation 
for gemcitabine versus $1,068 for 
mitomycin C).5 We use gemcit-
abine (2 gm/100 cc saline) with a 
dwell time of 60 minutes. 

Gemcitabine solution is in-
stilled under gravity through an 
18Fr 3-way Foley catheter with a 
Toomey syringe, the Foley clamped 
just proximal to port trifurcation, 
1 L normal saline is attached to 
the inflow port (clamped), and the 
drainage bag is attached to the 
outflow port to maintain a closed 
loop system. After 60 minutes of 
dwell time, the Kelly retractor is re-
moved, the gemcitabine is passively 
drained, 1 L normal saline rinses 

the bladder and the Foley catheter 
is subsequently removed. This can 
be easily performed in the operat-
ing room or by the nursing staff in 
the recovery area.

Lymphadenectomy should be 
performed as clinically indicated 
for high grade disease and should 
be template-based according to 
tumor laterality and location (renal 
pelvis versus upper two-thirds of 

the ureter versus lower third of the 
ureter). As retrospective data have 
suggested, the number of nodes 
removed is an independent predic-
tor of cancer-specific mortality and 
overall survival (at least 8 nodes 
should be removed to increase the 
likelihood of achieving true pN0 
status).6 Overall, we believe that a 
robotic approach to lymphadenec-
tomy offers superior visualization 

and ergonomics compared to an 
open approach or traditional lap-
aroscopy. Care must be taken to 
avoid excessively lateral port place-
ment to facilitate medial dissection 
around the great vessels. Robotic 
clip appliers can be utilized to oc-
clude lymph channels.

In summary, a robot-assisted lap-
aroscopic approach should be con-
sidered by an appropriately trained 
urological surgeon for successful 
completion of NU in a well-selected 
patient. These tips and tricks should 
optimize technical efficiency. ◆
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Figure 4. Bladder cuff management. A, 3-zero V-lock suture at 12 o’clock position for holding stitch. B, 
tacking of holding stitch to anterior abdominal wall. C, excision of bladder cuff posterior to preplaced 
holding stitch.

Robot-Assisted Laparoscopic 
Nephroureterectomy
t Continued from page 21

Figure 3. Patient positioning and port placement for “retroperitoneal” portion of right robotic NU for 
double docking technique.

We present a novel approach to the 
management of significant penile 
girth discrepancy, the “Christmas 
tree deformity,” with a modified 
plication/reduction corporoplasty 
technique. 

Case Presentation

A 43-year-old male patient present-
ed with new-onset dorsal penile 
curvature and crescendo shaped 
proximal girth discrepancy. He 
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subsequently reported a decrease 
in penile length and was bothered 
by his abnormal increase in prox-
imal penile girth.  He felt this in-
hibited him from having successful 
penetrative intercourse, secondary 
to the physical limitations and psy-
chosocial effects. He denies prior 
trauma, surgery or inciting factors. 
He was initially managed with con-
servative therapy consisting of 5 mg 
tadalafil every other day, 400 mg 
Trental (pentoxifylline) orally twice 
daily and 1,000 mg L-arginine oral-
ly daily. At the time of presentation, 
a penile Doppler was performed, 
which demonstrated mild venous 
insufficiency, micro-calcifications 
throughout the corpora and intra-
cavernosal fibrosis bilaterally in the 
mid-proximal phallus. 

He continued to follow up reg-
ularly in clinic with little improve-
ment and persistent life-limiting 
complaints of proximal penile girth 

discrepancy consistent with what 
we describe as a “Christmas tree 
deformity” because of the smooth 
crescendo increase in girth proxi-
mally.  We also encouraged him to 
seek out several opinions through-
out the country with regard to 
management, and we continued to 
follow him for the next 5 years.  At 
this time point, the dorsal curve had 
resolved, and he wanted to proceed 
with surgical reconstruction to de-
crease the proximal girth and make 
his shaft symmetrical.

Despite his morphological ab-
normality, he continued to have ad-
equate erections, orgasms and ejac-
ulation with masturbation without 
significant penile pain. He strongly 
wished to be sexually active, and 
he felt that the abnormal increase 
in girth toward the proximal base 

t  Continued on page 23
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prohibited his ability to engage in 
sexual intercourse.  His pathology 
ultimately impacted him signifi-
cantly on a psychosocial level, and 
he was previously referred to a 
mental health expert for evaluation 
and management.

Surgical Management

After risks, benefits and alter-
native treatment options were 
discussed with the patient, in-
formed consent was obtained 
for a modified horizontal penile 
plication/reduction corporo-
plasty. In the operating room, an 
artificial erection was obtained 
with an intracavernosal injec-
tion of 20 μg prostaglandin E1 
(PGE1). A circumferential inci-
sion was made over his previous 
circumcision scar and his penis 
was degloved in standard fash-
ion. After degloving proximally, 
it was easy to appreciate the 
bilateral proximal aneurysmal 
dilatation of the penis (fig. 1), 
most prominent at the proximal 

to mid phallus with a girth dis-
crepancy of more than 5 cm.

To correct the asymmetry, we 
then started placing transverse 
(horizontal) 2-dot fashion plica-
tion sutures (3-zero Ti-Cron™) in 
the proximal aspect of the penile 
shaft (fig. 2). These 2-dot plication 
sutures were placed in staggered 
fashion, tapering each plication as 
we progressed more distally (fig. 3).  

Twenty 2-dot plication sutures were 
placed on each corporal side with 
correction of the girth asymmetry, 
creating a more symmetrical shaft 
(fig. 4). The incision was closed with 
4-zero Monocryl® suture in an 
interrupted fashion. He was mon-
itored overnight and discharged 
uneventfully on postoperative day 
1, with dressing removal 48 hours 
postoperatively.

Results

Outcome was determined by as-
sessing the cosmetic morphology 
of the phallus and the patient’s self-
reported sexual function and satis-
faction. On his initial postoperative 
visit, he reported good erectile func-
tion, although had yet to proceed 

New Approach for Penile Girth 
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with any type of sexual activity. 
He had not had any recurrence of 
his aneurysmal deformity and de-
nied any penile pain. Six months 
postoperatively, the patient was 
seen without any recurrence of his 
previous girth discrepancy, denied 
erectile issues and admitted to suc-
cessful intercourse. He was pleased 
with his symmetrical morphology 
with erections.

Discussion

Penile morphology is a critical as-
sessment variable, evaluated by the 
patient, the partner and the pro-
vider. Nowadays men and women 
are more uninhibited to discuss 
their sexuality and their genitalia 
due to the increased exposure and 
openness to these topics in the me-
dia as well as the social and cultural 
advancement.1 This in turn makes 
men, regardless of sexual prefer-
ence, scrutinize themselves more 
regarding their physical attributes, 
especially their genitalia.1 

It is not uncommon to have pa-
tients come in for evaluation of their 
penis due to unsatisfaction or unre-
alistic expectations regarding penile 
size and morphology.2 As physi-
cians, especially practicing urology, 
andrology and sexual medicine, we 
must be aware of the diagnosis of 
body dysmorphic disorder. These 
patients are excessively preoc-
cupied with a perceived flaw or 
abnormality that is not noticeable 
or barely noticeable to others.3 On 

the other hand, there are a vari-
ety of organic causes and clinical 
scenarios that can affect “normal” 
morphology and possibly function, 
such as Peyronie’s disease, hypo-
spadias, trauma and obesity. The 
strategies that are commonly em-
ployed to further expose the penis 
and improved the perceived length, 
including ventral phalloplasty, sus-
pensory ligament release and repair 
of buried penis, differ completely 
from the focus of this patient and his 
needs, since his main issue is not a 
perceived problem.4-6

For this patient we employed pli-
cating sutures to employ a reduction 
corporoplasty technique. Plicating 
sutures to correct anatomical 

variations can be performed ef-
ficiently with a high success rate 
and low morbidity. The typical 
“vertical” plication performed 
for correction of curvature differs 
from the process we describe, as 
our goal was not to correct angu-
lation, but to correct tunical laxity 
and aneurysmal dilatation causing 
the significant girth discrepancy. 
Using a similar approach typically 
performed for penile plications, 
ours differed mainly with the direc-
tion in which the plicating sutures 
were placed, since our approach 
employed transverse (horizontal) 
2-dot sutures. The outcome was 
successful in terms of achieving a 
symmetrical shaft and confirmed 

patient satisfaction.

Conclusion

This is a novel technique for a rare, 
but present, phenomenon regard-
ing penile girth discrepancy. While 
limited investigation has been per-
formed, we believe this is a safe 
and technically feasible technique 
that provides excellent cosmetic 
and functional results with minimal 
risk. Strategies to alter penile mor-
phology, specifically for correction 
of aneurysmal dilation with the use 
of reduction corporoplasty,7 have 
been reported, but this arena re-
mains challenging for patients and 
providers alike. ◆
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Figure 4. Correction of width asymmetry after placement of staggered transverse (horizontal) 2-dot 
plication sutures. 
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In the evolving 
environment of 

modern health care, the values of 
data and measurement seem to be 
constantly referenced and increas-
ingly looked to as mechanisms 
to unlock secrets to improve out-
comes. The idea of measuring the 
results of medical care is not new.1 

However, with electronic data 
platforms and large-scale data ag-
gregation, the potential is perhaps 
greater than ever before. 

The volume of available health 
care data carries promise, but as 
anyone who has attempted to use 
such raw data can attest to, realizing 
this potential requires more than 
data alone. Successful use of health 
care data for improvement involves 
first processing unstructured data 
in a manner that can provide a 
succinct understanding of an issue. 
This process of turning data into in-
formation is an important step, but 

Use of Surgeon Scorecards for 
Surgical Quality Improvement 

is also only a part of the journey to 
improvement. Information needs 
an audience to have an impact. The 
ideal audience is in a place to use 
what they learn from the informa-
tion presented to make changes that 
can affect results. Scorecards are a 
mechanism to facilitate this process 
where raw data can be distilled into 
information for presentation; it can 
be disseminated to stakeholders 
who can use the information to 
form new understanding and hope-
fully use it to change performance. 

Within urology there are a grow-
ing number of examples and likely 
many more that remain unpub-
lished where scorecard mechanisms 
are used to understand performance 
and drive quality improvement. 

These principles have been used to 
improve adoption of active surveil-
lance for prostate cancer.2,3 Quality 
interventions utilizing scorecards 
have significantly reduced opioid 
prescribing following prostatecto-
my and nephrectomy.4 Our group 
has used these mechanisms to pro-
vide surgeons with insight into their 
performance during transurethral 
resection of bladder tumors, and 
we have demonstrated an increase 
in detrusor muscle sampling and 
decreased disease recurrences 
when comparing a period when a 
scorecard was available to a prior 
era when it was not.5 

Scorecard development can be a 

t  Continued on page 25



AUANEWS	 May 2021 25  

valuable mechanism for improve-
ment, but it is also a labor-intensive 
process requiring resources and a 
team with diverse skills to achieve 
maximal impact. The first step of 
the process is to formulate a ra-
tionale for the question or issue the 
scorecard plans to address (eg post-
operative outcomes, prescribing 
patterns, procedural costs). Ideally 
at the outset, stakeholders should 
be engaged to ensure sufficient 
buy-in to justify the effort. It is also 
essential to evaluate feasibility (ie is 
there sufficient access to the right 
type and quality data to answer 
the proposed question). If those 
prerequisites are met, then working 
to turn raw data into information is 
the next step. Data analytic exper-
tise and a structured method for 
measurement are important. It is 
helpful to define specific measure 
parameters (eg what patients are to 
be evaluated, what is the definition 
of an event of interest and how will 
it be identified, what is the time pe-
riod of measurement, what factors 
should exclude a patient from the 
measure etc). The National Quality 
Forum is considered the national 
leader in health care measure devel-
opment and provides extensive re-
sources related to this topic (https://
www.qualityforum.org). After de-
fining a measure, it is important to 
validate the measure’s performance 
through data audits often carried 
out by manual validation. If one 
is confident the measure is of suf-
ficient quality, then moving toward 
scorecard integration is the next 
step. In this phase, it is important to 
consider the audience for the score-
card, the limitations of the data, 
and other messaging that will come 
along with the scorecard. Given the 
observational nature of most score-
card data, it is important to consid-
er steps such as risk adjustment to 
account for factors that may drive 
warranted variation in measure 
performance. It is important to con-
sider and explain to recipients the 
limitations of measures included in 
a scorecard. As an example, sample 
size and measurement biases have 
been well described limitations of 
attempts to report surgeon level 
performance in scorecard formats.6 

Going forward, surgeon score-
cards will likely continue to play 
a role in informing and, hopefully, 

driving improvement. With the 
current trend of hospital mergers 
and health system aggregation into 
large networks, the power of these 
tools may only increase. As health 
systems grow, so too do the data 
they capture. With unified patient 
records and the ability of a large 
health system to reach a greater 
number of surgeons with a score-
card rollout, there is ever increas-
ing potential to increase the scale of 
these initiatives. 

Recognizing the power of health 
care data to drive change, the 
American Urological Association 
has invested in the AUA Quality 
(AQUA) Registry. Excitingly, as 
the organization looks to further 
realize the potential of this tool, it 
has dedicated recent focus to in-
vigorating the process of quality 
measurement. The newly formed 
Measure Evaluation Panel within the 
Quality Improvement and Patient 
Safety Committee has assembled 
a multidisciplinary team consisting 
of urological quality improvement 
leaders and nonphysician experts in 
measure development and utiliza-
tion. This team will work to develop 
a battery of quality measures specific 
to the AQUA Registry. In time, this 
will hopefully further unlock the po-
tential of data in the AQUA Registry 
to drive change. If successful, nation-
al scorecards where surgeons can 
understand their own performance 
benchmarked against peers may be-
come more routine. Once deployed, 
this may carry enormous potential to 
improve the lives of patients seeking 
urological care on a national scale. ◆
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Inflatable penile prostheses (IPPs) 
have been available as an ad-
vanced option for treatment of 
erectile dysfunction (ED) for over 
40 years. While we have made 
major advancements, infection re-
mains one of the major concerns 
with an implantable device of any 
sort. Historically, infection rates for 
IPPs have been quoted to be ~5%; 
however, with the routine utiliza-
tion of antibiotic coated prostheses 
these rates have dropped to ~1% 
to 3% as cited in some studies.1-3 
Furthermore, providers routinely 
utilize antibiotic dipping solutions 
intraoperatively to prevent post-
operative infection. The practice 
of intraoperative dipping solution 
has evolved to include a wide array 
of antibiotics, and even local anes-
thetics. The use of local anesthetic 
dipping solutions is due largely to 
the national opioid crisis, which has 
been declared an epidemic in the 
last decade.4 

The previous in vitro studies on 
the efficacy of intraoperative dip-
ping solutions have found them to 
have no inhibitory effects on the 
efficacy of concurrent antibiotic 
function. However, these studies 
have been underpowered in regard 
to the number of organisms stud-
ied, the number of antibiotics eval-
uated, the lack of multiple strains 
tested, the absence of a rigorous 
scientific method that standardizes 

the quantity of antibiotics on each 
of the discs, the methodology to 
control the confluency of the plated 
organisms, and lastly the evalua-
tion of fungal organisms.  In addi-
tion, the previous studies have not 
evaluated the elution time of these 
dipping solutions over time.5,6

Our goals for this study were 1) 
to determine whether routine usage 
of local anesthetic and antifungal 
dipping solution decreases antibiot-
ic efficacy, and 2) to determine the 
length of time that the prosthesis 
coating elutes the dipping solution 
over the course of 72 hours. We 
elected to use the Coloplast Titan® 
device with a hydrophilic coating 
(HydroVantage™), which allows 
us to control the type and con-
centration of the dipping solution. 
The table lists the antibiotics and 
antifungal utilized, along with their 
concentrations. 

