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

IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
There are no contraindications for LYNPARZA.

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

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

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

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

ADVERSE REACTIONS—HRR Gene-mutated Metastatic Castration-
Resistant Prostate Cancer
Most common adverse reactions (Grades 1-4) in ≥10% of patients who 
received LYNPARZA for PROfound were: anemia (46%), fatigue (including 
asthenia) (41%), nausea (41%), decreased appetite (30%), diarrhea (21%), 
vomiting (18%), thrombocytopenia (12%), cough (11%), and dyspnea (10%).

Most common laboratory abnormalities (Grades 1-4) in ≥25% of patients 
who received LYNPARZA for PROfound were: decrease in hemoglobin 
(98%), decrease in lymphocytes (62%), decrease in leukocytes (53%), and 
decrease in absolute neutrophil count (34%).

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

USE IN SPECIFIC POPULATIONS
Lactation: No data are available regarding the presence of olaparib in 
human milk, its effects on the breastfed infant or on milk production. 
Because of the potential for serious adverse reactions in the breastfed 
infant, advise a lactating woman not to breastfeed during treatment with 
LYNPARZA and for 1 month after receiving the final dose. 
Pediatric Use: The safety and efficacy of LYNPARZA have not been 
established in pediatric patients.
Hepatic Impairment: No adjustment to the starting dose is required in 
patients with mild or moderate hepatic impairment (Child-Pugh 
classification A and B). There are no data in patients with severe hepatic 
impairment (Child-Pugh classification C).

IMPORTANT SAFETY INFORMATION (CONT’D)
USE IN SPECIFIC POPULATIONS (CONT’D) 
Renal Impairment: No dosage modification is recommended in patients 
with mild renal impairment (CLcr 51-80 mL/min estimated by Cockcroft-
Gault). In patients with moderate renal impairment (CLcr 31-50 mL/min), 
reduce the dose of LYNPARZA to 200 mg twice daily. There are no data 
in patients with severe renal impairment or end-stage renal disease 
(CLcr ≤30 mL/min).

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

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

BICR=blinded independent central review; CI=confidence interval; CRPC=castration-resistant 
prostate cancer; FDA=US Food and Drug Administration; GnRH=gonadotropin-releasing hormone; 
HR=hazard ratio; HRR=homologous recombination repair; HRRm=homologous recombination repair 
gene–mutated; mCRPC=metastatic castration-resistant prostate cancer; ORR=objective response 
rate; OS=overall survival; PARPi=poly (ADP-ribose) polymerase inhibitor; PCWG3=Prostate Cancer 
Working Group 3; RECIST=Response Evaluation Criteria in Solid Tumors; rPFS=radiological 
progression-free survival.

References: 1. LYNPARZA® (olaparib) [prescribing information]. Wilmington, DE: AstraZeneca 
Pharmaceuticals LP; 2022. 2. de Bono J, Mateo J, Fizazi K, et al. Olaparib for metastatic 
castration-resistant prostate cancer. N Engl J Med. 2020;382(22):2091-2102. 3. Teo MY, Rathkopf 
DE, Kantoff P. Treatment of advanced prostate cancer. Annu Rev Med. 2019;70: 479-499.

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

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

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

• KEY ELIGIBILITY CRITERIA: metastatic castration-resistant prostate cancer; progression on prior enzalutamide or abiraterone for the 
treatment of metastatic prostate cancer and/or CRPC; a tumor mutation in at least 1 of 15 genes involved in the HRR pathway

• Patients were divided by mutation: BRCA1/2 or ATM gene mutation (Cohort A [n=245]†,‡) and other HRR gene mutations (Cohort B 
[n=142]‡,§), and randomization was stratified by prior receipt of taxane chemotherapy and presence of measurable disease by RECIST 1.1 

• Each cohort was randomized 2:1 to receive LYNPARZA (tablets, 300 mg per dose, twice daily) or investigator’s choice of enzalutamide 
or abiraterone||

Although patients with PPP2R2A gene mutations were enrolled in the trial, LYNPARZA is not indicated for the treatment of patients with this gene mutation due to unfavorable 
risk-benefit ratio.
*HRR gene mutations (BRCA1, BRCA2, ATM, BARD1, BRIP1, CDK12, CHEK1, CHEK2, FANCL, PALB2, PPP2R2A, RAD51B, RAD51C, RAD51D, and/or RAD54L) were identified by tissue-based testing using the 
Foundation Medicine FoundationOne® clinical trial HRR assay performed at a central laboratory. No patients were enrolled who had mutations in 2 of the 15 prespecified HRR genes: FANCL and RAD51C. 

†Patients with co-mutations (BRCA1, BRCA2, or ATM plus a Cohort B gene) were assigned to Cohort A. 
‡All patients received a GnRH analog or had prior bilateral orchiectomy. 
§BARD1, BRIP1, CDK12, CHEK1, CHEK2, FANCL, PALB2, PPP2R2A, RAD51B, RAD51C, RAD51D, or RAD54L. 
||Upon radiological progression confirmed by BICR, patients randomized to enzalutamide or abiraterone were given the option to switch to LYNPARZA.

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

• Consistent results were observed in exploratory analyses of rPFS:
- For patients who received or did not receive prior taxane therapy
- For those with germline BRCA mutations identified using the Myriad BRACAnalysis CDx® assay 

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

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

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

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

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

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

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

ADDITIONAL SECONDARY ENDPOINTS1,2

7.4 MONTHS

LYNPARZA median rPFS (n=162)

LYNPARZA median OS (n=162)

19.1 MONTHS 

3.6 MONTHS

14.7 MONTHS

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

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

(95% CI: 1.9–3.7)

(95% CI: 11.9–18.8) 

(95% CI: 6.2–9.3)

(95% CI: 17.4–23.4)

>2x median

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

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

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

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

Not an actual patient.

For certain patients with HRRm mCRPC



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

IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
There are no contraindications for LYNPARZA.

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

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

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

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

ADVERSE REACTIONS—HRR Gene-mutated Metastatic Castration-
Resistant Prostate Cancer
Most common adverse reactions (Grades 1-4) in ≥10% of patients who 
received LYNPARZA for PROfound were: anemia (46%), fatigue (including 
asthenia) (41%), nausea (41%), decreased appetite (30%), diarrhea (21%), 
vomiting (18%), thrombocytopenia (12%), cough (11%), and dyspnea (10%).

Most common laboratory abnormalities (Grades 1-4) in ≥25% of patients 
who received LYNPARZA for PROfound were: decrease in hemoglobin 
(98%), decrease in lymphocytes (62%), decrease in leukocytes (53%), and 
decrease in absolute neutrophil count (34%).

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

USE IN SPECIFIC POPULATIONS
Lactation: No data are available regarding the presence of olaparib in 
human milk, its effects on the breastfed infant or on milk production. 
Because of the potential for serious adverse reactions in the breastfed 
infant, advise a lactating woman not to breastfeed during treatment with 
LYNPARZA and for 1 month after receiving the final dose. 
Pediatric Use: The safety and efficacy of LYNPARZA have not been 
established in pediatric patients.
Hepatic Impairment: No adjustment to the starting dose is required in 
patients with mild or moderate hepatic impairment (Child-Pugh 
classification A and B). There are no data in patients with severe hepatic 
impairment (Child-Pugh classification C).

IMPORTANT SAFETY INFORMATION (CONT’D)
USE IN SPECIFIC POPULATIONS (CONT’D) 
Renal Impairment: No dosage modification is recommended in patients 
with mild renal impairment (CLcr 51-80 mL/min estimated by Cockcroft-
Gault). In patients with moderate renal impairment (CLcr 31-50 mL/min), 
reduce the dose of LYNPARZA to 200 mg twice daily. There are no data 
in patients with severe renal impairment or end-stage renal disease 
(CLcr ≤30 mL/min).

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

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

BICR=blinded independent central review; CI=confidence interval; CRPC=castration-resistant 
prostate cancer; FDA=US Food and Drug Administration; GnRH=gonadotropin-releasing hormone; 
HR=hazard ratio; HRR=homologous recombination repair; HRRm=homologous recombination repair 
gene–mutated; mCRPC=metastatic castration-resistant prostate cancer; ORR=objective response 
rate; OS=overall survival; PARPi=poly (ADP-ribose) polymerase inhibitor; PCWG3=Prostate Cancer 
Working Group 3; RECIST=Response Evaluation Criteria in Solid Tumors; rPFS=radiological 
progression-free survival.

References: 1. LYNPARZA® (olaparib) [prescribing information]. Wilmington, DE: AstraZeneca 
Pharmaceuticals LP; 2022. 2. de Bono J, Mateo J, Fizazi K, et al. Olaparib for metastatic 
castration-resistant prostate cancer. N Engl J Med. 2020;382(22):2091-2102. 3. Teo MY, Rathkopf 
DE, Kantoff P. Treatment of advanced prostate cancer. Annu Rev Med. 2019;70: 479-499.

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

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

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

• KEY ELIGIBILITY CRITERIA: metastatic castration-resistant prostate cancer; progression on prior enzalutamide or abiraterone for the 
treatment of metastatic prostate cancer and/or CRPC; a tumor mutation in at least 1 of 15 genes involved in the HRR pathway

• Patients were divided by mutation: BRCA1/2 or ATM gene mutation (Cohort A [n=245]†,‡) and other HRR gene mutations (Cohort B 
[n=142]‡,§), and randomization was stratified by prior receipt of taxane chemotherapy and presence of measurable disease by RECIST 1.1 

• Each cohort was randomized 2:1 to receive LYNPARZA (tablets, 300 mg per dose, twice daily) or investigator’s choice of enzalutamide 
or abiraterone||

Although patients with PPP2R2A gene mutations were enrolled in the trial, LYNPARZA is not indicated for the treatment of patients with this gene mutation due to unfavorable 
risk-benefit ratio.
*HRR gene mutations (BRCA1, BRCA2, ATM, BARD1, BRIP1, CDK12, CHEK1, CHEK2, FANCL, PALB2, PPP2R2A, RAD51B, RAD51C, RAD51D, and/or RAD54L) were identified by tissue-based testing using the 
Foundation Medicine FoundationOne® clinical trial HRR assay performed at a central laboratory. No patients were enrolled who had mutations in 2 of the 15 prespecified HRR genes: FANCL and RAD51C. 

†Patients with co-mutations (BRCA1, BRCA2, or ATM plus a Cohort B gene) were assigned to Cohort A. 
‡All patients received a GnRH analog or had prior bilateral orchiectomy. 
§BARD1, BRIP1, CDK12, CHEK1, CHEK2, FANCL, PALB2, PPP2R2A, RAD51B, RAD51C, RAD51D, or RAD54L. 
||Upon radiological progression confirmed by BICR, patients randomized to enzalutamide or abiraterone were given the option to switch to LYNPARZA.

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

• Consistent results were observed in exploratory analyses of rPFS:
- For patients who received or did not receive prior taxane therapy
- For those with germline BRCA mutations identified using the Myriad BRACAnalysis CDx® assay 

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

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

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

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

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

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

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

ADDITIONAL SECONDARY ENDPOINTS1,2

7.4 MONTHS

LYNPARZA median rPFS (n=162)

LYNPARZA median OS (n=162)

19.1 MONTHS 

3.6 MONTHS

14.7 MONTHS

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

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

(95% CI: 1.9–3.7)

(95% CI: 11.9–18.8) 

(95% CI: 6.2–9.3)

(95% CI: 17.4–23.4)

>2x median

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

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

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

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

Not an actual patient.

For certain patients with HRRm mCRPC



LYNPARZA® (olaparib) tablets, for oral use
Initial U.S. Approval: 2014 
Brief Summary of Prescribing Information. For complete prescribing information 
consult official package insert. 
INDICATIONS AND USAGE
HRR Gene-mutated Metastatic Castration-Resistant Prostate Cancer
Lynparza is indicated for the treatment of adult patients with deleterious or 
suspected deleterious germline or somatic homologous recombination repair (HRR) 
gene-mutated metastatic castration-resistant prostate cancer (mCRPC) who have 
progressed following prior treatment with enzalutamide or abiraterone. Select 
patients for therapy based on an FDA-approved companion diagnostic for Lynparza 
[see Dosage and Administration (2.1) in the full Prescribing Information].
DOSAGE AND ADMINISTRATION
Patient Selection
Information on FDA-approved tests for the detection of genetic mutations is 
available at http://www.fda.gov/companiondiagnostics.
Select patients for treatment with Lynparza based on the presence of deleterious or 
suspected deleterious HRR gene mutations, including BRCA mutations, or genomic 
instability based on the indication, biomarker, and sample type (Table 1).
Table 1 Biomarker Testing for Patient Selection*

Indication Biomarker Sample type
Tumor Blood Plasma

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

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

FANCLm, PALB2m, RAD51Bm,  
RAD51Cm, RAD51Dm, RAD54Lm

X

gBRCA1m, gBRCA2m X
ATMm, BRCA1m, BRCA2m X

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

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

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

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

After the inhibitor has been discontinued for 3 to 5 elimination half-lives, resume the 
Lynparza dose taken prior to initiating the CYP3A inhibitor [see Drug Interactions 
(7.2) and Clinical Pharmacology (12.3) in the full Prescribing Information].
Dosage Modifications for Renal Impairment
Moderate Renal Impairment
In patients with moderate renal impairment (CLcr 31-50 mL/min), reduce the 
Lynparza dosage to 200 mg orally twice daily [see Use in Specific Populations 
(8.6) and Clinical Pharmacology (12.3) in the full Prescribing Information].
CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Myelodysplastic Syndrome/Acute Myeloid Leukemia
Myelodysplastic syndrome (MDS)/Acute Myeloid Leukemia (AML) has occurred in 
patients treated with Lynparza and some cases were fatal.
In clinical studies enrolling 2901 patients with various cancers who received Lynparza 
as a single agent [see Adverse Reactions (6.1) in the full Prescribing Information], 
the cumulative incidence of MDS/AML was approximately 1.5% (43/2901). Of these, 
51% (22/43) had a fatal outcome. The median duration of therapy with Lynparza in 
patients who developed MDS/AML was 2 years (range: < 6 months to > 10 years). 
All of these patients had received previous chemotherapy with platinum agents  
and/or other DNA damaging agents including radiotherapy.
Do not start Lynparza until patients have recovered from hematological toxicity 
caused by previous chemotherapy (≤ Grade 1). Monitor complete blood count for 
cytopenia at baseline and monthly thereafter for clinically significant changes during 
treatment. For prolonged hematological toxicities, interrupt Lynparza and monitor 
blood counts weekly until recovery. If the levels have not recovered to Grade 1 or  
less after 4 weeks, refer the patient to a hematologist for further investigations, 
including bone marrow analysis and blood sample for cytogenetics. If MDS/AML  
is confirmed, discontinue Lynparza.
Pneumonitis
In clinical studies enrolling 2901 patients with various cancers who received  
Lynparza as a single agent [see Adverse Reactions (6.1) in the full Prescribing 
Information], the incidence of pneumonitis, including fatal cases, was 0.8% 
(24/2901). If patients present with new or worsening respiratory symptoms such as 
dyspnea, cough and fever, or a radiological abnormality occurs, interrupt Lynparza 
treatment and promptly assess the source of the symptoms. If pneumonitis is 
confirmed, discontinue Lynparza treatment and treat the patient appropriately.
Embryo-Fetal Toxicity
Lynparza can cause fetal harm when administered to a pregnant woman based on 
its mechanism of action and findings in animals. In an animal reproduction study, 
administration of olaparib to pregnant rats during the period of organogenesis 
caused teratogenicity and embryo-fetal toxicity at exposures below those in patients 
receiving the recommended human dose of 300 mg twice daily. Apprise pregnant 
women of the potential hazard to a fetus and the potential risk for loss of the 
pregnancy. Advise females of reproductive potential to use effective contraception 
during treatment and for 6 months following the last dose of Lynparza. Based on 
findings from genetic toxicity and animal reproduction studies, advise male patients 
with female partners of reproductive potential or who are pregnant to use effective 
contraception during treatment and for 3 months following the last dose of Lynparza 
[see Use in Specific Populations (8.1, 8.3) in the full Prescribing Information].
Venous Thromboembolic Events
Venous thromboembolic events, including pulmonary embolism, occurred in 7% of 
patients with metastatic castration resistant prostate cancer who received Lynparza 