Strains of 4 different species of 

Do Antifungals and Local 
Anesthetics Affect the Efficacy of 
Antibiotic Dipping Solution?

bacteria and 1 fungus were pre-
pared in a standardized confluency. 
A standardized and sterile protocol 
was used to punch out 6 mm cir-
cular discs from the reservoir of a 
Coloplast Titan device. The discs 
were submerged in a standardized 
concentration of antimicrobials 
(see table) and plated. The zone 
of inhibition (ZOI) was meas-
ured at 24, 48 and 72 hours. Five 

repetitions of each organism were 
performed, and the mean ZOI was 
calculated. Saline and dimethylsul-
foxide (DMSO) were used as con-
trol on each plate. In all, over 1,700 
discs were plated and evaluated for 
the study. 

Figure 1 shows the ZOI for each 
organism based on the antibiotics 
utilized. Larger ZOI means that 
the antibiotic is more effective in 
suppressing/inhibiting the growth 
of that organism. For Escherichia coli 
and Pseudomonas aeruginosa the ZOIs 
for trimethoprim-sulfamethoxazole 
(Bactrim®) and vancomycin with 
piperacillin-tazobactam (Zosyn®) 
were superior to rifampin with 
gentamicin. The addition of bupi-
vacaine or amphotericin B (AmB) 
did not significantly affect the effi-
cacy of any of the antibiotics in a 
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Table. Concentrations of coating solutions utilized in the study.

Solution Concentration

Bactrim (trimethoprim/ 
sulfamethoxazole)

Trimethoprim 80 mg
Sulfamethoxazole 400 mg
(80 TMP/400 SMX per 5 mL 80/16 g/mL)

Rifampin 10 mg/mL

Gentamicin 1 mg/mL

Amphotericin B 0.1 mg/ mL

Vancomycin 1 mg/mL

Zosyn (piperacillin/tazobactam) 225 mg/mL

Bupivacaine 0.5% (5 mg/mL)

Figure 1. The ZOI for each organism based on the antibiotics utilized.
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positive or negative way; however, 
it did expand the coverage signif-
icantly against Candida albicans 
when utilized with rifampin and 
gentamicin combination. Unlike 
the previous organisms, rifampin 
with gentamicin was more effective 
against Staphylococcus epidermidis 
compared to the other antibiotics. 
Of note, there were 2 strains of  
E. coli and 1 strain of Staphylococcus 
aureus that were completely resist-
ant to all antibiotic permutations. 
These strains were excluded to 
perform the analysis; however, it 
raises an important point about 
the developing antibiotic resistance 
across species and the need for cus-
tomization of antibiotics based on 
community antibiograms.

Figure 2 displays the ZOI against 
each organism over the course of 
72 hours. Overall, all antibiotics 
lost efficacy against the organisms 
over the course of 72 hours; how-
ever, rifampin demonstrated the 
greatest inhibition of S. epidermidis 
and S. aureus over a 72-hour period. 
Amphotericin B also significantly 
increased the efficacy against C. 
albicans during this time. 

Overall, there are a few conclu-
sions that we would like to highlight 
from this study. First, this study 
provides us with a robust validation 
of intraoperative utilization of local 
anesthetics. Based on the presented 
data in the in vitro model, we can 
conclude that the addition of local 

anesthetics does not negatively im-
pact the efficacy of other antibiot-
ics. If fact, it may have some weak 
antifungal and antibacterial proper-
ties. Secondly, the addition of anti-
fungal solution does not negatively 
impact the efficacy of antibiotics. 
The utilization of amphotericin B 
significantly improved the antifun-
gal coverage against C. albicans. 
Lastly, our temporal data identified 
that the efficacy of drug elution 

decreases over time, with little to 
no therapeutic elution at 72 hours. 
However, among the compounds 
tested, it appears that rifampin had 
the longest effect as compared to 
others. Bactrim appears to be the 
most efficacious antibiotic against 
the tested organisms.

It is important to discuss the 3 
strains of bacteria (2 of E. coli and 
1 of S. aureus) that were completely 
resistant to all antibiotics. While 

these organisms were excluded 
for the sake of the analysis, these 
strains may represent a growing 
cohort of common pathogens that 
may be found in health care setting 
and may infect prostheses. For this 
reason, the authors of this study 
strongly urge implanters to study 
their community antibiogram to 
determine if there are resistant vari-
ants of common pathogens that may 
require intraoperative and postop-
erative coverage. This needs to be 
considered for fungal organisms 
also, as there is growing literature 
that fungal and bacterial organisms 
may operate in symbiosis to create 
more virulent strains and resistant 
organisms. Ultimately, these find-
ings need to be validated in a clin-
ical setting; however, we hope that 
this study provides a scaffolding for 
future investigators to tailor their 
studies and clinical practice. ◆
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Figure 2. The ZOI against each organism over the course of 72 hours.

Do Antifungals and Local 
Anesthetics Affect the Efficacy 
of Antibiotic Dipping Solution?
t Continued from page 26

Nationwide Children’s Hospital

Anorectal malformations (ARMs) 
are rare congenital anomalies 
that comprise a wide spectrum 
of severity and include cloacal 

malformations. These patients are 
commonly managed by pediatric 
surgeons since they require a di-
verting colostomy early in life and 
eventually additional procedures 
to reconstruct the anal anatomy. 
However, these patients often have 
associated urological abnormalities 
and the incidence of urological 
abnormalities correlates directly 
with the severity of ARM, with clo-
acal malformations being the most 
severe type of ARM in females.1 
Patients with more severe malfor-
mations such as cloaca will have 
a higher incidence of urological 

Predictors of Urinary Continence in 
Cloaca Malformation
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diagnoses including neurogenic 
bladder, vesicoureteral reflux, hy-
dronephrosis, and renal agenesis 
among others. These findings and 
recent other studies have raised 
the awareness of the importance 
of a collaborative approach to 
these patients involving multiple 
specialties.2

As in many other congenital 
abnormalities, parents often want 
to know the long-term prognosis 
of their children. One of the very 
important parental concerns re-
garding patients with ARMs is 
the ability of the child to achieve 
both fecal and urinary continence. 
Information regarding the poten-
tial for fecal continence has been 
available and is based on the ARM 

index.3 This index is composed of 
3 main factors: measure of sacral 
ratio, presence of a spinal abnor-
mality, and type of malformation. 
The ARM index has been a valu-
able tool providing parents with 
information about the chance for 
normal fecal continence as well 
as helping physicians plan for ap-
propriate interventions in patients 
with low chances of normal fecal 
incontinence. 

To date, no such tool exists to 
help predict urinary continence in 
this population. While fecal and 
urinary continence are often inter-
connected, no study has evaluated 
if similar factors such as the ones 
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included on the ARM index could 
also be used to predict urinary con-
tinence. Thus, the goal of our study 
was to evaluate if the ARM index 
could be used to predict urinary 
continence in this group of patients. 
We queried our large prospectively 
collected database of children with 
ARM and included patients older 
than 4 years of age with adequate 
information on urinary continence 
status. This yielded a total of 434 
patients that comprise the cohort 
for the study. 

Patients were classified accord-
ing to ARM subtype using simple, 
moderate, and complex severity as 
described by the Midwest Pediatric 
Surgery Consortium. Patients were 
also divided into 3 groups based 
on the lateral sacral ratio (>7, be-
tween 4 and 7, and <4). Finally, 
the cohort was also categorized 
based on spinal cord findings in 3 
groups (normal, tethered cord, and 
myelomeningocele). Urinary con-
tinence was defined as voiding per 
urethra volitionally, dry between 
voids, and ≤1 urinary accident per 
week. Patients performing clean 
intermittent catheterization and dry 
were not considered to be continent 
as they do not void per urethra.

The study found that each var-
iable independently predicted 
urinary continence on univariate 
and multivariable analysis. Patients 
categorized in the low risk groups 
(ARM simple, sacral ratio >0.7, 
and normal spine) had the highest 
chance of achieving urinary conti-
nence. On the other hand, patients 
in the high risk groups (complex 
ARM, sacral ratio <0.4, and my-
elomeningocele) had a lower 
chance of achieving normal urinary 
continence. Urinary continence 
according to each group is shown 
in the figure.4 Given that all cloacal 
malformation patients are included 
in the complex ARM category, 
one can realize that this population 

does have a lower chance of achiev-
ing continence. Yet, considering the 
other variables, even a cloacal mal-
formation patient can have a good 
chance for continence if they have 
a sacral ratio >0.7 and a normal 
spine.  

This recent study showed that 
ARM type, lateral sacral ratio, and 
spinal cord status correlate with 
urinary continence in the ARM pa-
tient population including cloacal 
malformation. These anatomical 
factors associated with ARM are 
identifiable at birth and can now be 
used to help predict a child’s poten-
tial to achieve urinary continence. 
Understanding the relationship be-
tween these anatomical findings in 

this population allows for appropri-
ate patient and family counseling 
and helps establish appropriate 
expectations for achieving urinary 
continence. ◆
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Figure. Continence rates for each subcategory factor.

Urinary Continence in Cloaca 
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Urethral stricture disease (USD) 
is a common cause of urological 
morbidity. When patients present 
for treatment, we have several 
approaches at our disposal. All 

urologists are proficient at endo-
scopic procedures to treat USD. 
These procedures are straightfor-
ward with low surgical risk and re-
quire no subspecialization. Urethral 
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Strictures

Nizar Hakam, MD Behnam 
Nabavizadeh, MD

Benjamin N. Breyer, 
MD, MAS, FACS

Gregory M. Amend, 
MD

University of California San Francisco

dilation and urethrotomy are 
equivalent. Unfortunately, the suc-
cess rates of endoscopic manage-
ment are very poor with progres-
sive attempts failing 100% of the 
time.1 These repetitive procedures 
increase medical costs and delay 
inevitable reconstruction, often 
causing more urethral trauma that 
lengthens the stricture and increas-
es the complexity of the repair.2

On the other hand, urethroplas-
ty is the gold standard for treating 
USD. While the surgeries can be 
technically demanding and have 
an associated learning curve,3 
the success rates are superior. 
Straightforward bulbar USD can 
have success rates beyond 90%. 

t  Continued on page 29

Figure 1. Findings from population study of how USD is managed. Most patients with recurrent stricture 
disease undergo >1 endoscopic procedure. Adapted and reprinted with permission.7
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The early use of urethroplasty has 
been shown to be cost-effective 
compared to repeated and futile 
endoscopic treatments.4

As a result, proceeding either di-
rectly to urethroplasty or after first 
recurrence following endoscopic 
treatment has been endorsed by the 
American Urological Association 
(AUA) as the standard of care. The 
recently updated AUA USD guide-
line recommends that “surgeons 
should offer urethroplasty, instead 
of repeated endoscopic manage-
ment for recurrent anterior urethral 
strictures following failed dilation 
or direct visual internal urethroto-
my (DVIU).”5 These recommenda-
tions were intended to change the 
practice pattern of USD that has 
been repeated endoscopic manage-
ment as the mainstay of treatment 
for many years.6

A recent study of over 77,000 
USD patients from the AUA 
Quality registry found that only 
1.7% of patients who initially failed 
endoscopic treatment went on to 
have a urethroplasty, versus 98.3% 
of patients who underwent another 
endoscopic treatment. Almost 600 
patients underwent 5 or more en-
doscopic treatments (fig. 1).7 The 

findings of this study show good 
concordance with other literature 
that also found urethroplasty utili-
zation to be <1%.8

When examining the patterns of 
individual practices, a wide range 
of heterogeneity amongst USD 
management was found, with some 
practices exclusively offering only 
repeat endoscopic procedures (fig. 
2).7 Barriers for wide adoption of 
urethroplasty are multifactorial but 
have been found to include patient 
age, regional access to subspecialty 
care and comorbidity.9

Despite the established effi-
cacy of urethroplasty, it remains 
underutilized. This is likely 
due to a lack of experience with 

reconstructive techniques that leads 
to a pattern of repeated endoscopic 
procedures over urethroplasty. 
While treatment heterogeneity ex-
ists, there is evidence that providers 
are more readily referring patients 
for urethroplasty, preventing re-
peated endoscopy management.10 
Furthermore, there has been a dra-
matic expansion in Genitourinary 
Reconstructive Surgeon Fellowship 
trained surgeons across North 
America over the last decade. This 
expansion provides our patients 
and urologists with many more 
options to manage USD for the 
best outcomes and patient satis-
faction possible. Given that ure-
throplasty has a superior efficacy 

to endoscopic management in the 
vast majority of cases, continued 
awareness and promotion of ure-
throplasty as a management option 
for our patients remains a critical 
undermet need. ◆
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In 2015 a group 
of urologists with 
a special interest 

in neurogenic lower urinary tract 
dysfunction (NLUTD) formed 
the Neurogenic Bladder Research 
Group (NBRG, “N-bridge,” www.
nbrg.org). One of the most impor-
tant concepts that we sought to 
promote was that of “bridging” the 
gaps in NLUTD clinical care and 
the patient experience. 

With that goal in mind, our 
stated mission is to “address gaps 
in knowledge in the treatment of 

NLUTD and provide a platform 
for high-quality patient-centered 
prospective studies.” We began 
with 4 centers and during the last 
6 years have expanded to include 
a total of 10 centers across North 
America. Having now developed a 
rich network of urologists, we have 
diversified to include a physical 
medicine and rehabilitation provid-
er and expect other future multidis-
ciplinary members. Our group is 
fully committed to all aspects of our 
mission including sharing of ideas, 
collection of data, submission of 
grants and educational outreach. 

One of the main reasons that we 
formed NBRG is to address limita-
tions in the study of NLUTD to date. 
There was a lack of prospective, 

The Neurogenic Bladder  
Research Group (NBRG): Past, 
Present and Future

well-designed studies in NLUTD. 
In the literature, retrospective, 
single-center studies predominate. 
These studies often are underpow-
ered, report patient outcomes over 
large timespans, include surgical 
techniques that may not be repro-
ducible by others and focus on 
surgeon-defined outcomes. As a 
result, these investigations may be 
prone to bias and underreporting 
of adverse effects on quality of 
life. NBRG was also formed with 
the aim of establishing a frame-
work to evaluate patient-reported 

outcomes, which because of the 
heterogeneity of NLUTD patient 
populations requires sampling of a 
large diverse population. 

Using the conceptual framework 
of another urology research group 
who focused on another subspe-
cialty of urology with a paucity of 
robust research (The Trauma and 
Urologic Reconstruction Network 
of Surgeons [TURNS]), we estab-
lished the infrastructure for NBRG. 
The administrative backbone was 

Figure. The Neurogenic Bladder Research Group (NBRG).

http://www.nbrg.org
http://www.nbrg.org
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formed by data use agreements 
and a centralized database on the 
Research Electronic Data Capture 
(REDCap) platform. We also estab-
lished a process for centralized insti-
tutional review board approval for 
certain studies to expedite protocol 
changes and reduce discrepancies 
between study sites. Finally, all 
NBRG sites have adequate support 
from their participating institution. 
Data entry is time consuming, as is 
tracking patient compliance with 
followup and longitudinal data col-
lection. High volume centers have 
hired research assistants to help 
with the administrative burden 
needed for success. 

Funding for large research 
groups can take years to put into 
place. We were fortunate with a 
funded Patient-Centered Outcomes 
Research Institute (PCORI; www.
pcori.org) grant in 2016 to assess 
patient-reported quality of life re-
lated to neurogenic bladder man-
agement strategy after spinal cord 
injury (SCI).1 As we were a new 
research group without established 

protocols, we were readily able to 
adopt PCORI research methods 
with patient stakeholders guiding 
our outcome measure choices and 
engagement methods compared to 
standard study design. Embracing 
this type of study design opened 
our eyes to the patient-centered 
issues surrounding bladder man-
agement after SCI, and we enrolled 
more than 1,470 SCI participants 
from across the country.2 These 
findings are summarized in a recent 
AUANews article ( January 2021).

Our second grant support was 
attained from the Department of 
Defense as a randomized clini-
cal trial assessing the impact of 
early sacral neuromodulation 
after SCI (www.clinicaltrials.gov, 
#NCT03083366).3 This study has 
tested our ability to enroll patients 
who are willing to participate in the 
protocol procedures during such a 
delicate time transitioning to early 
life after SCI. We hope that our 
future randomized clinical trials 
are informed by the challenges 
of this study and expectations for 
neuromodulation.   

While the above 2 studies focus 
on SCI, NBRG is overall interested 
in all populations with NLUTD. 

We have submitted many grants 
in the last 6 years on spina bifida, 
multiple sclerosis, recurrent uri-
nary tract infection in NLUTD 
and catheter design. Our ongoing 
studies include several prospective 
multicenter cohort data registries, 
patient decision aid development 
and evaluation of NLUTD in large 
administrative data sets. 

To coordinate all of our pro-
jects, we have quarterly virtual 
meetings and in-person research 
meetings twice per year. One 
in-person research meeting is 
held during the meeting of the 
Society of Urodynamics, Female 
Pelvic Medicine and Urogenital 
Reconstruction (SUFU), and an-
other standalone educational meet-
ing is held at one of our participat-
ing institutions. Partly as a “visiting 
professorship” type meeting, our 
agenda includes educational con-
tent and visiting speakers for the 
regional faculty, residents, fellows, 
community urologists and multi-
disciplinary health care providers. 
We have used these meetings to 
also host patient stakeholder and 
research meetings. Smaller com-
mittees within NBRG are focused 
on research proposals, paper 

development and education. 
Finally, while we aim to shape 

the body of literature regarding 
NLUTD, we can only truly help 
improve clinical practice with edu-
cational outreach. NRBG members 
collaborate for urology-focused edu-
cational meetings regionally, nation-
ally and internationally, but perhaps 
more importantly, we present talks 
at nonurology meetings to engage 
with our multidisciplinary col-
leagues. Gynecologists, family prac-
tice providers, physical medicine 
and rehabilitation, advance practice 
providers among others care for 
patients with NLUTD, and we need 
to continue to solicit concerns from 
them and share our research find-
ings to bring about meaningful shifts 
in the caliber of care. ◆
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Within the specialty of urology, 
there has been an increasingly 

greater need to expand the delivery 
of health care services while still pre-
serving quality of care.1 Telehealth 
has emerged as a key mechanism 
to help meet this challenge. While 
the video visit is a familiar service 
among both providers and patients, 
a lesser known modality of tele-
health is the eConsult (interprofes-
sional consultation). 

An eConsult is an asynchronous 
electronic or telephone interaction, 
whereby a primary care physician 
reaches out to a consulting physi-
cian (such as a urologist) for advice 
regarding patient care.2 Without 
seeing the patient, the consulting 
physician reviews patient electronic 
medical records and provides writ-
ten recommendations for evalua-
tion and management.2 This inter-
action is now reimbursable through 
the Medicare program and many 
commercial insurance payers. 

The use of eConsults is a slight 
departure from the traditional 

Urology Practice

interaction between primary care 
providers and specialists. Most 
commonly, a primary care provid-
er who has a question regarding a 
patient with a kidney cyst found 
on imaging, for example, would 
request a formal consultation with a 
urologist. In this scenario, the urol-
ogist would perform a full evalua-
tion of the patient. However, a full 
evaluation may have been unneces-
sary as the urologist may have been 
able to provide a recommendation 
solely after reviewing the patient’s 
chart and imaging. Alternatively, 
the primary care provider may 
contact a urologist with whom he 
or she already has a collegial re-
lationship for an informal consul-
tation, such as by text message or 
email. Although a full urological 
visit is avoided in this scenario, 
there are multiple drawbacks in-
cluding a lack of reimbursement 
for urological services and a lack of 
documentation of the consultation 
from a legal perspective.

Numerous eConsult programs 
have been developed across the 
nation, including those centered on 
connecting primary care providers 
with urologists.3–5 Nevertheless, the 

extent to which an eConsult could 
be useful in the management of 
urological conditions had remained 
a mystery. In our new study, we an-
swered this question by examining 
the utilization of urological eCon-
sult programs at 4 major academic 
health centers.6 We focused our 
analysis on 3 objectives. First, we 
sought to determine if an eConsult 
did in fact eliminate the need for 
a traditional in-person urological 
evaluation. Next, we hoped to un-
derstand the set of urological con-
ditions for which eConsults were 
both most often requested and most 
often effective. Finally, our last ob-
jective was to gain an appreciation 
for the logistics and operation of 
eConsults, specifically in terms of 
the time required to respond to and 
complete an eConsult by urologists. 

After reviewing the nearly 500 
eConsults from our collective data-
bases, we discovered that approxi-
mately 2 out of every 3 eConsults 
were successful, meaning the urol-
ogist was able to provide a recom-
mendation without the need to see 
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the patient thereafter in clinic. In 
terms of the urological diagnoses 
that were covered by eConsults, 
there was a broad distribution in-
cluding renal cyst, dysuria, and pel-
vic pain. The urological diagnosis 
that was most often the subject of 
a requested eConsult was androl-
ogy/infertility. Andrology/infer-
tility eConsult requests were also 
the most likely to be successfully 
resolved with an eConsult. Other 
top diagnoses that were completed 
without escalation to in-person ser-
vices included a renal mass or cyst 
and benign prostatic hyperplasia. 
As may be expected, hematuria 
and elevated prostate specific anti-
gen/cancer were the top two diag-
noses for which eConsults were not 
sufficient and required an ensuing 
in-person urological visit. In re-
gards to the logistics of an eConsult, 
over 50% of these interactions were 
responded to in less than a day by a 
urologist and required less than 10 
minutes of time by the urologist to 
complete.

Based on our findings, eConsults 
are beneficial in the management 
of a range of low-complexity uro-
logical issues. Moreover, the poten-
tial benefits in efficiency of health 
care delivery are quite clear. When 
considering that an average in-per-
son patient consultation requires 
at least 15 or more minutes com-
pared to the less than 10 minutes 
required of eConsults, the latter 
certainly allows urologists to save 
time that may then be used to see 
additional patients or patients with 
higher complexity issues.7 From 
the patient standpoint, eConsults 
are perhaps even more convenient. 
Delays in care due to urologist 
access/availability or patient trans-
portation are bypassed and medical 
recommendations are provided 
rapidly with minimal additional 
action necessary from the patient. 

Despite the efficacy of eCon-
sults, overall utilization of eCon-
sults within urology is currently 
low. Even during the height of the 
COVID-19 pandemic, the number 
of eConsults requested at the 4 
institutions included in our study 
was comparable to pre-pandemic 
counts. One plausible explanation 

for the lack of eConsult expansion 
is the business aspect of eConsults. 
Although eConsults are reimbursed 
by insurance payers, the rate of re-
imbursement is lower than the rate 
for an in-person consultation. This 
creates a more difficult cost-benefit 
analysis for the individual urologist, 
especially one who may not have 
the immediate clinic volume to re-
place the additional capacity creat-
ed by eConsults. Another potential 
barrier is simply the combination 
of technological resources, coor-
dination, and commitment that is 
required from both primary care 
providers and urologists to switch 
to the eConsult platform. 

In our view, eConsults are a prac-
tical and effective option for urologi-
cal care. However, further adoption 
of eConsults by both primary care 
providers and urologists is necessary 
if we hope to truly improve health 
care access and efficiency. ◆
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In 2006, “Google” officially be-
came a verb in the Oxford English 

Dictionary thanks to the dominance 
of the search engine and its ability 
to find an answer to just about any-
thing. Its application has also ex-
tended to health care. The Internet 
has become a popular medical re-
source for patients, with a national 
study finding 80% of Internet users 
searched for health information.1 

Navigating treatment options 
for any disease can be difficult for 
patients, particularly during the 
time of initial diagnosis. Prostate 
cancer is no exception. Despite our 
best efforts to provide counseling 
during the initial diagnosis appoint-
ment, some patients do not fully 
understand the treatment options 
due to limited appointment time, 
forgotten questions and potential 

Urology Practice
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Figure 1. Formulas for Flesch-Kincaid Reading Ease, Flesch-Kincaid Grade Level and SMOG Index.
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embarrassment.2 As a result, pa-
tients often rely on the Internet for 
answers due to convenience and 
privacy.3  

It is difficult to regulate online 
health information due to freedom 
of speech because legal interven-
tion is reserved for information 
that is deemed obviously danger-
ous to the public.4 Consequently, 
biased and even false information 
can be published by anyone. The 
readability of websites can also be 
problematic. Patients may not have 
enough health literacy to interpret 
medical jargon. Furthermore, ap-
proximately 90 million Americans 
have literacy skills at or below high 
school reading levels, according to 
national surveys.5 Patients with ed-
ucation levels below the 9th grade 
are more likely to misunderstand 
written health materials, which can 
be a barrier to patient care.6  The 
American Medical Association 

(AMA) and National Institutes of 
Health (NIH) recommend written 
health information should not ex-
ceed a 7th grade reading level.7

We performed a study to eval-
uate the readability and quality of 
online health information about 
prostate cancer treatment. Using 3 
search engines—Google, Bing, and 
DuckDuckGo—the terms “prostate 
cancer” and “prostate cancer treat-
ment” were queried. A total of 40 
unique English-language websites 
were identified from the first 2 pag-
es of search results. Websites spon-
sored to appear on the first page 
of search results were considered 
advertisements and included. After 
excluding websites with member-
ship fees and publicly editable con-
tent, 26 websites were analyzed; 7 
were advertisements. 

Three formulas were used to 
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assess readability: Flesch-Kincaid 
Reading Ease (FKRE), Flesch-
Kincaid Grade Level (FKGL) and 
the SMOG (Simple Measure of 
Gobbledygook) Index. These for-
mulas are based on the total number 
of words, sentences and syllables in 
a text (fig. 1).8 Our analysis showed 
that online information about pros-
tate cancer treatment is on average 
written at the 10th to 11th grade 
reading level, which is well above 
the level recommended by the 
NIH/AMA (FKRE [t=–10.90, p 
<0.05], FKGL [t=8.81, p <0.05], 
SMOG [t=9.05, p <0.05]). Only 2 
websites were written at or below 
a 7th grade reading level, neither 
of which belonged to a medical 
organization. These findings raise 
concern that most of the content 
online regarding prostate cancer 
treatment is at a more advanced 
reading level than the average pa-
tient can understand. Prior research 
regarding kidney and bladder 
cancers has shown similar results.9 
When developing health care infor-
mational websites, it is important 
to simplify the language used and 
avoid excessive medical jargon. 

The DISCERN questionnaire 
was used to evaluate website qual-
ity. DISCERN was developed by 
the University of Oxford Division 
of Public Health to evaluate the 
quality of written information about 
treatment choices (fig. 2).10 On av-
erage, the nonadvertisement web-
sites were deemed “good” quality 
by the DISCERN tool. The AUA 
and American Cancer Society re-
ceived “excellent” ratings. These 
findings indicate it is possible for 
a quick Internet search to yield 
some good quality websites that 
can supplement the information 
provided to patients during clinical 
consultation.

While there was no significant 
difference between the mean 

readability of nonadvertisement and 
advertisement websites, the quality 
of advertisements was significantly 
poorer (t=4.4, p <0.05; see table). 
Most of these websites were biased 
and did not properly review alter-
natives to the advertised products. 
One advertisement was promoting 
supplements for prostate health, 
not even prostate cancer.  These 
websites can mislead patients that 
these products are actual treatments. 
Patients who are less familiar with 
the Internet, including the older 
demographic of prostate cancer pa-
tients, may not realize these websites 
are advertisements.  Since compa-
nies pay for their websites to appear 
in optimal positions at the top of 
search pages, virtually all patients 
who seek health information online 
will come across these websites. 

While we did not evaluate 

nonEnglish-language websites, we 
acknowledge that investigation of 
the availability, quality and reada-
bility of multilingual health sources 
regarding prostate cancer treat-
ment would be valuable. It would 
be ideal for a clinician to know the 
available online resources for as 
many languages and health literacy 
levels as possible. 

In conclusion, the Internet has 
dramatically altered how patients 
engage in their own health by seek-
ing out self-education. Given the 
increasing accessibility of Internet-
based medical advice to patients 
of all socioeconomic statuses and 
health literacy levels, it is impor-
tant to evaluate these resources 
to ensure that patients are being 
exposed to valid and appropriate 
information. Increased accessibility 
to information on the Internet does 

not guarantee understanding.11

Websites containing advertise-
ments should not be relied on for 
medical advice, as they can be of 
significantly poorer quality. To 
discern the difference between ad-
vertisement and nonadvertisement 
may be challenging for an older, 
less Internet-savvy population. Not 
only do urologists have a duty to 
guide their patients to accurate and 
unbiased online resources, but they 
should also go a step further and 
contribute to the production of high 
quality Internet sources regarding 
prostate cancer treatment. ◆
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Table. Comparison of mean DISCERN scores of nonadvertisement websites and 
advertisement websites.

Variable
Nonadvertisement 
(17 websites)

Advertisement
(9 websites) t Value p Value

Mean DISCERN 
(SD)

52.2 (9.5) 36.2 (8.3) 4.43 <0.05

DISCERN score of 63-75 points = “excellent,” 51-62 points = “good,” 39-50 points = “fair,” 
27-38 points = “poor,” and 16-26 points = “very poor.” 

Figure 2. DISCERN questionnaire.
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Most published medical literature 
on erectile dysfunction (ED) focus-
es on men in middle age and older. 
For such men, ED is an independ-
ent marker of cardiovascular dis-
ease and the underlying evaluation 
is directed toward defining contrib-
utory cardiometabolic risk factors. 