plus androgen deprivation therapy (ADT) compared to 3.1% of patients receiving 
enzalutamide or abiraterone plus ADT in the PROfound study. Patients receiving 
Lynparza and ADT had a 6% incidence of pulmonary embolism compared to 0.8%  
of patients treated with ADT plus either enzalutamide or abiraterone. Monitor 
patients for signs and symptoms of venous thrombosis and pulmonary embolism 
and treat as medically appropriate, which may include long-term anticoagulation  
as clinically indicated.
ADVERSE REACTIONS
The following adverse reactions are discussed elsewhere in the labeling:
•  Myelodysplastic Syndrome/Acute Myeloid Leukemia [see Warnings and 

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

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

Prescribing Information]
Clinical Trial Experience
Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a drug cannot be directly compared 
to rates in the clinical trials of another drug and may not reflect the rates observed 
in practice.
The data described in the WARNINGS AND PRECAUTIONS reflect exposure  
to Lynparza as a single agent in 2901 patients; 2135 patients with exposure to  
300 mg twice daily tablet dose including five controlled, randomized, trials  
(SOLO-1, SOLO-2, OlympiAD, POLO, and PROfound) and to 400 mg twice daily 
capsule dose in 766 patients in other trials that were pooled to conduct safety 
analyses. In these trials, 56% of patients were exposed for 6 months or longer and 
28% were exposed for greater than one year in the Lynparza group.
In this pooled safety population, the most common adverse reactions in ≥10% of 
patients were nausea (60%), fatigue (55%), anemia (36%), vomiting (32%), diarrhea 
(24%), decreased appetite (22%), headache (16%), dysgeusia (15%), cough (15%), 
neutropenia (14%), dyspnea (14%), dizziness (12%), dyspepsia (12%), leukopenia 
(11%), and thrombocytopenia (10%).
HRR Gene-mutated Metastatic Castration-Resistant Prostate Cancer
PROfound
The safety of Lynparza as monotherapy was evaluated in patients with mCRPC and 
HRR gene mutations who have progressed following prior treatment with enzalutamide 
or abiraterone in PROfound [see Clinical Studies (14.8) in the full Prescribing 
Information]. This study was a randomized, open-label, multi-center study in which 
386 patients received either Lynparza tablets 300 mg orally twice daily (n=256) or 
investigator’s choice of enzalutamide or abiraterone acetate (n=130) until disease 
progression or unacceptable toxicity. Among patients receiving Lynparza, 62% were 
exposed for 6 months or longer and 20% were exposed for greater than one year.
Fatal adverse reactions occurred in 4% of patients treated with Lynparza. These 
included pneumonia (1.2%), cardiopulmonary failure (0.4%), aspiration pneumonia 
(0.4%), intestinal diverticulum (0.4%), septic shock (0.4%), Budd-Chiari Syndrome 
(0.4%), sudden death (0.4%), and acute cardiac failure (0.4%).
Serious adverse reactions occurred in 36% of patients receiving Lynparza. The most 
frequent serious adverse reactions (≥2%) were anemia (9%), pneumonia (4%), 
pulmonary embolism (2%), fatigue/asthenia (2%), and urinary tract infection (2%).
Dose interruptions due to an adverse reaction of any grade occurred in 45% of 
patients receiving Lynparza; dose reductions due to an adverse reaction occurred 
in 22% of Lynparza patients. The most frequent adverse reactions leading to dose 
interruption of Lynparza were anemia (25%) and thrombocytopenia (6%) and the 
most frequent adverse reaction leading to reduction of Lynparza was anemia (16%). 
Discontinuation due to adverse reactions occurred in 18% of Lynparza. The adverse 
reaction that most frequently led to discontinuation of Lynparza was anemia (7%).
Tables 18 and 19 summarize the adverse reactions and laboratory abnormalities, 
respectively, in patients in PROfound.
Table 18  Adverse Reactions* Reported in ≥10% of Patients in PROfound

Adverse Reactions Lynparza tablets
n=256

Enzalutamide  
or abiraterone 

n=130
Grades 1-4

(%)
Grades 3-4

(%)
Grades 1-4

(%)
Grades 3-4

(%)
Blood and lymphatic disorders

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

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

General disorders and  
administration site conditions

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

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

Cough 11 0 2 0
Dyspnea 10 2 3 0

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

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

In addition, adverse reactions of clinical relevance in PROfound that occurred in 
<10% of patients receiving Lynparza were neutropenia (9%), venous thromboembolic 
events (7%), dizziness (7%), dysgeusia (7%), dyspepsia (7%), headache (6%), 
pneumonia (5%), stomatitis (5%), rash (4%), blood creatinine increase (4%), 
pneumonitis (2%), upper abdominal pain (2%), and hypersensitivity (1%).
Table 19  Laboratory Abnormalities Reported in ≥25% of Patients in PROfound

Laboratory 
Parameter*

Lynparza tablets
n†= 256

Enzalutamide 
or abiraterone 

n†=130
Grades 1-4
n= 247 (%)

Grades 3-4
n=247 (%)

Grades 1-4
n=124 (%)

Grades 3-4
n=124 (%)

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

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

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

the total number of evaluable patients for each laboratory parameter.