Initial management stresses activity 
and dietary changes to improve 
cardiovascular fitness.1

ED in younger men is often at-
tributed to a psychogenic etiology 
and management is skewed toward 
addressing the presumed mental 
health disorder. These traditional 
approaches to the diagnosis and 
treatment of younger men with ED 
remain largely underexamined. 
Treatment patterns for these men—
medication usage, whether treat-
ment is supervised by a physician 
or not, and use of over-the-counter 
supplements to treat ED—are also 
poorly understood. It is important 
to understand whether younger 
men with ED reflect a distinct 
pathophysiology, different from 
that of older men. 

We sought to examine these 
questions through a large U.S. pro-
spective cohort, the Growing Up 
Today Study, of men 18 to 31 years 
old who were sexually active dur-
ing the past year. Men were eval-
uated with the International Index 
of Erectile Function Questionnaire 
(IIEF) for the presence of moder-
ate-to-severe ED versus no ED or 
mild ED for purposes of our study. 
Men were questioned about their 

Evaluation of Erectile 
Dysfunction in a 
Cohort of Sexually 
Active Young  
Adult Men

recent usage of ED medications 
and/or supplements and how they 
obtained the product. Self-reported 
demographic and medical—includ-
ing mental health—indicators were 
also recorded. 

Of 2,660 men evaluated, the 
overall prevalence of ED in our 
cohort—14%—was similar to other 
previously published community 
cross-sectional studies. However, 
we noted 3% of respondents report-
ed moderate-to-severe ED, which is 
a higher prevalence than has been 
previously reported. Only a small 
percentage of men (2%) reported 
using ED medications or supple-
ments. Of these men 20% reported 
potential misuse of prescription 
drugs that may have included using 
a medication prescribed for some-
one else or purchasing medication 
without a prescription.2

Interestingly, age and metabolic 
risk factors (such as waist circum-
ference, diabetes, or hypertension) 
were not associated with greater 
odds of ED. Men who were not 
married or not living with a partner, 
who reported antidepressant use, 
or who reported anxiety or using 
tranquilizers had greater odds of 
moderate-to-severe ED. However, 
depression was not independently 
associated with ED after controlling 
for antidepressant medication use. 
These findings indicate that cardi-
ometabolic risk factors often associ-
ated with ED in older men may not 

reliably apply to younger patients. 
Limitations of our study include 

a lack of granular data on other 
possible causes of ED including tes-
tosterone deficiency, neurological 
disorders, testosterone supplemen-
tation/anabolic steroid use, and 
consumption of alcohol, tobacco, 
or other drugs. It is also possible 
that men with more severe ED may 
have been underrepresented in our 
study, which examined only those 
men who were sexually active with-
in the last year. Finally, the limited 
racial/ethnic and socioeconomic 
diversity of our cohort may limit 
broad applicability of our results. 

The results of our study under-
score the importance of asking 
younger patients about symptoms 
of erectile dysfunction. In particu-
lar, those men being treated for 
anxiety and depression should be 
screened for erectile dysfunction. 
While more study is needed to fur-
ther define other clinical correlates, 
these results may be helpful to 
counsel concerned young patients 
about the prevalence of ED in their 
age group. ◆
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Surgical competency requires tech-
nical skills as well as cerebral deci-
sion making skills.1 Traditionally, 
these skills have been developed 
in the operating room (OR) via 
large volumes of operative cases.2 
However, operative experience 
is currently limited by duty hour 
restrictions, conservative manage-
ment practices, increasing numbers 
of fellows, and an expanding array 
of surgical techniques to learn.3–5 
Surgical training may be augment-
ed by didactic lectures, web-based 
courses, simulation, grand rounds, 
video-based coaching (VBC), and 
other training formats. Simulation 
labs, while effective, may be limit-
ed in their implementation by cost 
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Educational Adjunct
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and accessibility.6,7 Didactic lectures, 
web-courses, and other training mo-
dalities are limited in their ability to 
facilitate interactive discussion.

Video-based coaching is a prom-
ising modality to supplement con-
temporary surgical training. Video 
as a learning medium is very famil-
iar to surgeons; a recent survey of 
residents and specialists found that 
98% of residents have used videos 
displaying surgical technique to 
prepare for surgery.8 

A recent investigation in gen-
eral surgery observed attending 
surgeons reviewing video of a pre-
viously performed operative case 
with the same residents involved in 
the case. Teaching points, defined 
as constructive commentary offered 
by attending surgeons, were com-
pared between the audio in the op-
erating room and the audio for the 
video review session. Video review 
sessions demonstrated an increased 
number of teaching points when 
compared to the instruction given 

in the operating room, indicating 
educational value on behalf of the 
residents.9 However, the time need-
ed to review an entire case via video 
offers challenges to implement giv-
en current work-hour restrictions. 

In our recently published study, 
we implemented VBC in a modi-
fied format.10 To assess the effective-
ness of short time duration VBC, 
post-graduate year 2 to 5 urology 
residents and 4 attending urological 
surgeons at an academic tertiary 
care center were recruited for 
this study. Audio and video were 
recorded for 4 distinct urological 
procedures. Residents were asked 
to select time frames representing 
approximately 10 minutes of op-
erative footage. Segments of video 
were then reviewed with both 
attendings and residents present 
at monthly urology grand rounds. 
The timing and content of the dis-
cussion varied based on the interest 

t  Continued on page 34
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of the participating residents and at-
tendings. Recordings of audio from 
both the OR and grand rounds 
were then coded by independent 
trained raters who identified and 
categorized teaching points spoken 
by attending physicians. Broad 
categories included information, 
operative technique, questioning, 
response to resident interaction, 
and unrelated commenting. A sin-
gle statement could be coded for 
multiple categories if applicable.

Teaching points were compared 
between the OR and VBC sessions. 
There were greater than 4 times 
more teaching points per hour de-
livered in VBC when compared to 
the OR (see table). Across all broad 
categories, more teaching points 
were made per hour in VBC than 
in the OR (see figure). In both VBC 
and the OR, informative comments 
and comments on operative tech-
nique were most emphasized.

VBC allows for the verbal 

exploration of the reasoning be-
hind taking a specific action in 
surgery, something that is often not 
addressed in the operating room. 
Further, VBC requires minimal 
preparation prior to a session and 
can take as little as 10 minutes to 
complete. Therefore, this modality 
enhances surgical understanding 
with little compromise to other 
aspects of training. However, it is 
important to state that VBC does 
not replace traditional OR learn-
ing; tactile skills learned in the 

simulation lab and in the OR can-
not be replicated during VBC.

In a short time window, VBC 
can increase conversation in the ar-
eas of intraoperative decision mak-
ing, situational awareness, surgical 
technique, and open-ended ques-
tions. We found that not only was 
this easily implemented in educa-
tional conferences that already take 
place, but it offered an additional 
learning experience for junior res-
idents who have less experience in 
the operating room to ask questions 
and understand self-evaluation of 
operating room performance.
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Figure. Total cumulative teaching points made per hour across all 4 cases separated by overall catego-
ries (A) and by case (B).
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Table. Summary of cases observed from September 2019 to February 2020.

Case OR VBC
Post-Graduate 
Year Level

Yrs Teaching 
Experience

Total No. 
Teaching 
Points

Length 
of Case 
(hr)

No. Teach-
ing Points 
(per hr)

Total No. 
Teaching 
Points

Length of 
Session 
(hr)

No. Teach-
ing Points 
(per hr)

Robotic partial 
cystectomy

498 6.46 77.1 34 0.19 178.9 4 6

Prostate  
photovaporization

65 0.75 86.7 156 0.42 371.4 4 35

Direct vision  
internal  
urethrotomy

23 0.57 40.4 104 0.28 371.4 4 17

Vaginal  
hysterectomy

82 0.52 157.7 84 0.2 420 5 2

Anaissie J, Popat S, Mayer WA 
et al: Innovative Approaches to 
Battling Resident Burnout in a 
Urology Residency Program. Urol 
Pract 2021; 8: 387.

In our manuscript titled “Innovative 
Approaches to Battling Resident 
Burnout in a Urology Residency 

Improvement in Program Culture Can 
Significantly Decrease Resident Burnout 
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Program,” we demonstrate that 
leadership-level interventions, 
informed by resident input, can 
significantly improve resident 
wellness.1 Burnout is a major prob-
lem for all physicians in training, 
with especially high rates among 
Urology trainees, who report rates 
greater than 60%.2,3 With the only 
data existing coming from inter-
ventions targeted at the level of the 
individual with mixed results, the 
literature is lacking in the utilization 
of more systems-based approaches 
to combat burnout.  In this study, 
we examine how a change in pro-
gram culture can significantly re-
duce resident burnout. 

O u r  Re s i d e n t  We l l n e s s 
Curriculum (RWC) is an initiative 
developed via faculty and resident 
collaboration. Program leadership 
organized a series of privileged and 
confidential discussions between 
a Graduate Medical Education 
(GME) representative and the 
residents. A report was generat-
ed from these meetings, which 
detailed items of concern and 
opportunities for improvement. 
Engagement with GME demon-
strated genuine program buy-in 
to the residents and a substantive 
commitment to meaningful pos-
itive change to GME leadership.  
The RWC was then born out of a 
review of this report at our Annual 
Program Evaluation.  As demon-
strated in figure 1, it is 5-pronged 
and includes 1) a faculty-sponsored 
Resident Wellness Fund (RWF), an-
nually replenished; 2) social groups 
comprised of 1 faculty and 2 to 3 
trainees, with semi-annual events 
outside of work; 3) a structured 
longitudinal mentorship program, 
linking each resident to 1 faculty 
mentor; 4) resident-organized so-
cial outings using the RWF; and 5) 
wellness education. We introduced 
this curriculum to our residents in 
2017 and utilized 2 validated burn-
out questionnaires, the Well-Being 
Index (WBI) and Maslach Burnout 
Index (MBI), to monitor resident 
burnout over a 2-year period. The 
MBI measures burnout across 3 
main domains—depersonalization, 
emotional exhaustion, and personal 

accomplishment—while the WBI 
consists of 1 final score. 

We analyzed 54 unique survey 
responses from 4 time points over 
3 academic years, completed in 
a de-identified fashion to ensure 
confidentiality. We observed initial 
burnout levels in our program to be 
high. MBI responses improved in 
several domains after introduction 
of the RWC (fig. 1). Mean scores 
on depersonalization and emotion-
al exhaustion domains improved 
from high to moderate levels, with 
a statistically significant decrease in 
the depersonalization domain by 
28% (p = 0.04). Levels of personal 
accomplishment were preserved in 
the moderate range. In terms of the 
WBI score, there was a decrease in 
reported burnout by 52% (p = 0.006) 
over the time period. At study end, 
residents ranked resident-organized 
social outings as the intervention 
most meaningful to them.

This study demonstrated that the 
development of a RWC can lead 
to significant reduction in resident 

burnout. While our curriculum is 
unique, the concept that changes at 
the programmatic level can reduce 
resident burnout is not. While sev-
eral program-level changes have 
been studied, it is only the durable 
programmatic changes that sig-
nificantly reduce burnout. Studies 
looking at brief interventions, such 
as wellness courses, do not lead to 
lasting decreases in burnout.4–6 On 
the other hand, a study from the 
psychiatry department at Harvard 
Medical School described the de-
velopment and institution of a well-
ness curriculum, similar in concept 
to our own, that also led to mean-
ingful reductions in burnout.7

It is difficult to determine exact-
ly which component of systematic 
change “packs the biggest punch” 
in terms of improving resident well-
ness. Faculty-funded resident social 
outings and mentoring relation-
ships have an important underlying 
principle in common: they pro-
mote a culture of resident wellness 
perhaps because the residents feel 

more confident that their program 
genuinely cares about their well-be-
ing. The learning environment may 
be impacted positively for residents 
when they work with attending 
physicians they have come to know 
outside of the operating room. 
Similarly, entrustability on the side 
of the faculty may be increased.  
Feedback may seem more valuable 
and valued when it comes from 
leadership with demonstrated in-
vestment in their improvement not 
only as a resident but as a person.  

Our residency program inte-
grates resident needs assessments 
with faculty buy-in and institutional 
support to effect changes, and we 
continue to revisit the conversation 
as the program evolves. In sum-
mary, the long-term solution to 
defeating resident burnout is not as 
simple as encouraging better sleep 
and exercise or hosting a guest lec-
ture on wellness; it develops posi-
tively when department, program, 
and institution leaders embrace 
a culture of cultivating residents’ 
wellness, supported by consistent 
actions. ◆
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Figure 1. Structure of Resident Wellness Curriculum.

Figure 2. Change in MBI scores over study duration.
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Background

Renal colic secondary to ureteral 
obstruction from a retained bal-
listic fragment is a rare sequela of 
abdominal gunshot wounds known 
as “buckshot colic.”1 Ureteral in-
juries are overwhelmingly pene-
trating and comprise 1% to 2.5% 
of urological trauma overall. The 
ureter is injured in 2% to 5% of ab-
dominal gunshot wounds.2 Several 
case reports discuss endoscopic 
management strategies for re-
tained bullet fragments, but none 
to our knowledge describe the use 
of a holmium:YAG laser to dust 
bullet fragments via a retrograde 
approach. The addition of retro-
grade endoscopy to the treatment 
armamentarium for buckshot col-
ic is important as this approach 
offers a safer alternative to percu-
taneous or open intervention on a 
potentially treacherous abdomen 
following ballistic injury.

Case Presentation

A 33-year-old otherwise healthy 
male presented to the emergency 
department after sustaining an 
accidental, self-inflicted gunshot 
wound to the abdomen while 
hunting. He was taken emergently 
to the operating room (OR) for 
an exploratory laparotomy and 
repair of multiple bowel injuries. 
On postoperative day 2, a comput-
erized tomography (CT) urogram 
was done showing a retained bul-
let fragment adjacent to the left 
ureter with associated left ureteral 
extravasation of urine. The patient 
was taken back for double-J stent 
placement, abdominal washout 
and colostomy creation. His course 
was further complicated by an en-
larging urinoma requiring retroper-
itoneal drain placement and a left 

percutaneous nephrostomy tube. 
He was discharged on hospital day 
25, voiding volitionally, but with 
a left ureteral stent, percutaneous 
nephrostomy tube and retroperito-
neal drain still in place. Both exter-
nal drains were removed in clinic 1 
month later and a subsequent CT 
urogram showed no extravasation 
of contrast from the left ureter with 
the stent still in place.

The patient then underwent 
a stent exchange and colostomy 
takedown with complex abdominal 
wall reconstruction 4 months later. 
A 2 cm left proximal ureteral stric-
ture with a bullet fragment in close 
proximity to the ureter was noted 
during this stent exchange.

Given the patient’s reconstruct-
ed abdominal wall and his desire to 
return to work as soon as possible, 
endoscopic management of this 
ureteral stricture was performed. 
He was taken to the OR for laser 
incision of the stricture 8 months 
after the initial injury. On ureter-
oscopic inspection, a urinary cal-
culus appeared to be embedded 
in the ureteral wall at the level of 
the stricture. This was dusted with 
a 200-micron holmium:YAG laser 
via flexible ureteroscopy, at which 

A Minimally Invasive Approach to 
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time the stone was found to be 
overlying the bullet fragment. The 
bullet was dusted to half its original 
size using standard laser settings 
for urinary calculi and basket ex-
traction was attempted. This was 
unsuccessful due to impaction of 
the remaining fragment and a stent 
was placed. The reduction in size of 
the bullet can be seen in the prelith-
otripsy and postlithotripsy images 
(figs. 1 and 2).

One month later, percutaneous 
antegrade ureteroscopy was per-
formed using a holmium:YAG laser 
and the remaining bullet was frag-
mented and completely removed 
(fig. 3). The stricture subsequently 
recurred, but the patient opted for 2 
additional temporizing endoscopic 
interventions before consenting to 
a successful open retroperitoneal 
ureteral reconstruction with a buc-
cal onlay graft 18 months after his 
initial presentation. 

Discussion

Delayed presentation of ureteral 
obstruction from a retained ballis-
tic fragment is a rare complication 
of abdominal gunshot wounds. The 
first case was described in 1947, 
and both military and civilian cas-
es have been reported as late as 40 
years after the penetrating injury.3 
Bullet fragments are thought to 
be lodged in the collecting system 
at either the time of the original 
injury or in a delayed fashion via 
erosion. Given the ureteral injury 
on presentation, it is likely that our 
patient falls into the former catego-
ry. Presentation of delayed ureteral 
obstruction is often consistent with 
renal colic from obstructing kid-
ney stones, including flank pain 
and hematuria. Depending on 
the time from the ballistic injury, 
retained bullet fragments may not 
be in the initial differential diagno-
sis. Noncontrasted CT combined 
with diagnostic ureteroscopy is 
the ideal modality for diagnosis as 
neither ultrasound nor plain film 

radiography sufficiently detail ure-
teral anatomy, and CT alone can 
be limited by the scatter artifact 
from retained metal.

Previous management strategies 
have included spontaneous pas-
sage, open surgical extraction and 
antegrade endoscopic removal. 
Most bullets are composed of lead 
and lead alloys and the reluctance 
to laser bullet fragments was likely 
due to the perceived risk of further 
iatrogenic ureteral trauma.4 Bedke 
et al reported that steel could be 
successfully fragmented by a hol-
mium laser at settings safe for use 
in humans, while copper could 
not.5 Given that lead is a soft metal 
compared to iron, the major com-
ponent of steel, it is not surprising 
that Ziegelmann et al first reported 
the safe use of a holmium laser to 
fragment a bullet via a percutane-
ous approach.1 

Our report of holmium laser 
dusting and then subsequent frag-
mentation of a retained bullet is 
the first to include a retrograde 
approach. While our patient still 
required both retrograde and an-
tegrade procedures, this was due 
to patient and injury-specific con-
siderations. Given the safety and 
feasibility of retrograde dusting 
of a bullet fragment that we have 
demonstrated, we believe a pure 
retrograde approach would be a 
reasonable treatment strategy in 
cases when the bullet fragments are 
wholly within the ureteral lumen. 
Furthermore, as both percutaneous 
endoscopy and open surgery carry 
greater potential morbidity and 
mortality, especially in a population 
with potentially altered anatomy 
due to the index trauma, retrograde 
endoscopy should be the preferred 
initial approach.

Niels V. Johnsen, 
MD, MPH

Naren Nimmagadda, 
MD

George E. Koch, MD

Vanderbilt University Medical Center

Figure 1. Prelithotripsy retrograde pyelogram 
showing entire bullet fragment abutting ureter.

Figure 2. Retrograde pyelogram following 
holmium laser dusting showing reduction in size 
of bullet fragment.

Figure 3. Endoscopic view of retained bullet 
fragment being lasered.
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Conclusion

Ballistic injury of the kidney or 
ureter can lead to retained bul-
let fragments in the collecting 
system via either direct pene-
tration or erosion. These bullet 
fragments can cause obstructive 

uropathy requiring intervention. 
Holmium:YAG laser energy can 
effectively dust lead bullet frag-
ments using settings standard for 
urinary calculi via a retrograde 
approach. In this population with 
altered anatomy and intraab-
dominal scarring from the index 
trauma, percutaneous antegrade 
ureteroscopy and open surgery 
can be reserved until after a trial 

of retrograde endoscopic man-
agement due to the increased 
morbidity and cost of those ap-
proaches. ◆
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Solitary crossed renal ectopia is 
a rare entity.1 Most of the crossed 
ectopic kidneys are incidental find-
ings unless malrotation affects its 
excretory ability. We present a case 
of solitary crossed renal ectopia 
with uretero-pelvic junction ob-
struction (UPJO) that was confused 
with a twisted ovarian cyst in a 
24-weeks pregnant woman leading 
to maternal morbidity and fetal 
mortality. This case highlights sev-
eral learning points regarding sur-
gical misadventure and describes 
the approach to the management 
of such complex cases that needs to 
be individualized according to the 
situation.

A 25-year-old, 24-weeks preg-
nant woman presenting with acute 
abdomen was operated for a cystic 
mass on ultrasonography that was 
suspicious of adnexal/ovarian cyst 
torsion in a peripheral hospital. The 
sonologist also commented on the 
possible absence of kidneys in their 
normal location but could not iden-
tify their location. Intraoperatively, 
a cystic mass in the pelvis was par-
tially excised, with the exact nature 

unknown. Postoperatively, the 
woman had anuria with 1.5 liters/
day of drain output that increased 
on furosemide administration. She 
was referred to us in poor condi-
tion, with fever, anuria and serum 
creatinine 3.9 mg%. Ultrasound 
of the abdomen showed bilater-
al empty renal fossae, a solitary 
pelvic kidney and free fluid in the 
peritoneum. Ultrasound-guided 
nephrostomy was placed leading 
to normalization of renal functions. 
Meanwhile, the woman had pre-
term labor delivering a dead fetus.

After 4 weeks, computerized 
tomography (CT)-urography con-
firmed a solitary ectopic-pelvic 
kidney (fig. 1, a). Simultaneous 
antegrade pyelogram and ret-
rograde ureterogram confirmed 
a 1.5 cm gap between the renal 
pelvis and proximal ureter (fig. 
1, b and c). A final diagnosis of 
left-to-right solitary crossed-re-
nal ectopia with uretero-pelvic 
disruption was reached. Open 
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Figure 1. (a) CT-urogram confirmed presence of solitary right ectopic kidney. (b) antegrade nephros-
togram through percutaneous nephrostomy that showed transversely placed right ectopic kidney at 
pelvic brim with complete block and contrast entering ureter. (c) simultaneous antegrade pyelogram and 
retrograde ureterogram, performed at time of surgery showing blind ending left ureter (black arrow) 
crossing to right side at mid sacral level and 1.5 cm gap between renal pelvis and proximal end of ureter.

Figure 2. Intraoperative picture showing spatulated ureter (with Double-J stent in situ) being anastomo-
sed using flap (black arrow) of renal pelvis.t  Continued on page 38
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uretero-pyelostomy using renal 
pelvis flap was performed over a 
5F Double-J stent (figs. 2 and 3, 
a). At 8-year followup the wom-
an is asymptomatic with normal 
renal function and unobstructed 
drainage, as documented by re-
nal scan and excretory urogram 
(fig. 3, b).

Acute abdomen is one of the 
most challenging diagnostic and 
therapeutic dilemmas in preg-
nancy.2,3 Investigations, including 
ultrasonography and magnetic res-
onance imaging, have limitations 
and may remain inconclusive.4,5 
The patient probably had a renal 
colic because of UPJO that was 
misdiagnosed as acute abdomen. 

CT scan and nephrostogram 
images show a truncated renal 
pelvis that can be explained by 
the fact that the renal pelvis was 
probably partially excised acci-
dentally (fig. 1).

This case highlights the surgical 
misadventure leading to mater-
nal morbidity and fetal mortality 
and has several valuable teaching 
points. As a rule, if a kidney is not 
seen in its normal location, then 

the diagnosis of agenesis/ectopia 
must be considered on initial 
sonography. ◆
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plication of three-dimensional computed 
tomography and laparoscopic pyeloplas-
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2011; 50: 458. 
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et al: Acute abdomen or life-threatening 
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5. Koumoutsea EV, Gupta M, Hollingworth 
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Figure 3. (a) postoperative plain X-ray film confirmed position of Double-J stent. (b) followup excretory 
urography at 1-year confirmed dependent and widely patent ureteopelvic junction with free drainage of 
contrast to bladder.

Misdiagnosed Solitary Crossed 
Ectopic Kidney
t Continued from page 37
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Chapel Ceiling
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Urological sur-
geons have com-

bined the skills of observation 
and attention to detail with their 
clinical passion and a knowledge 
of human anatomy. Similar skills 
have been applied to understand-
ing Renaissance art and specifically 
the exquisite fresco of the Sistine 
Chapel Ceiling by Michelangelo 
Buonarroti.

Several travels to Italy had ex-
posed me to an incredible volume 
of sculpture, art, and architecture, 
but I didn’t completely appreci-
ate the interpretation.  My Italian 
journeys were always with family 
and friends, and were enhanced 
by relationships with Dr. Giacinto 
Marrocco, Pediatric Urology, 
Rome and Paolo Ferrini PhD, 
proprietor of Bravo Viaggi, a re-
nowned authority on Italian history 
and gastronomy. They astutely 
commented that if New York is the 
‘Big Apple’ then Rome is the ‘Big 
Lasagna.’ Rome proudly displays 
4 individual and unique layers: 
Imperial, Religious, Baroque, and 

Renaissance. Michelangelo’s name 
is synonymous with the Renaissance 
Layer of the Cinquecento, the 
1500s, where his artistic contribu-
tions remain as the pinnacle art 
forms of Western Civilization. 

Michelangelo (1475–1564) was 
born in Caprese, Tuscany and his 
early years were in the Medici Court 
of Florence.1 His primary artistic as-
piration was sculpting marble. ‘The 
Pieta’ was carved at age 23 for a 
French cardinal and is currently on 

OUT 		of Office
display in St. Peter’s Basilica, Rome. 
Some commented that the young 
Florentine could not possibly be 
the originator. One evening, he re-
turned to the sculpture and carved 
his name on Mary’s sash. My initial 
impression was simply the moth-
er Mary supporting her recently 
crucified son, Jesus. My Roman 
colleagues responded quickly with 
additional observations: the mar-
ble of her robe was coarse and 
contrasted with the soft, polished 
marble on the lifeless body of her 
middle-age son, and her facial 
features represented a very young 
woman. Impressed with their com-
prehensive descriptions (and my 
deficiencies), I initiated a personal 
challenge to understand and more 
extensively interpret art history.

The understanding of human 
anatomy, combined with the teach-
ings of Sir Vincent Zachary Cope, 
MD, MS, FRCS (1881–1974) and 
Professor Donald Coffey (1932–
2017), were the sparks that ignited 
the tinder to critique Michelangelo’s 
representations.  Cope’s The Early 
Diagnosis of the Acute Abdomen has 
served as a principal text for gener-
ations of surgeons: the basic prem-
ise is the significance of observation 
during a clinical evaluation. The 
Theory of Organized Chaos by Dr. 
Donald Coffey was originally ap-
plied to the understanding of large, 
complex molecular interactions 
within DNA.2 The double helix 
initially appeared chaotic but when 
scrutinized at the level of the 4 ba-
sic nucleosides, indeed DNA was 
transformed as organized. Surgeons 
possess gifted talents to combine 
exhaustive observations with their 
anatomical knowledge, and also 
dissect the most complex chaotic 
situations into itemized structures: 
indeed, these reflect the predicates 
of critical artistic interpretations. 

Michelangelo’s magnificent fres-
co of the Sistine Chapel Ceiling 
was created over a 4-year period 
(1508–1512). My enthusiasm was 
enhanced by an interpretation of 
the “Creation of Adam” by Frank 
Meshberger, MD, a gynecologist, 
who stated that the Creator was not 
within a cloud or the heavens but a 
sagittal section of a human brain.3 

t  Continued on page 39Figure. Ceiling of Sistine Chapel: “The Creation of Adam,” by Michelangelo (1508–1512). Vatican City.
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A recent 20-year restoration, be-
gun in 1980, revitalized the colors 
and revealed even further cryptic 
messages and inspiring revelations. 
The restoration permitted the gen-
eration of intriguing and at times 
inspiring interpretations.4 The 
ceiling height is 70 feet and occu-
pies approximately 12,000 square 
feet, corresponding to the size of 
a National Basketball Association 
basketball court. Nine scenes from 
Genesis are depicted in the large 
central panels. The central and 
most famous panel is referred to as 
“The Creation of Adam.”

First and foremost, there is 
no optimal vantage or reference 
point from which to analyze the 
Ceiling fresco. Indeed, one’s in-
itial impression is a haphazard 
kaleidoscope of both colors and 
scenes, described as a “visual 
cacophony.” Most visitors visit 
the Chapel at the culmination 
of a Vatican Museum tour. They 
are expeditiously escorted out 
with strained necks by the Chapel 
monitors who express the seem-
ingly constant commands of “no 
photos.” Fortunately, improved 
optics and the Internet have al-
lowed for a more comprehensive 
scrutiny and critical reviews of 
the details and messaging within 
the fresco.

For example, Adam’s relaxed 
posture and finger flexion reflect 
mankind’s minimal effort at the 
moment of creation. Adam and the 
Creator’s concealed palms are ori-
ented downward to signify eventu-
al conflict or turmoil. The Creator 
extends his right arm (dextra) while 
Adam extends his left (sinistra). 
The Creator’s domain within the 
human brain and his exit from 
the frontal lobe are significant. Is 
God within one’s brain and can be 
contacted directly without papal 
intercession? 

A more careful analysis identifies 
the Creator with a closed pelvis, 
crossed legs, wearing a dress, and 
exhibiting 2 breasts suggesting a God 
with morphological features of both 
genders. The attire has the grey-white 
colors of a commoner rather than the 
regal colors of opulence.

Adam, derived from the 
Hebrew adamah (soil), has 

customarily been described as 
resting on the earth. There are 
multiple pigments with a con-
toured topography to the terrain 
suggesting that indeed mankind 
is gathering support from a rock. 
The biblical significance to ob-
tain support from rock (petra in 
Latin) rather than from another 
source redirects the viewer’s 
attention away from the papacy 
of Julius II to the original pope, 
Simon Peter. Adam’s distinct 
umbilicus suggests a maternal 
origin, incongruous with Old 
Testament dogma of divine cre-
ation. Furthermore, a woman is 
clearly evident at the epicenter 
of the Creator’s domain at the 
moment of the male creation. 

Adam’s corpus is devoid of fa-
cial, axillary, or pubic hair. He has a 
micropenis with scrotal hypoplasia 
that are not commensurate with his 
exaggerated muscular physique. A 
peculiar deformity to the great toes 
are noted on both the Creator and 
Humankind (hallux varus). The po-
diatric anomaly was then rediscov-
ered on most of Michelangelo’s art 
forms before and after the Ceiling, 
representing his “toe signature.” 
Indeed, the hallux abduction is 
noted on the Laocoon Sculpture 
(1506) and provides compelling ev-
idence that the excavated sculpture 
is probably a Michelangelo forgery 
and not a Greek original.