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

of uncertain size, it is not always possible to reliably estimate their frequency or 
establish a causal relationship to drug exposure.
Immune System Disorders: Hypersensitivity including angioedema.
Skin and subcutaneous tissue disorders: Erythema nodosum, rash, dermatitis.
DRUG INTERACTIONS
Use with Anticancer Agents
Clinical studies of Lynparza with other myelosuppressive anticancer agents,  
including DNA damaging agents, indicate a potentiation and prolongation of 
myelosuppressive toxicity.
Effect of Other Drugs on Lynparza
Strong and Moderate CYP3A Inhibitors
Coadministration of CYP3A inhibitors can increase olaparib concentrations, which 
may increase the risk for adverse reactions [see Clinical Pharmacology (12.3) in  
the full Prescribing Information]. Avoid coadministration of strong or moderate 
CYP3A inhibitors. If the strong or moderate inhibitor must be coadministered, 
reduce the dose of Lynparza [see Dosage and Administration (2.4) in the full 
Prescribing Information]. 
Strong and Moderate CYP3A Inducers
Concomitant use with a strong or moderate CYP3A inducer decreased olaparib 
exposure, which may reduce Lynparza efficacy [see Clinical Pharmacology (12.3) 
in the full Prescribing Information]. Avoid coadministration of strong or moderate 
CYP3A inducers.
USE IN SPECIFIC POPULATIONS
Pregnancy 
Risk Summary 
Based on findings in animals and its mechanism of action [see Clinical 
Pharmacology (12.1) in the full Prescribing Information], Lynparza can cause 
fetal harm when administered to a pregnant woman. There are no available data 
on Lynparza use in pregnant women to inform the drug-associated risk. In an 
animal reproduction study, the administration of olaparib to pregnant rats during 
the period of organogenesis caused teratogenicity and embryo-fetal toxicity at 
exposures below those in patients receiving the recommended human dose of  
300 mg twice daily (see Data). Apprise pregnant women of the potential hazard  
to the fetus and the potential risk for loss of the pregnancy.
The estimated background risk of major birth defects and miscarriage for the 
indicated population is unknown. The estimated background risk in the U.S. 
general population of major birth defects is 2-4%; and the risk for spontaneous 
abortion is approximately 15-20% in clinically recognized pregnancies.
Data
Animal Data
In a fertility and early embryonic development study in female rats, olaparib  
was administered orally for 14 days before mating through to Day 6 of pregnancy, 
which resulted in increased post-implantation loss at a dose level of 15 mg/kg/day  
(with maternal systemic exposures approximately 7% of the human exposure  
(AUC0-24h) at the recommended dose).
In an embryo-fetal development study, pregnant rats received oral doses of  
0.05 and 0.5 mg/kg/day olaparib during the period of organogenesis. A dose of 
0.5 mg/kg/day (with maternal systemic exposures approximately 0.18% of human 
exposure (AUC0-24h) at the recommended dose) caused embryo-fetal toxicities 
including increased post-implantation loss and major malformations of the eyes 
(anophthalmia, microphthalmia), vertebrae/ribs (extra rib or ossification center; 
fused or absent neural arches, ribs, and sternebrae), skull (fused exoccipital), 
and diaphragm (hernia). Additional abnormalities or variants included incomplete 
or absent ossification (vertebrae/sternebrae, ribs, limbs) and other findings in the 
vertebrae/sternebrae, pelvic girdle, lung, thymus, liver, ureter, and umbilical artery. 
Some findings noted above in the eyes, ribs, and ureter were observed at a dose 
of 0.05 mg/kg/day olaparib at lower incidence.
Lactation
Risk Summary
No data are available regarding the presence of olaparib in human milk, or on its 
effects on the breastfed infant or on milk production. Because of the potential for 
serious adverse reactions in the breastfed infants from Lynparza, advise a lactating 
woman not to breastfeed during treatment with Lynparza and for one month  
after receiving the last dose.
Females and Males of Reproductive Potential
Pregnancy Testing
Recommend pregnancy testing for females of reproductive potential prior to  
initiating treatment with Lynparza.
Contraception
Females
Lynparza can cause fetal harm when administered to a pregnant woman [see  
Use in Specific Populations (8.1) in the full Prescribing Information]. Advise females 
of reproductive potential to use effective contraception during treatment with 
Lynparza and for at least 6 months following the last dose.  
Males
Based on findings in genetic toxicity and animal reproduction studies, advise male 
patients with female partners of reproductive potential or who are pregnant to use 
effective contraception during treatment and for 3 months following the last dose 
of Lynparza. Advise male patients not to donate sperm during therapy and for  
3 months following the last dose of Lynparza [see Use in Specific Populations (8.1) 
and Nonclinical Toxicology (13.1) in the full Prescribing Information].   
Pediatric Use
Safety and effectiveness of Lynparza have not been established in pediatric patients.
Geriatric Use
Of the 2901 patients with advanced solid tumors who received Lynparza as a single 
agent, 680 (23%) patients were aged ≥65 years, and this included 206 (7%) patients 
who were aged ≥75 years. Thirteen (0.4%) patients were aged ≥85 years.
Of the 535 patients with advanced solid tumors who received Lynparza tablets  
300 mg orally twice daily in combination with bevacizumab, 204 (38%) patients 
were aged ≥65 years, and this included 31 (6%) patients who were aged ≥75 years.
No overall differences in the safety or effectiveness of Lynparza were observed 
between these patients and younger patients.
Renal Impairment
No dosage modification is recommended in patients with mild renal impairment 
(CLcr 51 to 80 mL/min estimated by Cockcroft-Gault). Reduce Lynparza dosage 
to 200 mg twice daily in patients with moderate renal impairment (CLcr 31 to  
50 mL/min) [see Dosage and Administration (2.5) in the full Prescribing Information]. 
There are no data in patients with severe renal impairment or end-stage disease (CLcr 
≤30 mL/min) [see Clinical Pharmacology (12.3) in the full Prescribing Information]. 

Hepatic Impairment
No adjustment to the starting dose is required in patients with mild or moderate 
hepatic impairment (Child-Pugh classification A and B). There are no data in 
patients with severe hepatic impairment (Child-Pugh classification C) [see Clinical 
Pharmacology (12.3) in the full Prescribing Information].
Distributed by: AstraZeneca Pharmaceuticals LP, Wilmington, DE 19850
©AstraZeneca 2022
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Ending 2022 Strong With a Stones Focus Issue
John D. Denstedt, MD, FRCSC, 
FACS, FCAHS 
Western University, London, Ontario, Canada

Reflecting on 2022, I am filled 
with pride as I think about the 
tremendous growth AUANews has 
seen over the year. I have loved 
everything about my role as Secre-
tary of the AUA, and becoming Ed-
itor-in-Chief of our member news-
magazine has been a tremendous 
part of this experience.

Looking back on the past few 
years in sheer print page num-
bers, I am eager to share how 
our  urologist-written content 
increased:
•  2019: 268 total pages
• 2020: 358 total pages (34% in-

crease over 2019)
• 2021: 700 total pages (161% in-

crease over 2019)
• 2022: 552 pages through Sep-

tember (already a 105% increase 
over 2019)

In 2022, total print pages 
 decreased—for a good reason! In 
September 2022, we launched 
 AUANewsExtra, the new mid-
month, online-only release of even 
more quality clinical, member, 
business, and human interest con-
tent. We will now deliver 24 issues 
annually to approximately 25,000 
urologists globally.

Looking at article counts is equal-
ly impactful. Again, our articles are 
written by urologists, for urologists. 
These numbers are powerful:
• 2019: 224 articles
• 2020: 273 articles (22% increase 

over 2019)
• 2021: 494 articles (121% increase 

over 2019)
• 2022: 593 articles (165% in-

crease over 2019)
• 2023: The sky’s the limit!

International case reports are a 
valuable way the AUA has grown 
its global reach:

• 2019: ZERO international case 
reports

• 2020: Case reports contributed 
by 6 countries

• 2021: Case reports contributed 
by 8 countries

• 2022: Case reports contributed 
by 9 countries so far

• 2023: Case reports expected 
from 12 countries
It’s also valuable to reflect on 

the focus issues distributed to our 
community this year. We had 
worldwide participation in our 2nd 
annual “Celebrating Diversity with 
the AUA” issue and added May’s 
AUA2022-focused “airplane issue” 
and the prostate cancer September 
issue.

And this month, we end the 
year with the Stones focus issue. 
It has been my privilege to work 
with Dr Ryan Hsi, Vanderbilt 
University Medical Center, and 
Dr Necole M. Streeper, Penn State 

Health Milton S. Hershey Medical 
Center, to publish this important 
issue. I thank them both for their 
expertise and wisdom in putting 
together best-in-class contribu-
tions from the finest leaders in 
urology. I hope you learn as much 
as I have from these varied yet 
insightful articles, showcasing im-
portant work in laser technology, 
dietary management, testing, nat-
ural techniques and supplements, 
and so much more in the area of 
the advancement of stones treat-
ment and care.

In 2023, we have planned for 
extensive multimedia growth of 
our AUANews digital ecosystem. 
There is so much to look forward 
to. Thank you for a wonderful 
2022 and best wishes for a hap-
py, healthy, and prosperous 2023. 
Thank you for joining us on this 
amazing AUANews journey. I’m so 
glad you’re here with us! STOP

JANUARY 2023

Neuromodulation for Neurogenic Lower Urinary Tract Dysfunction: Reviewing the Latest Evidence

Marcio A. Averbeck, MD, MSc, PhD, TiSBU

Citrate Alkali Content of Common Over-the-Counter and Medical Food Supplements

Brett Johnson, MD

Defining Success After Anterior Urethroplasty: Highlighting the Need for a Universal Definition

Katherine T. Anderson, MD and Sean P. Elliott, MD

Reducing Treatment-related Morbidity in Early-stage Testicular Cancer

Aditya Bagrodia, MD and Luke L. Wang, MD

Is 50% Improvement Enough? Revisiting the Definition of Success for Overactive Bladder Therapies

David K. Charles, MD; R. Corey O’Connor, MD; and Michael L. Guralnick, MD, FRCSC
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THE TOP 5 AUA HAPPENINGS THIS MONTH!

Calling all peer reviewers! The Journal of Urology®, Urology Practice®, and 
JU Open Plus are looking for volunteer experts to review submissions to the 
journals. Email the publications team with your contact information and areas 
of expertise!

publications@AUANet.org

The AUA is proud to announce the launch of Innovation Nexus—the only 
urology-specific research incubator of its kind! Learn more about this powerful 
forum for advancing urological discovery to tangible solutions that improve 
patient care and save lives.

AUANexus.org

Save the date for the 2023 AUA Annual Meeting in Chicago from April 
28-May 1, 2023. Registration opens soon! 

AUAnet.org/AUA2023

Receive the most timely urology topics of 2023 in 40 convenient lessons! 
Subscribe to the 2023 Update Series today.

AUAnet.org/Update

Teaching Award nominations are due December 20th! Nominate a urology 
educator who has positively impacted trainee education. Now open for 
educators within AUA Section boundaries, including Canada and Mexico! The 
winner will receive their award at AUA2023 in Chicago. 

AUAnet.org/TeachingAward
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Renal Pelvis Pressures: Should We Care?
Naeem Bhojani, MD
University of Montreal, Canada

Ben H. Chew, MD
University of British Columbia, Vancouver, Canada

Sepsis is one of the most serious 
complications following ureteros-
copy. We recently reported that the 
rate of sepsis after ureteroscopy in 
North America is 5.5%.1 Further-
more, we also showed that health 
care utilization and cost associated 
with sepsis after ureteroscopy is 
magnitudes higher than for those 
who do not develop sepsis.1 Sepsis 
after ureteroscopy has also been 
shown to significantly increase all 
cause in patient mortality (HR 17).2 
Pressure within the renal collecting 
system, also known as intrarenal 
pressure (IRP), ranges from 0 to 6 
mm Hg at baseline but can increase 
significantly during endoscopic 
surgery. IRP has recently garnered 
a lot of attention due to the pos-
sibility that higher IRP can result 
in complications such as pain, in-
fection, and even renal damage.3 
The main cause of elevated IRP is 
thought to be the type of irrigation 
used and whether or not a ureteral 
access sheath (UAS) is in place. It 
has been shown that a UAS can re-
duce IRP when using a 12/14Fr- or 
14/16Fr-sized UAS.4

A number of studies have de-
termined that IRPs above 40 mm 
Hg (and even as low as 20 mm Hg) 
will lead to pyelovenous backflow—
something theorized to increase 
the risk of urosepsis and pain.3 Post 
ureteroscopy pain can occur even 
in the absence of intraoperative 
complications. Suggestions that it is 
related to pressure were supported 
by a study by Pedersen et al, who 
studied 15 patients undergoing 
percutaneous nephrolithotomy.5 
With the patient awake, they in-
stilled contrast at a rate of 1 cc/sec 
through a 7Fr catheter and mea-
sured IRP via the nephrostomy 
tube. Using a visual analog scale, 
they determined that the average 
threshold of when patients expe-
rienced pain was when IRP went 
above ~34 mm Hg. It remains to 
be determined if occurrence of this 
pain occurs with a spike in IRP or 
whether it requires a sustained du-
ration of elevated IRP.

It is important to recognize that a 

number of factors can impact IRP. 
As discussed, the type and amount 
of irrigation used has a direct im-
pact on IRP. Pressure irrigation will 
produce a higher IRP than gravi-

ty irrigation. Hand irrigation with 
a syringe is variable and depends 
on the amount of force being used 
to irrigate the collecting system. A 
retrospective study examined the 
impact of irrigant flow rate and vol-
ume on post-ureteroscopy system-
atic inflammatory response syn-
drome (SIRS). Both flow rate and 
irrigant volume were found to be 
independent predictors of SIRS.6 
A randomized study by Omar et 
al comparing irrigation pressures 
of 80 mm Hg vs 200 mm Hg in 
patients undergoing percutaneous 
nephrolithotomy determined that 
higher irrigation pressure was an 
independent predictor of postoper-
ative SIRS.7

One of the hypotheses behind 
the relationship between high IRP 
and postoperative infections is py-
elovenous/renal backflow leading 
to absorption of bacteria. A recent 
AUA abstract used a porcine mod-
el to test sterile saline irrigation 
fluid compared to saline infected 

with a standardized concentration 
of uropathogenic Escherichia coli for 
60 minutes at IRPs of 37 mm Hg 
or 75 mm Hg.8 It was determined 
that irrigation with the E. coli infect-
ed saline produced an inflammato-
ry response with positive kidney 
cultures (pyelonephritis) even at 
the lower 37 mm Hg pressure. At 
the higher IRP of 75 mm Hg they 
found positive kidney cultures as 
well as bacteremia with positive 
blood cultures. If bacteria is pres-
ent in the collecting system, a high-
er IRP may lead to bacteremia and 
possibly a septic event.

In a study by Schwalb et al, a 
porcine model was used to exam-
ine the impact of exceptionally 
high IRP during ureteroscopy.9 A 
nephrostomy tube attached to a 
transducer was placed in order to 
measure IRP. It was determined 
that IRPs above 204 cm H2O 
produced significant pathological 

Figure. Intraoperative pressure sensing in a single-use digital ureterorenoscope.

Arrow-right Continued on page 8

“ A number of 
studies have 
determined that 
IRPs above  
40 mm Hg (and 
even as low as  
20 mm Hg) will 
lead to pyelovenous 
backflow—
something 
theorized to 
increase the risk 
of urosepsis and 
pain.3”
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changes to the kidney compared to 
pressures less than 122.4 cm H2O.9

Previously, measuring IRP 
during ureteroscopy was cum-
bersome and has been described 
in patients with a pre-existing ne-
phrostomy tube during ureteros-
copy.9 There are pressure-sens-
ing guidewires that may be used 
but these also require additional 
monitors as well as the insertion 
of additional equipment into the 
ureter. Single-use ureteroscopes 
(ie, “disposable” ureteroscopes) 
have been commonly used since 
2016 when the LithoVue (Boston 
Scientific Corporation) uretero-
scope became widely adopted.10 
Recently, the next generation of 
LithoVue ureteroscope, LithoVue 
Elite (LVE), was approved for use 
in Canada. A major advancement 
of the new LVE ureteroscope is its 
ability to sense IRP in real time 
giving readings every second (see 
Figure). It is clear from early work 
that a number of questions need 
to be answered regarding IRP. Is 
there a safe IRP? At what IRP do 

complications occur? Is there one 
maximum threshold pressure that, 
when exceeded, opens a floodgate 
for a complication to occur, or is it 
based on an average pressure over 
a minimum time period? What pa-
tient factors affect IRP? Fortunate-
ly, with the new LVE ureteroscope, 
IRP can be measured in every case 
and we can begin to answer some 
of these questions. Currently, we 
have an ongoing study to evalu-
ate and correlate patient pain and 
infection post ureteroscopy to see 
what role IRP may play. There 
are many questions that need to 
be answered regarding IRP and its 
effect on ureteroscopy outcomes. 
Now there is a convenient tool to 
 measure it.

In summary, IRP is hypothe-
sized to be associated with a num-
ber of important complications. 
One of the most serious complica-
tions is postoperative sepsis. There-
fore, renal pelvis pressures should 
be investigated in order to mitigate 
this dangerous complication. With 
a tool that can be easily used in ev-

ery case to measure IRP, further 
studies will be able to define those 
limits and determine cutoffs to help 
us determine safe IRP levels to re-
duce complications. STOP
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“ One of the 
most serious 
complications 
is postoperative 
sepsis. Therefore, 
renal pelvis 
pressures should 
be investigated in 
order to mitigate 
this dangerous 
complication.”