My journeys into the interpre-
tations of Renaissance art continue 
throughout the pandemic,5 but 2 
perplexing questions are constant-
ly raised. What hidden messaging 
could possibly be identified on a 500 
year old fresco? And secondarily, 
how did a urologist become so in-
volved in this journey? Indeed, one 
urologist commented that the only 
‘cystine’ she previously understood 
was a urinary calculus. Another 
teased that the journey must have 
been arduous since urologists are 
trained to “look down and not 
upwards!”

Essentially, both questions can 
be referred back to the teachings 
of Drs. Cope and Coffey and 
our skills of clinical observation, 
perseverance, and passion. My 
Roman colleagues have repeated-
ly instructed, “Visualize with the 
eyes but imagine with the brain.” I 
encourage my urology colleagues 
to heed their guidance, not just in 
the art history environment but 
also in our daily lives during these 

tumultuous times.

Guideline #1

Interpret the ‘Roman lasagna’ as a 
continuum along a very complex 
geopolitical timeline characterized 
by papal control, autonomous city-
states, regional competition, and 
fascism.

Guideline #2

Scrutinize Michelangelo’s artistic 
representations by understanding his 
adversarial relations with his primary 
patron, Pope Julius II, and his profes-
sional colleagues, Bramante and Rafael. 

Guideline #3

Appreciate Michelangelo’s rec-
ognition of the Judaic genealogy 
of Catholicism and his frustration 
about the opulence and indulgenc-
es the papacy of Julius II.

Guideline #4

Obtain the guidance and services 
of guides to visit museums and 

areas of interest. Time is extreme-
ly limited and one can maximize 
efficiency with a professional 
guide, not simply a guide that pro-
fesses. These are licensed experts 
who enhance the memorable 
experience.

Guideline #5

Respect the autonomous, inde-
pendent expressions of the artist.  
The interpretations are personal 
and predicated on previous experi-
ences, biases, and exposures. ◆
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Prostate cancer remains the most 
prevalent cancer in men, with an 
estimated 250,000 cases diagnosed 
every year in the United States.1 
Despite recent advances in pros-
tate cancer imaging with magnetic 
resonance imaging (MRI) and 
prostate specific antigen (PSA) pos-
itron emission tomography (PET), 
a prostate biopsy remains neces-
sary to establish a prostate cancer 
diagnosis. It is estimated that over 
1 million prostate biopsies are per-
formed annually in the U.S. alone.2 
Transrectal (TR) ultrasound-guided 
prostate biopsy has been the pre-
dominant prostate biopsy approach 
in the U.S. and elsewhere.2 The 
infectious complications associated 
with the TR approach have been 
well documented, with cystitis, 
prostatitis and epididymitis report-
ed in up to 7.0% of men, and rates 
of post-biopsy sepsis ranging from 

0.3% to 3.1%.3 The emergence of 
multidrug resistant organisms not 
only has increased the incidence 
and severity of of post-biopsy infec-
tions,4 but also is driving the routine 
use of broader spectrum antibiotics 
for peri-procedure prophylaxis. 

In response to increasing aware-
ness3 and scrutiny,5 the field of 
urology has proposed myriad qual-
ity improvement measures (rectal 
swabs culture, formalin needle 
wash, pre-procedure enema) aimed 
at decreasing the morbidity associ-
ated with the TR biopsy procedure. 
To date, the most notable develop-
ment has been the adoption of the 
transperineal (TP) approach for 
prostate biopsy.6 With the TP ap-
proach, the biopsy needle is passed 
from a sterile surface, the prepped 
skin, to the prostate, significantly 
lowering the infectious complica-
tions associated with the procedure. 

In-Office Ultrasound-Guided 
Transperineal Prostate Biopsy 

Although randomized trials com-
paring the TR and TP approaches 
are limited by small sample sizes,7 
the differences in infection rates are 
stark, with sepsis events following 
TP biopsies becoming a nonevent,8 
even with the omission of peri-pro-
cedural prophylaxis.9 Importantly, 
regarding cancer detection, the 
transperineal approach appears 
comparable to the transrectal tech-
nique, with some studies suggesting 
an improved cancer detection rate 
and showing an improved sam-
pling of anterior tumors.8,10 

Despite the increasing evidence 
demonstrating the superiority of the 
transperineal approach, adoption 
of the technique has been languid.11 
Critics of the technique argue an 
increased risk of acute urinary re-
tention and the need for a systemic 
anesthetic (sedation or spinal) for 
the procedure. The increased risk 
of urinary retention associated with 
TP biopsies has been extrapolated 
from clinical trials12 and from his-
torical series assessing the effective-
ness of mapping biopsies (biopsy 
every 5 mm). With the adoption of 
freehand transperineal templates, 
which obtain 12 to 25 cores,10 the 
risk of urinary retention has de-
creased significantly (0.3%–2%) 
and is comparable to the rate re-
ported with the TR prostate biopsy 
approach.

Adoption of in-office transperine-
al biopsy does require added equip-
ment that may not be available in 
all urology offices. The procedure 
requires the patient to be placed in 
the lithotomy position (fig. 1, A); 

thus, a procedure table with stirrups 
is required.  Additionally, a bipla-
nar probe “side-fire” is required to 
appropriately track the needle in 
the sagittal plane (fig. 1, B and C). 
Historically, transperineal biopsies 
have been performed with the aid 
of a probe stabilizer, stepper and a 
template grid, requiring additional 
equipment and with samples tak-
en through multiple independent 
perineal needle punctures.  With 
the freehand technique, the TP 
biopsy can be done with 2 access 
points in the perineal skin (fig. 2), 
improving the patient’s comfort, 
with shorter procedure time and 
eliminating the need for additional 
equipment.  This freehand biopsy 
approach can be performed in the 
office under only local anesthesia, 
with minor modification from TR 
biopsy. The key points to master for 
successful freehand transperineal 
prostate biopsy are correct identifi-
cation of the access point, achieving 
adequate local anesthesia and un-
derstanding needle tracking in the 
perineal space.

1. Selection of the transperineal 
access point: 

 Some advocate that the perine-
al access point is estimated by 
measuring 1 to 1.5 cm above 
the anal verge and 1 to 1.5 
cm lateral. In our experience, 
the access point varies widely 
from patient to patient, mainly 
due to differences in prostate 
size and the amount of trans-
perineal fat. To avoid several 
large-bore entry sites into the 
perineum, we use the spinal 
needle (at the time of local 
anesthesia) to identify the most 
appropriate site (fig. 1, D–F). In 
our opinion, the best perineal 
access point is located halfway 
between the urethra and the 
most lateral aspect of the pros-
tate, and approximately 1.5 to  
2 cm above the rectoprostatic 
fascia (Denonvilliers’ fascia; 
fig. 1, D–F).

2. Local anesthesia: 
 We utilize approximately 30 

ml 1% lidocaine mixed in a 
90%/10% ratio with sodium 
bicarbonate. The initial 10 ml is 
injected bilaterally and superfi-
cially into the perineal skin just 
above the anal verge, extending 
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Figure 1. (A), patient positioning for procedure. (B) and (C), anesthesia of perineal skin and subcutaneous tissue. (D) ideal view for deep local analgesia. Asterisk 
denotes levator muscles and arrow indicates rectroprostatic fascia. (E) and (F), spinal needle navigation into levator muscle and prostate apex. t  Continued on page 41



AUANEWS	 May 2021 41  

upward and laterally. Once 
the skin has been anesthetized, 
the biplanar probe is inserted 
into the rectum, and the pros-
tate sonogram is initiated per 
routine. Essential structures to 
identify during the sonogram 
are the urethra, rectoprostatic 
fascia and the levator ani mus-
culature (fig. 1, D–F  ). A long 
spinal needle is advanced un-
der ultrasound visualization at 
the midpoint between the ure-
thra and the most lateral aspect 
of the prostate (fig. 1, E ). The 
levator muscle is pierced (most 
sensitive portion), and the nee-
dle is advanced to the apex of 
the prostate (fig. 1, E and F  ). 
Ten ml anesthetic solution is 
delivered between the apex, 
the levator muscle and the 
subcutaneous tissue to create a 
deeper block. The same proce-
dure with the final 10 ml is per-
formed at the contralateral site.  

3 .  Need le  t r ack ing  in  the 
perineum: 

 Early in our experience, we uti-
lized the PrescisionPoint™ nee-
dle access system (fig. 2) to help 
track the needle in the perineum. 
The needle access system allows 
for the biopsy needle to be in a 
fixed alignment with the ultra-
sound probe, facilitating needle 
tracking.  The ease of needle 
tracking with the needle access 
system comes at the cost of a de-
creased degree of freedom and 
the need to place extra punctures 
in the perineum to sample the 
anterior aspect of the prostate 
and, in large glands, the periph-
eral wings  (fig. 2). With expe-
rience, we have moved away 
from the needle access system 
and currently use a single entry 
site using a 14 gauge angiocath 
(fig. 2). Freehand guided needle 
tracking requires more experi-
ence without the needle access 
system, but it allows for greater 
freedom to adjust the approach, 
to access the anterior and most 
lateral aspects of the prostate. It 

is essential to recognize the tan-
gential nature of the needle when 
using the angiocath technique, 
especially when targeting the lat-
eral aspect of the prostate (fig. 2). 

In summary, we expect the TP 
approach will supplant the tradition-
al TR approach for routine prostate 
biopsy as it can result in equivalent 
cancer detection, and prostate biop-
sy-related sepsis is largely avoided 
using the TP approach. While there 
is an associated learning curve with 
the TP technique, as with any other 
procedure or technology, it is feasible 
as an in-office procedure under local 
anesthesia for the majority of men. ◆
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Figure 2. Both perineal access techniques are depicted: needle access system and angiocath technique.
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The ethics column seeks to introduce 
readers of AUANews to a wide range 
of contemporary ethical issues faced by 
practicing urologists.

Case: A urologist serves on the op-
erating room governance commit-
tee of her health care system. The 
committee is deciding to upgrade 
its current robotic system with the 
purchase of 4 new robotic ma-
chines from Acme Surgical. The to-
tal expense will exceed $10 million 
in initial payment in addition to the 
annual service costs. Of note, the 
urologist’s husband owns 10,000 
shares of Acme Surgical which he 

purchased in 2009 at $31/share 
(current value=$752/share). 

Does her spouse’s stock ownership pose a 
conflict of interest (COI) for the urolo-
gist? If so, what are some options for her 
and her health care system?

Academic–industry collaborations 
are vital in urology, where inno-
vative research influences device 
manufacturing and advancing 
therapeutics. However, such col-
laborations also raise the possibility 
for undue influence—the risk that 
industry financial ties could have 
an impact on clinical care and re-
search. Fears over COIs have man-
ifested in urology in various ways: 
financial incentives for the use of 
luteinizing hormone-releasing hor-
mone agonists for prostate cancer, 
self-referral related to the purchase 
of intensity-modulated radiation 
therapy machines by physician 
groups, and physician ownership of 
lithotripsy and surgical centers.1,2 So 
what exactly is a COI, and how do 
we manage it?

Conflict of Interest

A COI exists when an individ-
ual’s judgment related to their pri-
mary professional interest is unduly 
influenced, potentially influenced 
or perceived to be influenced by 
secondary interest, whether per-
sonal or professional.3 Importantly, 
a professional’s judgment does not 
have to be biased to have a COI; 
merely the appearance or potential 
of bias is important to recognize.

Financial COIs have been the 
main focus of reporting and ac-
countability in medicine. Common 
financial ties include receipt of stock 
options, research grants, small val-
ue gifts, consulting fees, honoraria 
and speaker’s bureau. As a result of 
concerns about COIs in medicine, 
the Sunshine Act was passed by 
Congress requiring pharmaceuti-
cal and medical device companies 
to record physician payments 
worth more than $10 and to make 
these payments publicly availa-
ble through the Open Payments 
Database (https://www.cms.gov/
OpenPayments).4,5 

A 2009 report released by the 
Institute of Medicine provided rec-
ommendations for managing COIs 
between individuals and institu-
tions with industry.6 Institutions, 
funding agencies, medical societies, 
pharmaceutical and medical device 
associations, and journals have 
adopted and refined COI policies 
to help manage the potential for 
bias provided by these financial 
relationships. In nearly all cases, 
COI policies require disclosure of 
financial ties related to an individ-
ual’s professional responsibilities 
with strategies for mitigating any 
undue influence. In some cases, 
these policies prohibit certain 
transfers of value from industry to 
physicians or require physicians to 
divest certain relationships to par-
ticipate in certain activities or take 
on certain leadership roles within 
an institution or professional or-
ganization. In essence, physicians 
and researchers are guided not 
only by their own integrity but also 
by detailed policies based on the 
institution at which they practice, 
the source of their research funding 
and the forum where they present 
their recommendations and data.

In regard to our case study, the 
urologist’s husband’s ownership 
stake in Acme Surgical stock poses 
a potential COI, given the potential 
of this financial interest to influence 
the urologist’s decision making or 
even provide the appearance of 

bias to others. Notably, the urolo-
gist herself is not the purchaser of 
the stock. In most situations, if a 
spouse, partner or any dependent 
family member(s) owns stock or 
stock options in pharmaceutical or 
device companies or other health 
care commercial interests, unless 
the stocks are contained in mutual 
funds, retirement accounts or trusts, 
this is still considered a potential 
COI for the related individual. In 
this case, the urologist would be 
guided by her own institution’s 
COI policy. Options for managing 
this COI could be recusal from the 
governance committee, exclusion 
from discussion related to robotic 
machines with inability to vote on 
the topic or at the least disclosure 
of the conflict to the committee. 
Ideally, institutions will have robust 
COI policies that define policies 
and procedures for handling con-
flicts such as these. Often, institu-
tions will have a COI committee 
that helps to be an independent 
arbiter in cases such as these.

Ultimately, we must rely on 
our institutions and associations to 
develop robust COI policies and 
a forum in which to make COIs 
publicly accessible and on individ-
uals to report COIs, whether or 
not they believe their ties actually 
have an influence on them. Finally, 
responsibility lies with each of us to 
evaluate individual’s COI for one’s 
self when interpreting data or rec-
ommendations. ◆
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Daniel A. Shoskes, 
MD
Cleveland Clinic

MacDonald SM and Raman 
JD: Widely Variable Parental 
Leave Practices for Urology 
Residency Programs in the 
United States. Urology 2021; doi: 
10.1106/j.urology.2020.12.049.

Parental leave during residency 
can be a conflict between what is 
medically necessary and psycholog-
ically beneficial against minimum 
ABU work requirements. In this 
study, the authors asked a cohort of 
urology program directors about 
their current policies. A 22-question 
survey designed to assess parental 
leave policies was distributed to 
144 ACGME accredited urology 
residency program directors in the 
United States.