Thulium, Holmium, or Both for Laser Lithotripsy?
Michael Lipkin, MD, MBA
Duke University Medical Center, Durham,  
North Carolina

The laser has become the pre-
ferred energy source for treating 
urinary stones, particularly in con-
junction with ureteroscopy. Ad-
vances in laser technology over 
the past several years has allowed 
urologists to more efficiently and 
effectively fragment or dust stones. 
High powered holmium lasers with 
or without pulse modulation and 
the introduction of the thulium fi-
ber laser (TFL) have allowed urol-
ogists to treat larger and more com-
plex stones with laser lithotripsy. 
The question still remains, which 
should be the preferred energy 
source for laser lithotripsy?

The introduction of high-powered 
holmium lasers, generally defined 
as ≥ 60 W, has allowed for a greater 
variety of settings, most importantly 
for dusting, and increased frequency. 
With the holmium laser, lower ener-
gy settings have been demonstrated 

to produce the smallest fragments 
allowing for dusting.1 High-powered 
holmium lasers can have energy set-
tings as low as 0.2 J and frequencies as 
high as 100 Hz. The higher frequency  
on high-powered holmium lasers al-
lows for faster dusting. When compar-
ing dusting efficiency between a 120 

W holmium laser and a 20 W holmi-
um laser, Mekayten and colleagues 
found a greater than 50% reduction 
in lasing time with the 120 W laser.2 
The advent of pulse modulation 
for holmium lasers has further im-
proved efficiency in laser lithotripsy. 
Pulse modulation, including Moses 
Technology available on the Boston 
Scientific P120 laser system (Boston 
Scientific, Marlborough, Massachu-
setts) and Vapor Tunnel and Virtu-
al Basket available on the Quanta 
Litho 150 (Cook Medical, Blooming-
ton, Indiana), allows for decreased 
stone movement and improved 
dusting efficiency. Both clinical 
and benchtop studies have demon-
strated improved efficiency when  
compared to standard holmium 
pulse widths.3,4

More recently, the TFL lasers 
have been introduced to the mar-
ket. These lasers provide an even 
greater variety of laser settings, 
with energies as low as 0.05 J and 
frequencies as high as 2,000 Hz. 

Benchtop studies have shown that 
the TFL laser produces finer dust 
and is more efficient at creating 
dust than holmium lasers, with or 
without pulse modulation.5,6 This 
effect is likely due to the longer 
pulse duration and lower peak 
power seen with TFL lasers. In 
addition to improved dusting effi-
ciency in vitro, there are other po-
tential advantages of the TFL laser 
over high-powered holmium. The 
units are generally smaller, quieter, 
and do not require special power 
outlets.

Clinical studies have demonstrat-
ed improved outcomes for the TFL 
compared to the holmium laser. 
Most recently, Ulvik and colleagues 
performed a prospective, random-
ized trial comparing a THL laser 
with a 30 W holmium laser for the 
treatment of intrarenal stones and 
ureteral stones.7 This trial utilized 
a dusting technique for intrarenal 

RENAL PELVIS PRESSURES
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“ The introduction 
of high-powered 
holmium lasers, 
generally defined 
as ≥ 60 W, has 
allowed for a 
greater variety 
of settings, most 
importantly 
for dusting, 
and increased 
frequency.”
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THULIUM, HOLMIUM, OR BOTH FOR LASER LITHOTRIPSY?
Arrow-right Continued from page 8

stones and fragmenting for  ureteral 
stones. The stone-free rate was de-
termined with noncontrast comput-
ed tomography at 3 months. For 
intrarenal stones, TFL performed 
significantly better than holmium, 
with a stone-free rate of 86% vs 
49%. However, for ureteral stones 
both lasers had a 100% stone-free 
rate. They reported reduced mean 
surgical time with the TFL laser as 
well, 49 minutes vs 57 minutes. The 
primary limitation in this trial is it 
utilized a low-powered  holmium  
laser, which is a disadvantage when 
it comes to dusting intrarenal stones. 
High-powered holmium lasers have 
been shown to be more efficient at 
dusting stones than  lower-powered 
holmium lasers.

Ultimately the debate regard-
ing holmium lasers vs TFLs may 

be similar to the debate regarding 
lithotripsy technique, dusting vs 
basketing. Studies have demon-
strated similar clinical outcomes 
whether intrarenal stones are 
treated with dusting or fragmen-
tation with basket extraction.8 
Each technique has its advantag-
es and disadvantages. The dis-
cussion has turned from which 
technique is better to what is the 
right way to approach each stone, 
given stone-related factors and 
patient-related factors. For most 
urologists, both dusting and frag-
mentation with extraction each 
have a role in their practice. The 
same will likely be true for hol-
mium and TFL. Early evidence 
suggests TFL is more efficient at 
dusting, but there is evidence to 
suggest holmium is more effective 
and efficient at fragmentation.9 
This is due to the shorter pulse 
width and higher peak power of 
the holmium laser.

It will be incumbent on urolo-
gists to determine what the opti-
mal scenarios to utilize holmium 
vs TFL lasers are in the future. 

It may be that if the preferred 
treatment is to dust, for instance 
with larger intrarenal stones, the 
TFL laser will be preferred (Fig-
ure 1). In cases where fragmenta-
tion and extraction are preferred 
or indicated, the holmium laser 
may be preferred (Figure 2). In 
order to take the best care of our 
patients it may be that urologists 
will need access to both lasers in 
the future. STOP
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Figure 1. Dust after treating an intrarenal stone with a thulium fiber laser laser.

“ Each technique 
has its 
advantages and 
disadvantages.”

“ It will be 
incumbent on 
urologists to 
determine what 
the optimal 
scenarios to utilize 
holmium vs TFL 
lasers are in the 
future.”

Figure 2. Basket extraction of fragments after holmium laser lithotripsy and fragmentation.
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What’s New in Dietary Management for Kidney Stone 
Prevention?
Kristina L. Penniston, PhD, RDN, 
FAND
University of Wisconsin School of Medicine and Public 
Health, Madison 
UW Health University Hospital and Clinics, 
Madison, Wisconsin

Nutritional strategies to pre-
vent urolithiasis are useful when 
there is a diet-related contributor. 
They may target urine volume/
concentration, pH, and the urinary 
excretion of salts and other com-
pounds that either promote or in-
hibit formation of various types of 
calculi. As needed, strategies are 
implemented to mitigate specific 
altered physiological function or 
other factors (underlying infection, 
for example, or altered gastroin-
testinal function, mineral metabo-
lism, nutritional status, or nutrient 
handling) and to induce favorable 
changes in behavior and/or atti-
tudes about food. Additionally, as 
more is learned about stone dis-
ease and gut and urinary microbi-
ota, nutritional strategies exploiting 
host microbial systems to prevent 
stones will be developed.1 Custom-
ized nutrition strategies, ie, those 
tailored to each patient’s risk fac-
tors, are preferable as they usually 
require fewer changes than broad 
nutrition guidelines that may or 
may not address an individual’s 
particular risk factors.

Individualized dietary manage-
ment for stone prevention requires 
knowledge of how the patient eats. 
This allows for potential stone risk 
triggers to be identified (see Figure). 
Other helpful knowledge for di-
etary management includes patient 
medical and medication histories, 
24-hour urinary stone risk param-
eters, other stone-related biochem-
istry, and stone history (eg, stone 
composition, whether familial/
genetic influences are suspected, 
aggressiveness and frequency of 
stone disease).

The Figure lists conventional 
evidence-based nutrition strategies 
for stone prevention; newer con-
cepts include:
1.  Dietary patterns vs specific foods. 

Large organizations such as the 
American Heart Association, 
the American Cancer Society, 
and the Academy of Nutrition 

and Dietetics have produced 
recommendations for broad 
eating habits vs specific foods.2 
Similarly, the U.S. Department 
of Agriculture’s Dietary Guide-
lines for Americans (available at 
https://health.gov/dietaryguide-
lines/2015/guidelines/chap-
ter-1/) have shifted over time 
from single nutrients and foods 
toward overall dietary patterns. 

These changes were driven by 
evidence that overall dietary 
patterns more strongly correlate 
with health3 and health-related 
quality of life than the presence 
or absence of individual foods 
and nutrients, due in part to the 
synergistic effects of individual 
foods and their associated nu-
trients. For stone prevention, 
diets rich in potassium, calci-
um, phytate, fiber, fluids, bicar-
bonate precursors, and whole 
or fresh vs processed foods are 
recommended.4 This may mean 
focusing more on what patients 
should be eating vs what they 
shouldn’t.

2.  Nondairy strategies for calcium con-
sumption. For various reasons, 
consumption of dairy by many 
Americans is declining.5 Dairy 
was historically the primary 

source of calcium, contributing 
up to 75% of all calcium con-
sumption; alternative sources 
are now needed. Fortunately, 
there are plenty of commercial-
ly available nondairy calcium 
sources. These include calci-
um-fortified plant-based milks, 
many of which are fortified with 
calcium to a higher degree, gram 
for gram, than naturally occurs 
in dairy milk. A 6-ounce serving 
of a plant-based milk, for exam-
ple, typically provides ≥300 mg 
of calcium. When consumed 3 
times daily, such as 1 serving 
with each meal, adequate cal-
cium intake while lowering di-
etary oxalate absorption may be 
possible.

3.  Culturally responsive nutrition rec-
ommendations. This is a primary 
focus in clinical nutrition today 
driven by respect for diverse cul-
tural identities and knowledge 
that most traditional dietary 
patterns can be made healthy. 
Stone-preventive patterns that 
respect culturally based habits 
are no exception. Dietary pat-
terns devoid of dairy, for exam-
ple, can be made ample for cal-
cium with nondairy sources (see 
above). Dietary patterns rich in 
oxalate (eg, traditional Mexican 
diets with staples such as beans 
and corn) can be optimized for 
calcium to tip the balance away 
from higher oxalate absorption. 
Culturally responsive manage-
ment of dietary stone risk fac-
tors should aim to attenuate ef-
fects of staple foods rather than 
eliminate them; this is an area of 
emerging interest.

4.  Stone-specific dietary assessment 
tools. Clinician-delivered diet as-
sessment, education, and coun-
seling improve cardiometabolic 
risk factors.6 Other data demon-
strate that intensive counseling 
involving nutrition specialists 
increases dietary quality par-
ticularly by increasing fruit and 
vegetable consumption.6 Yet 
many barriers prevent wide-
spread clinical nutrition assess-
ment and counseling. Rapid 

Figure. Evidence-based recommendations for individualized nutrition intervention guided by a 
patient’s 24-hour urinary stone risk factors and findings from diet assessment. GI indicates gastroin-
testinal; NaCl, sodium chloride.

“ Individualized 
dietary 
management for 
stone prevention 
requires 
knowledge of how 
the patient eats.”

Arrow-right Continued on page 11
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dietary screening tools, perhaps 
embedded in electronic health 
records and mobile technolo-
gies, are therefore desirable. 
Particularly appealing would be 
tools that target stone-related 
dietary risk factors. While some 
tools are in development, more 
intensive research on flexible 
yet accurate assessment meth-
ods for stone prevention are 
needed.

5.  Over-the-counter alkali. Partly in 
response to higher costs for pre-
scriptive alkali, the number of 
over-the-counter products aimed 
at raising urine citrate and/or pH 
has risen. Most contain various 
citrate and bicarbonate salts as 
well as citric acid. Many forms 
are available, including powders 
to be dissolved in fluids, ready-
to-consume beverages, and tab-
lets and gummies. In addition to 
these products, some sugar-free 
soft drinks and drink mixes are 
also rich in citrate and other or-
ganic acids with bicarbonate po-
tential. Recent studies and those 
underway are providing data 

to evaluate the effectiveness of 
these products.7

6.  Diet-related assistive technologies. 
Various meal-planning apps 
and those designed to induce 
behavior changes are now avail-
able and used by many patients. 
Some find value in use of nu-
trient and calorie counters, diet 
trackers and reminders, and/or 
“smart” technologies, such as 
to increase fluid intake.8 While 
these may appeal mostly to 
more youthful or “tech-savvy” 
patients, their potential to aid 
adherence to stone prevention 
nutrition recommendations is 
significant. More research to 
confirm their utility is needed 
and, indeed, is underway.

7.  Online nutrition counseling. While 
routine during the COVID-19 
pandemic, online clinical en-
counters may never complete-
ly subside. However, they may 
not be as effective. Some stud-
ies demonstrate effectiveness of 
nutrition counseling in virtual 
visits.9 But others demonstrate 
lower patient engagement and 

potentially lower effectiveness, 
such as for weight loss.10 Efforts 
to optimize patient education, 
willingness to change, and mo-
tivation in this setting are thus 
needed.

8.  Personalized and value-based ap-
proaches to nutrition care. Patients’ 
dietary patterns reflect personal, 
cultural, and societal inputs, in-
cluding food-related knowledge, 
intrinsic motivational factors, 
food likes/dislikes and intoler-
ances, individual nutrient needs, 
access to food and food storage 
space, food preparation and 
meal planning skills, economic 
status, aspects of the built envi-
ronment (eg, density of fast food 
and supermarkets, advertising), 
occupational factors (eg, shift 
work, eating/drinking limits), 
religious and spiritual practic-
es, nutritional requirements for 
managing other diseases, family 
expectations, and peer pressure. 
Considering these factors when 
devising nutrition regimens 
may optimize stone prevention 
 efforts. STOP
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The Arrival of Robotic Platforms for Ureteroscopy and 
Percutaneous Stone Surgery
David Bayne, MD, MPH
University of California, San Francisco

Thomas Chi, MD
University of California, San Francisco

Open surgery was for a long 
time the standard of care for 
urinary stone disease. The first 
ureteroscopy procedure was de-
scribed by Young in 1929,1 and 
the first percutaneous access to 
remove a kidney stone in 1976 by 
Fernstrom and Johannson.2 Sub-
sequently, technology in minimal-
ly invasive urinary stone surgery 
has advanced tremendously. Flex-
ible ureteroscopy coupled with 
advances in laser technology have 
allowed for retrograde access to 
stones in all locations of the ureter 
and kidney. Advances in percu-
taneous nephrolithotomy surgery 

and evolution to mini-percutane-
ous nephrolithotomy techniques 
have introduced smaller access 
tracts, allowing for same day 
surgery for larger stone disease. 
These procedures are performed 
expertly with both fluoroscopy 
and ultrasound guidance, yielding 
similar successful results.

To provide maximum efficacy 
for our patients, these surgeries 
require mastery of challenging 
techniques, including fine control 
of flexible scopes as well as pre-
cise percutaneous renal access. 
There exists a need to improve 
urologists’ acquisition of these 
skills or face decreased access to 
care for patients outside of spe-
cialty centers. The arrival of ro-
botic platforms in ureteroscopy 
and percutaneous nephrolithoto-

my has set the stage for increased 
availability for these minimally 

invasive techniques for urologists 
and their patients. This is analo-
gous to the introduction of robot-
ic-assisted laparoscopic surgery 
platforms to expand the availabil-
ity of laparoscopic radical pros-
tatectomy to patients unable to 
travel to referral centers for lapa-
roscopic care. The introduction of 
the  robotic-assisted radical pros-
tatectomy dramatically increased 
the number of urologists able to 
perform minimally invasive sur-
gery for prostate cancer. Ultimate-
ly, this led to increased quality of 
patient care by increasing access 
to minimal invasive surgery.