A total of 65 program directors 
completed the survey for a re-
sponse rate of 43%. The median 
age of program directors was 49 
and 78% were male. Only 12% 
reported no formal maternity 
leave policy, while 21% reported 
no formal paternity leave policy. 
Maternity leave duration varied 
greatly with 6 (49%) and 12 weeks 
(27%) as the most common du-
ration, while paternity leave was 
most commonly reported as 2 
(39%), 6 (18%) and 12 weeks (19%) 
in length. Most parental leave pol-
icies were available via an insti-
tutional website (81%), with only 

39% available on a public website. 
While most leave policies covered 
compensation, few addressed call 
expectations or procedural safety 
precautions.

The authors conclude that 
parental leave policies across 
urology training programs in the 
United States are variable and 
may not cover critical compo-
nents of pregnancy or leave. An 
opportunity exists to create a 
comprehensive, standardized pa-
rental leave policy.

Powles T, Rosenberg JE, 
Sonpavde GP et al: En 
for  tumab Ve d o t i n  i n 
P r ev i o u s ly  Treated Ad 
vanced Urothelial Carcinoma. 
NEJM 2021; doi: 10.1056/
NEJMoa2035807.

The options for patients with 
metastatic urothelial carcinoma 
who fail platinum-based therapies 
continue to expand. In this study, 
the authors conducted a global, 
open-label, phase 3 trial of enfor-
tumab vedotin for the treatment 
of patients with locally advanced 
or metastatic urothelial carcinoma 
who had previously received plat-
inum-containing chemotherapy 
and had had disease progression 
during or after treatment with a 
PD-1 or PD-L1 inhibitor. Patients 
were randomly assigned in a 1:1 
ratio to receive enfortumab vedo-
tin or investigator-chosen chemo-
therapy (standard docetaxel, 
paclitaxel, or vinflunine), admin-
istered on day 1 of a 21-day cycle. 

A total of 608 patients under-
went randomization; 301 were 

assigned to receive enfortum-
ab vedotin and 307 to receive 
chemotherapy. A total of 301 
deaths have occurred (134 in the 
enfortumab vedotin group and 
167 in the chemotherapy group). 
At the prespecified interim anal-
ysis, the median followup was 
11.1 months. Overall survival was 
longer in the enfortumab vedotin 
group than in the chemotherapy 
group (median overall survival, 
12.88 vs. 8.97 months; hazard ra-
tio for death, 0.70; 95% CI, 0.56–
0.89; p = 0.001). Progression-free 
survival was also longer in the 
enfortumab vedotin group than 
in the chemotherapy group (me-
dian progression-free survival, 
5.55 vs. 3.71 months; hazard ratio 
for progression or death, 0.62; 
95% CI 0.51–0.75; p<0.001). The 
incidence of treatment-related 
adverse events was similar in the 
two groups.

The authors conclude that 
Enfortumab vedotin significantly 
prolonged survival as compared 
with standard chemotherapy in 
patients with locally advanced or 
metastatic urothelial carcinoma 
who had previously received plat-
inum-based treatment and a PD-1 
or PD-L1 inhibitor.

Das A, Cohen JE, Ko OS 
et al: Surgeon Scorecards 
Improve Muscle Sampling 
on Transurethral Resection 
of Bladder Tumor and 
Recurrence Outcomes in 
Patients with Nonmuscle 
Invasive Bladder Cancer J 
Urol 2021; 205: 693700.

TURBT can be a challenging 
procedure and millimeters can 
mean the difference between 

adequate sampling of muscle 
and bladder perforation. Can 
giving surgeons a scorecard of 
their success in sampling muscle 
improve outcomes? The authors 
did a retrospective review of 
transurethral resections of blad-
der tumor from January 2006 to 
February 2018. The presence of 
detrusor muscle in the patholo-
gy report was noted. Individual 
surgeon scorecards were created 
and distributed. Rates of detrusor 
muscle sampling were compared 
prior to and 12 months after 
distribution. Chart review was 
done to compare 3-year recur-
rence and progression outcomes 
before and after distribution of 
scorecards. The rate of detrusor 
muscle sampling increased from 
36% to 54% (p=0.001) in the 12 
months after scorecard distri-
bution. Pathological reporting 
of muscle also improved for all 
samples (73%, 2,530/3,488 to 
90%, 334/373, p <0.001), Ta (75%, 
1,127/1,500 to 94%, 155/165, p 
<0.001) and T1 (93%, 362/390 to 
100%, 58/58, p=0.04). On multi-
variate Cox regression analysis, 
the surgeon scorecard was asso-
ciated with decreased 3-year risk 
of recurrence (hazard ratio 0.63, 
95% CI 0.40–0.99).

The authors conclude that cre-
ation and distribution of individ-
ual surgeon scorecards improved 
detrusor muscle sampling on 
transurethral resection and was 
associated with decreased risk of 
disease recurrence. Quality eval-
uation of transurethral resection 
of bladder tumor may contribute 
to improved outcomes of patients 
with nonmuscle invasive bladder 
cancer. ◆
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John D. Denstedt, MD, 
FRCSC, FACS, FCAHS
Editor, AUANews

We’re excited to 
travel to the en-
tertainment cap-
ital of the world, 

Las Vegas! Las Vegas, Nevada 
is the home to the 116th AUA 
Annual Meeting from September 
10–13, 2021, at the Sands Expo and 
Convention Center. 

The AUA Annual Meeting is 
the largest gathering of urologists 
in the world and is where you will 
find unparalleled access to ground-
breaking research, new guidelines 
and the latest advances in urological 
clinical care. This year we’ve added 
two virtual components to the AUA 
Annual Meeting: May Kick-off 

Weekend and Summer School. 
These programs will complement 
the scientific programming hap-
pening at the AUA annual meeting. 

The AUA2021 May Kick-off 
Weekend will be held virtually 
from May 21 to 23. This three-day 
program will feature more than 35 
hours of live educational content, 
such as instructional courses and 
programming for Young Urologists 
and Residents. It will also have the 
Urologic Care for the Advanced 
Practice Provider Program and 
Practice Management Program. 
During the May Kick-off a virtual 
career development and job fair 
will occur, as well as the AUA 
Research: Early-Career Scientists 
Exchange: Paving Your Path to 
NIH Funding.

Back by popular demand is 
AUA Summer School! Two live 

Join us in Las Vegas for the 2021 
AUA Annual Meeting

instructional courses will be held 
each week from June through 
August. The courses will span 
the spectrum of urology and will 
cover topics such as BPH/LUTS, 
women’s health, oncology, sexual 
function and more. Prior to June, 
six courses will be included with 
the AUA2021 Kick-off. The AUA 
Summer School Series is a perfect 
way for urology health care profes-
sionals who find themselves with 
unpredictable schedules and travel 
restrictions to find opportunities for 
continuing education.

AUA’s Annual Meeting provides 
the highest standards for urological 
education. AUA programs offer 
something for everyone, including 
residents, researchers, medical stu-
dents and others. Programming will 
cover topics spanning the spectrum 
of urology and will continue to pro-
vide information about the newest 
advances in clinical care, as well as 
new surgical techniques, innova-
tions, discoveries and technologies.

We recognize the AUA Annual 
Meeting is a major event for 
the global urology community, 

and many look forward to the 
innovation, education, the in-per-
son collaboration and networking 
opportunities this event provides. 
The Board of Directors and I want 
to assure you the health and safety 
of our attendees, exhibitors, part-
ners, vendors and staff is the AUA’s 
highest priority. We expect to have 
a number of precautions in place 
to ensure the safety of conference 
attendees.

With the May Kick-off Weekend, 
AUA Summer School Series and 
2021 AUA Annual Meeting, I am 
confident this year’s programming 
will exceed your expectations as 
we continue to adapt, perfect and 
expand to virtual learning oppor-
tunities and introduce fresh and 
innovative offerings.

The AUA2021 Annual Meeting 
registration site is open. I encour-
age you to visit www.AUA2021.org 
to explore the different programs, 
take advantage of the early bird 
discount period and reserve your 
housing. We have missed you and 
look forward to seeing you in Las 
Vegas! ◆

FROM THE			AUA Secretary

Mike Sheppard, CPA, 
CAE
CEO, American 
Urological Association

As COVID-19 
cont inues  to 
surge in many 

countries and positive cases of the 
virus persist, it is hard to believe 
we recently passed the one-year 
mark of this global pandemic. As 
such, it is important we remain 
mindful of our mental, emotional 
and physical well-being. When 
asked, nearly 80 percent of AUA 
members felt the mental health of 

their colleagues and themselves 
were challenged during this pan-
demic, which is why it is impor-
tant to prioritize your health and 
commit to self-care strategies to 
reduce initial stress and the risk of 
burnout.

Here are some tips on how you 
can improve quality of life and 
resilience for yourself, colleagues 
and staff. 

As an Individual:
• Develop or follow a self-care 

plan
• Eat, drink and sleep regularly 
• Keep active

Balancing Practice with Personal: 
Value of Self-care

• Avoid excessive intake of 
caffeine or sugar 

• Practice relaxation or 
meditative techniques to 
rest your mind

• Take that needed break, even 
if for 2 minutes

• Seek support from a variety 
of resources including your 
colleagues, a mentor or a peer 
support group

• Show yourself the same com-
passion you would a friend or 
patient

• Discuss the emotional and 
social challenges with your 
team of coworkers – they 
could be experiencing similar 
challenges

As a Department Lead:
• Hold regular departmental 

and/or interdepartmental meet-
ings to build team cohesion and 

improve communication and 
shared decision-making

• Provide clear guidance on chang-
ing policies and procedures

• Provide access to your organi-
zation’s wellness program 

• Set up a decompression room 
with snacks, books or music

• Recognize and respect differ-
ences amongst staff, such as 
needing to talk versus needing 
to be alone

• Recognize individuals for their 
service whenever possible

As we remain resilient and 
unified in our specialty, one of the 
best ways to remain hopeful for 
the future and connected to each 
other is to register for the 2021 
Annual Meeting this September in 
Las Vegas. Register today at www.
AUA2021.org. I’m looking forward 
to seeing you there! ◆

FROM THE			Chief Executive Officer
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Harris M. Nagler, MD, 
FACS
President, Urology 
Care Foundation

May is Women’s 
Health Month, 
an opportunity to 

recognize the outstanding achieve-
ments women have made to urol-
ogy and urologic research, as well 
as to the health of women and men 
alike. 

As the world’s leading urologi-
cal health foundation, the Urology 
Care Foundation is proud of its 
commitment to advancing patient 
care through research and educa-
tion. Since 1975, the Foundation 
has invested in women in urology, 
with over $8 million being awarded 
to more than 50 female researchers 
in the last decade alone—many 
of whom have remained on com-
mitted research career tracks and 
now serve as leaders in urological 
research and the clinical practice of 
urology. 

We are also excited to highlight 
a recent partnership between the 
Foundation and the Society for 
Urologic Research in establishing 
the first Urology Care Foundation 
Research Scholar Award dedicated 
to supporting women and under-
represented minorities in urolog-
ical research. This new award will 
support women to conduct men-
tored research, engage in research 

education and be championed 
through networking as they devel-
op successful research careers and 
better serve the urology patient 
community.

Through the Foundation’s port-
folio of research training awards, 
the following areas of urology 
research have been funded, many 
of which were led by gifted female 
researchers: 
• Benign Prostatic Hyperplasia 

(BPH)
• Bladder Cancer 
• Incontinence 
• Kidney Cancer
• Overactive Bladder (OAB)
• Prostate Cancer 
• Urinary Tract Infections (UTI)

Earlier this year, we announced 
the 2021 Research Scholar Award 
recipients. Among the awardees, 
the following women received this 
honor:
• Denise Asafu-Adjei, MD, MPH
• Diya Binoy Joseph, PhD
• Renee de Leeuw, PhD
• Pauline Filippou, MD
• Chen Qian, PhD
• Morgan E. Roberts, PhD
• Renea Sturm, MD

In addition, the Foundation’s 
Residency Research Awards help 
provide urology residents with re-
search training to enable them to 
build momentum toward a career 
that includes research. Again, many 
of the recipients were women, 
including:

Celebrating and Supporting 
Women in Urology 

• Lauren Cooley, MD, PhD
• Katherine Fero, MD
• Valentina Grajales, MD
• Mariela Martinez, MD

Advancing Women in Urology 
Research 

Two more outstanding research 
leaders I am honored to highlight 
during this celebration of women in 
urology research are: 
• Marguerite C. Lippert, MD 
• Mary Ann Lynn Stothers, MD, 

MHSc 
Marguerite C. Lippert, MD, 

was the first woman to receive 
research scholar funding from the 
Foundation. A trailblazer in urol-
ogy, Dr. Lippert was recently rec-
ognized with an AUA Presidential 
Citation for her contributions to the 
success of women in urology and 
the education of urologists. Since 
our initial support of Dr. Lippert’s 
research, the Foundation has con-
tinued to make significant strides 
fostering the development of wom-
en researchers while supporting 
their impactful journeys.

Mary Ann Lynn Stothers, MD, 
MHSc, became the Foundation’s 
first female Board of Directors 
member in 2019. She is a principal 
investigator at the International 
Collaboration on Repair Discoveries 
(ICORD), where she has a keen 
interest in bladder care research, 
as well as the results and challenges 
following spinal cord injury. Dr. 
Stothers was recently recognized 
with the distinguished Victor A. 
Politano Award for her outstanding 
research and work in advancing 
innovative methods for treating 
urinary incontinence throughout 
the world. 

Patient Education and Women’s 
Urology 

The Foundation continues to pro-
vide the most current urological 
health information to patients 
through its portfolio of patient edu-
cation materials. The Foundation’s 
Patient Education Council and 
Committees (PECC) are com-
prised of 6 committees responsible 
for delivering on our patient edu-
cation mission. As it stands today, 
the Public Education Council is 
composed of 50% female volun-
teers and the PECC encompasses 
13 women volunteers. 

One cannot recount the im-
portance of women in urology 
without highlighting Dr. Catherine 
Rhu DeVries. Dr. DeVries is the 
recipient of the inaugural UCF 
Humanitarian Recognition Award 
and has been a leader and visionary 
in providing urological care, educa-
tion and training in low resource 
areas around the world for decades. 
Her work has focused not only on 
providing urological clinical care, 
but also training of international 
health care partners as well as pro-
moting best surgical practices and 
safe surgery initiatives and humani-
tarian efforts to “Teach One, Reach 
Many.” 

We salute those women who 
have advanced urology and look 
forward to the many contributions 
women will make in the future. We 
are committed to advancing their 
careers through the Urology Care 
Foundation’s many programs.

To learn more about these crucial 
resources from the Urology Care 
Foundation and to share them with 
your patients, please visit www.
UrologyHealth.org. ◆

FROM THE   Urology Care Foundation

David Penson, MD, 
MPH
Science & Quality 
Council Chair 
Vanderbilt University 
Medical Center

The COVID-19 pandemic affected 
organizations around the world, 
and the American Urological 
Association (AUA) is no exception. 
Despite a number of challenges, 
2020 was still a strong year for 

content development and distri-
bution. Following cancellation of 
the 2020 Annual Meeting, AUA 
implemented a robust online 
program that featured an array of 
content aimed at connecting with 
and educating the urologic commu-
nity. More so than ever, members 
showed ongoing support of the 
Guidelines program in upholding 
the AUA mission to promote the 
highest standards of urologic care 
through evidence-based medicine. 

Following a transition to a 

AUA Guidelines Update
FROM THE   AUA Science and Quality Council

completely virtual development and 
dissemination process, 2020 saw 
the release of four new guidelines 
on Advanced Prostate Cancer, 
Microhematuria, Disorders of 
Ejaculation and Male Infertility. 
Additionally, amendments were 
released on Urotrauma, Surgical 
Management of Benign Prostatic 
Hyperplasia (BPH), Non-Muscle 
Invasive Bladder Cancer and 
Muscle-Invasive Bladder Cancer. 
The Guidelines program also con-
tinued development on a number 
of additional topics, with guidelines 
on Medical Management of BPH, 
Priapism and Neurogenic Lower 
Urinary Tract Dysfunction all antic-
ipated for release ahead of the 2021 

AUA Annual Meeting. Further 
guidelines on Localized and Locally 
Advanced Prostate Cancer, Early 
Detection of Prostate Cancer and 
Upper Tract Urothelial Carcinoma 
will continue in development into 
2022. These topics will be featured 
prominently in future venues, 
include Annual Meeting and year-
round educational courses.

Looking forward, the Guidelines 
program will continue in its efforts 
to connect with the AUA member-
ship and provide additional oppor-
tunities to allow for members to 
contribute directly to the program. 

t  Continued on page 46
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As additional topics are evaluated 
for guideline development, mem-
bers are invited to nominate future 
topics for consideration by visiting 
www.auanet.org/guidelines/ topic-
submission. Members are encour-
aged to submit detailed nomi-
nations highlighting important 
guideline-based metrics, including 

literature quality, importance of 
the topic to urology and evidence 
of variation in patient care. In ad-
dition, the AUA is expanding its ef-
forts to create diverse panels of sub-
ject matter experts representative 
of the entire urologic community. 
To this end, members are invited to 
visit the Guidelines website at www.
auanet.org/guidelines for updates 
on available engagement oppor-
tunities. Further, AUA continues 
to welcome experts from outside 
specialties as well as patients and 

patient advocates to serve on panels 
and review guidelines to ensure in-
clusion of the diverse perspectives 
of both the multidisciplinary team 
members providing care as well 
as those patients undergoing treat-
ment for increasingly complicated 
urologic conditions. 

Members are reminded that 
all full-text guidelines may be ac-
cessed through the AUA website. 
In addition to executive summaries 
published in the Journal of Urology, 
Guidelines content is also available 

through the AUA Guidelines-at-
a-Glance smartphone application. 
This user-friendly format is avail-
able for download from both the 
Apple and Android App Stores. 
Moving forward, AUA will contin-
ue to assess its Guidelines program 
to ensure all practices are in keeping 
with the highest standards of guide-
line development to ensure produc-
tion of the quality, evidence-based 
documents that AUA members can 
trust. ◆

From the AUA Science and 
Quality Council
t Continued from page 45

Karan K. Arora, MD
The Mayo Clinic

As we pass a 
year since the 
s t a r t  o f  t h e 

COVID-19 pandemic, we reflect 
not only on the hardships faced by 
our communities and health care 
systems, but also on the lessons 
that we learned during this era as 
trainees. From canceled educa-
tional conferences and seminars 
to holding surgical cases and so-
cial gatherings virtually, we have 
all strived as residents to adapt 
to these changes brought by the 
COVID-19 pandemic. 

One of the most prominent new 
realities that changes the shape of 
our practice and education is tele-
medicine and “teleducation.” The 
need for strict social distancing 
during the earliest phases of this 
unprecedented situation resulted 
in the emergence of telemedicine 
as a way to care for patients across 
many specialties. Telemedicine 
was heavily utilized in other 

nonclinical specialties such as radi-
ology or pathology, but it wasn’t as 
prominent in urology. Prior to the 
COVID-19 pandemic, only 15.8% 
of urologists were actively using 
telemedicine. Poor adaptation of 
telemedicine was primarily due 
to inadequate reimbursement.1 
However, quick legislative chang-
es took place and urologists were 
quick to incorporate telemedicine 
in their respective institutions. 

From a training perspective, so-
cial distancing, travel limitations, 
decreased surgical workloads and 
the necessity of continued training 
placed residents and training pro-
grams between a rock and a hard 
place. Many residents train at ter-
tiary referral centers, and our pa-
tients come from a wide array of 
geographical locations to receive 
medical care. Telemedicine has 
allowed us to provide the same 
care to these patients in remote 
regions. At the start of the pan-
demic, telemedicine was quickly 
integrated in multiple practices for 
visits including but not limited to 
initial consults and to discuss pa-
thology reports. Many institutions 

Forward Movement of 
Telemedicine and Teleconferences 
in 2021

incorporated HIPAA compli-
ant platforms such as Zoom for 
Healthcare or Skype for Business 
for both patient visits and medical 
conferences.2

What was thought to be un-
acceptable in the past shed the 
light on some previously unseen 
advantages. Virtual visits have de-
creased patient wait times and has 
allowed patients to have family 
members present during difficult 
discussions. Multiple family mem-
bers from remote geographical 
locations were able to join these 
discussions. Social support is 
paramount when discussing new 
diagnoses and treatment options, 
and virtual visits have allowed this 
support to continue when visitors 
were not allowed in the clinic. 
With a shift toward increased tele-
health, there has been a parallel 
increase in patient satisfaction.3 
Now, as case numbers begin to 
plateau, many institutions contin-
ue to use telemedicine as a prima-
ry means to conduct visits with 
patients. As we move forward and 
begin to have more comparable 
reimbursements, there is no doubt 
that telemedicine will continue to 
be at the forefront of urological 
patient visits as 80.9% of urologists 
report they will continue to use 
telemedicine in the future.1 

Weekly educational conferenc-
es were also moved to an online 
platform early during the pan-
demic. With the use of secure plat-
forms, journal clubs, tumor boards 

and imaging conferences were 
able to be conducted in a socially 
distanced manner. As trainees, 
we learned to navigate through 
screen sharing efficiently to keep 
conferences moving. This techno-
logical shift allowed off-campus 
trainees and consultants to join 
educational conferences remote-
ly. With the continued growth of 
virtual educational conferences, 
trainees have had the ability to re-
motely attend lectures by urology 
experts around the world. 

Moving forward in 2021 we 
continue to witness the marvels 
of scientific research with the 
development of the COVID-19 
vaccination in less than a year. 
Although distribution of the vac-
cine increased and the number 
of cases and hospitalizations de-
creased, we move forward hav-
ing experienced the benefits of 
increased utilization of telemedi-
cine and teleconferences to reach 
patients and trainees around the 
globe. ◆
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the COVID-19 pandemic: cross-section-
al study. J Med Internet Res 2020; 22: 
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al: Patient satisfaction with telemedicine 
during the COVID-19 pandemic: retro-
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2020; 22: e20786. 

AUA RESIDENTS & FELLOWS			Committee News

http://www.auanet.org/guidelines/topicsubmission
http://www.auanet.org/guidelines
http://www.auanet.org/guidelines/topicsubmission
http://www.auanet.org/guidelines


AUANEWS	 May 2021 47  

Seth A. Cohen, MD, 
FACS
City of Hope

The Society of 
Urodynamics , 
Female Pelvic 
Medicine and 

Urogenital Reconstruction (SUFU) 
held its annual Winter Meeting 
February 25 through February 
27, 2021, virtually. The meeting 
included a robust assortment of 
presentations spanning a compre-
hensive Basic/Translational Science 
Program (co-chairs, Maryrose 
P. Sullivan, PhD and Larissa V. 
Rodriguez, MD, FPMRS) and an 
in-depth Clinical Program (co-
chairs, David A. Ginsberg, MD and 
W. Stuart Reynolds, MD, MPH, 
FACS). Sandip P. Vasavada, MD, 
President of SUFU, presided over 
the meeting. 

D u r i n g  t h e  B a s i c  a n d 
Translational Science Program, 
Martin C. Michel, MD gave a key-
note lecture entitled “Therapeutic 
Targets for Lower Urinary Tract 
Dysfunction.” Within overactive 
bladder (OAB) pharmacotherapy, 
he identified the greatest need as 
that of increased efficacy of thera-
pies, particularly for urgency and 
nocturia. To improve efficacy gains, 
he advocated for identifying sub-
sets of OAB patients with specific 
pathophysiology/biomarkers, with 
the goal of identifying treatments 
specifically addressing the master 
switches of such pathophysiology.

A. Lenore Ackerman, MD, PhD 
led a robust panel discussion enti-
tled “Big Data in Benign Urological 
Disease.” Dr. Ackerman, along 
with her panelists, Rosalyn M. 
Adam, PhD, Catherine Putonti, 
PhD and Seth Hurley, PhD, vividly 
described the exciting tools uro-
logical scientists are accessing/har-
nessing. As these investigators un-
ravel the mysteries behind benign 

urological disease, they are pushing 
the boundaries of discovery with 
the use of metagenomics, proteom-
ics and metabolomics. Integration 
of multiomics data shows promise 
in continuing to elucidate molecu-
lar events within the bladder.

Joonbeom Kwon MD, PhD, 
of Daegu Fatima Hospital, South 
Korea, won the “Basic Science 
Essay Award” for work entitled 
“Anti-Fibrosis Treatment by 
Inhibition of VEGF, FGF, and 
PDGF Receptors Improves Bladder 
Wall Remodeling and Detrusor 
Overactivity in Association with 
Modulation of C-Fiber Afferent 
Activity in Mice with Spinal 
Cord Injury.” Conclusions found 
that anti-fibrosis treatment using 
nintedanib, which inhibits recep-
tors of VEGF, FGF and PDGF, 
improved lower urinary tract 
dysfunction and bladder fibrosis 
in mice with spinal cord injury. 
Nintedanib-induced improvement 
of detrusor over activity was likely 
mediated by modulation of bladder 
C-fiber afferent activity. 

Raymond Xu, MD won “Best 
Poster Award” for his work finding 
“Bladder Hydrodistension Does 
Not Significantly Change Gene 
Expression in the Bladder Mucosa: 
Validation of the Use of Samples 
from Non-hydrodistended Patients 
as Controls.” 

Sundharamani Venkitapathi 
won “Best Poster Award” for work 
entitled “Role of Type 3 Fimbrae 
in Mediating K. Pneumoniae 
Attachment and Invasion to Host 
Bladder Epithelial Cells.”

During the Clinical Program, 
Amy Rosenman, MD provided 
her insights into “Hysteropexy: 
A Twenty-Year Experience.” She 
eloquently noted that, for the ap-
propriately selected patient, uter-
ine-sparing intervention should be 
a part of the discussion for surgical 
management of pelvic organ pro-
lapse. She emphasized that some 

Summary of the SUFU 2021  
Virtual Winter Meeting

patients may not seek care at all if 
this is not considered.

Stephen R. Kraus, MD, MBA, 
FACS provided an update on the 
SUFU OAB Clinical Care Pathway 
(CCP). The SUFU OAB CCP is 
meant to be an easy-to-use com-
panion to the AUA/SUFU guide-
lines, assisting providers with an 
enhanced ability to offer additional 
lines of therapy. A smart phone app, 
SUFU CCP “My Bladder,” meant 
to serve as a digital navigator, will 
be coming online soon; the app will 
include a bladder diary function, in 
addition to likely housing a volun-
tary patient registry as well.

Adr ian Wagg,  M B,  B S, 
F RCP(Lond) ,  F RCP (Edin) , 
FHEA gave expert insight into the 
“Acute and Long-Term Impact of 
Anticholinergics.” He reported that 
antimuscarinic drugs are a heter-
ogenous group, based on mode of 
delivery, formulation and pharma-
cokinetics, with these factors influ-
encing risk of central nervous sys-
tem adverse effects. While current 
data are focused on therapies, such 
as oxybutynin immediate release, 
with well-known central effects, 
more long-term evaluation/data 
are needed on drugs with favorable 
pharmacokinetic profiles. 

Edward J. McGuire, MD, one 
of the founders of our specialty, 
passed away on February 16, 2021, 
at the age of 81. He was moving-
ly eulogized during the meeting 
by J. Quentin Clemens, MD. Dr. 
McGuire taught us about the im-
portance of low-pressure urine stor-
age in preventing kidney damage, 
the usefulness of urodynamics, and 
the ability of slings and injections 
to treat stress urinary incontinence. 
Dr. Clemens noted he had an in-
nate ability to see into the essence 
of things. His proudest accomplish-
ment was his role as a teacher and 
mentor to his residents and fellows.

Tracey S. Wilson, MD, FACS, 
FPMRS led a panel discussion 
with Larissa V. Rodriguez, MD, 
FPMRS and Yahir Santiago-Lastra, 
MD, FPMRS, regarding bias and 
underrepresented minorities in 
FPMRS and Academic Medicine. 
Dr. Rodriguez noted evidence 
which demonstrates that diversity 

of thought and people leads to 
ideas that catalyze creativity and 
problem-solving; diversity leads 
to excellence. She highlighted un-
conscious/implicit bias as affecting 
interactions and decisions. Dr. 
Santiago-Lastra presented informa-
tion finding that health disparity is 
really health inequity. When exam-
ining race as a risk factor, consider 
looking deeper into the social deter-
minants of health. Dr. Wilson dis-
cussed being black in urology and 
the need for multi-level support of 
underrepresented minorities with 
pipeline programs (including early 
mentorship), recruitment and re-
tention efforts.

Additional highlights of pre-
sented work include: Jennifer 
Locke, MD, won the “Clinical 
Essay Award” for work entitled 
“Characterizing the Cortical 
Pathways  Under ly ing Visual 
Trigger Induced Urinary Urgency 
Incontinence by Functional MRI.” 
Claire C. Yang, MD won the “Top 
Podium Award” for her work exam-
ining “Early Chemodenervation of 
Detrusor After Spinal Cord Injury 
Can Reduce Bladder Fibrosis and 
Hypertrophy.” Dmitry Volkin, MD 
won the “Best Video Award” for 
his work entitled “Robotic Assisted 
Repair of Perineal Bladder Hernia.” 

The 2021 SUFU award winners, 
representing our specialty and mis-
sion so very well, included: Eric 
S. Rovner, MD (Distinguished 
Service Award), Tamera G. 
Bavendam, MD, MS (Lifetime 
Achievement Award) and Una 
J. Lee MD, FPMRS (Zimskind 
Award). E. Ann Gormley, MD 
received the National Association 
For Continence – Continence Care 
Champion Award. 

There were so many valuable 
and high-yield presentations during 
the SUFU Virtual Meeting 2021, 
it was impossible to encompass all 
of them in this report. That being 
said, many of the presentations 
from the 2021 Virtual Meeting are 
now archived on the SUFU web-
site and available for on-demand 
viewing with SUFU membership 
(https://sufuorg.com/meetings/past/
videos/2021presentations.aspx). ◆
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Is there

to do more after BCG?

Visit TheBladderMatters.com  
to learn more

space

In non-muscle invasive  
bladder cancer (NMIBC)

When BCG fails, radical cystectomy is the only  
AUA-recommended treatment option for patients  
with high-risk NMIBC. Additional therapies after  
BCG failure could help patients, especially those who 
are ineligible or unwilling to undergo surgery.1
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