Robotic ureteroscopy offers 
several potential advantages over 
traditional flexible  ureteroscopy, 

“ The arrival of 
robotic platforms 
in ureteroscopy 
and percutaneous 
nephrolithotomy 
has set the stage 
for increased 
availability for 
these minimally 
invasive 
techniques for 
urologists and 
their patients.”

Arrow-right Continued on page 12
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including greater precision of 
scope control and ergonomic 
comfort for the surgeon. Through 
the use of a robotic control inter-
face analogous to a video game 
controller, robotic ureteroscopy 
eliminates the need for wrist and 
hand contortion to manipulate 
the scope. Robotics provides au-
tomated scope stabilization, facil-
itating increased precision with 
which the urologist drives the 
ureteroscope. In addition, robot-
ic control allows for the surgeon 
to be removed from radiation 
sources, controlling the surgery at 
a semi-remote location in the op-
erating room. Coupled with new 
technology including pressure 
and irrigation sensors, robotic sys-
tems could also hypothetically re-
duce risk for collecting system in-
jury and bacterial seeding into the 
bloodstream leading to sepsis.3

With robotic-assisted percu-
taneous renal access, one major 
potential draw is learning curve 
reduction for the most technically 
challenging aspect of the surgical 
procedure. While fluoroscopic and 

ultrasound imaging guidance are 
readily available approaches for 
renal access, a persistent clinical 
need includes more tools to bring 
easier renal access into a larger 
number or urologists’ hands. In ad-
dition, the potential to reduce radi-
ation exposure risk in comparison 
to fluoroscopic guidance is a clear 
advantage. With the ANT-X: NDR 
Medical Technology, AI platform 
for fluoroscopy needle access tar-
geting system, Taguchi et al showed 
a shorter puncture time relative to 
ultrasound guided access with less 
radiation exposure to enter the 
 kidney.4,5

These technologies together 
have dramatic potential to improve 
access to high-quality minimal-
ly invasive kidney stone surgery. 
By making it easier for urologists 
to obtain their own renal access 
for percutaneous nephrolithoto-
my and increase the precision by 
which ureteroscopy and endoscop-
ic combined intrarenal surgery can 
be performed, more urologists will 
be able to offer these treatment 
modalities with greater accuracy 

to their patients. While here we 
present some anticipated benefits 
of this next generation of robot-
ics, like many new technologies, 
we know that surgeons will often 
identify best case applications not 
currently apparent only after their 
widespread adoption. Ultimately, 
new innovations in stone surgery 
must be both clinically useful and 
cost effective, with the aspiration to 
make safer and more efficient sur-
gical techniques accessible for all 
patient globally. STOP
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“ By making 
it easier for 
urologists to 
obtain their own 
renal access for 
percutaneous 
nephrolithotomy 
and increase the 
precision by which 
ureteroscopy 
and endoscopic 
combined 
intrarenal 
surgery can be 
performed, more 
urologists will 
be able to offer 
these treatment 
modalities with 
greater accuracy 
to their patients.”
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Safety for the Urologist During Endourological Surgery
David T. Miller, MD
University of Pittsburgh Medical Center,  
Pennsylvania

Michelle J. Semins, MD
West Virginia University School of Medicine, 
Wheeling

The headlines are raising the 
alarm. Rising burnout rates among 
physicians and risk of personal in-
jury due to the physical demands 
placed on surgeons are alarming. 
We must ask: “How can we take 
better care of ourselves?” This call 
to action is reflected in the revised 
modern Hippocratic oath: “I will 
attend to my own health, well- 
being, and abilities in order to pro-
vide care of the highest standard.”1 
The risks to urologists in the oper-
ating room include hazardous ex-
posures such as radiation, bodily 
fluids, laser energy, as well as the 
physical demands of operating.

Radiation
Radiation exposure for the urol-

ogist is at present unavoidable. For-
tunately, there has been a growing 
initiative to keep radiation usage 
during cases as low as reasonably 
achievable (ALARA). The risk of 
radiation to the urologist is difficult 
to quantify and varies widely in the 
literature. For stochastic effects, the 
linear no-threshold model proposes 
that any exposure can present a risk.

Techniques to lower this risk in-
clude proper shielding with the 
use of thyroid shield, 2-piece wrap-
around lead, and lead glasses. Re-
cent studies have shown that up to 
20% of urologists may not be using 
thyroid shields, and only 16% of 
urologists wear lead glasses.2 The 
exposure to a urologist per percu-
taneous nephrolithotomy is low at 
around 0.05-0.21 mSv per case, but 
as mentioned previously, the linear 
no-threshold model suggests that 
any exposure can entail risk.3 More-
over, dosimeter use to track expo-
sure among endourologists is poor, 
and doses likely vary significantly.

In addition to personal protec-
tion, radiation reduction protocols 
and adjusting fluoroscopy device 
settings can decrease total fluoros-
copy time up to 80%.4 Education 
is also important, and implement-
ing a curriculum for radiation safe-

ty training for physicians reduces 
fluoroscopy usage by over 50%.5 
Switching device settings to low 
dose, collimating, and limiting 
pulses to 1 frame per second can 
decrease radiation exposure and 
total fluoroscopy time by over 50% 
with no significant effect on total 
operating time.6,7 Other techniques 
that can be used to reduce expo-
sure include using save-and-swap 
technology, using the laser guide 
to target the location without im-
age exposure, marking the areas of 
interest on the drape and floor to 
allow for easy transition of the flu-
oroscope, and using visual and tac-
tile cues before pedal depression.

Promising results of “fluoro-less” 
endourological procedures are 
emerging, and performing endou-
rological procedures is feasible 
without the use of radiation.8,9

Eyes
The eye is particularly exposed 

during endourological surgery to 
bodily fluids, radiation, and laser 
energy. During ureteroscopy eye 
exposure to blood droplets has 
been shown to occur in up to 50% 
of cases on a microscopic level, 
with gross blood exposure almost 
10% of the time.10 Nearly 30% of 
urologists forgo use of any eyewear 
at all during ureteroscopy.11 For-
tunately, the risk of contracting a 
blood-borne infection from this ex-
posure is low, but not zero.

Radiation exposure affects the 
eye as a deterministic effect, mean-
ing there is a threshold cumulative 
dose that leads to cataract forma-
tion. It is estimated that to reach 
this threshold dose a urologist 
would have to perform 20 cases 
using fluoroscopy per month for 

50 years.12 This threshold, though 
high, is conceivable to reach within 
the career of a high-volume endou-
rologist. Lead glasses have been 
shown to reduce eye exposure up 
to 95%; however, as mentioned 
previously, use among endourolo-
gists is low.2

Finally, with the use of laser en-
ergy, there is a theoretical risk of 
ocular injury. Thulium carries an 
increased risk of eye injury com-
pared to holmium. Fortunately, for 
thulium, laser-specific safety gog-

gles provide complete protection, 
and prescription glasses provide 
partial protection.13 For holmium, 
regular glasses appear sufficient to 
prevent injury at all distances.14

Ergonomics
Surgeons are by nature focused 

on the task at hand, which some-
times comes at the expense of 
proper ergonomics leading to bio-
mechanical stresses. In a survey of 
endourologists around two-thirds 
reported orthopedic complaints 
with the most frequent being back, 
neck, hand, and knee issues.15 
While these issues are common, 
awareness is low.16

To reduce risk of orthopedic 
issues the surgeon should ensure 
optimal ergonomics for each case. 
As detailed by Gabrielson et al, 
display monitors should be placed 
80-120 cm away, directly in front of 
the operating surgeon to allow for 
less than 30° of neck flexion (see 
Figure). The upper body should 
be positioned with elbows bending 
between 90° and 120° with arms 

Figure. Safety recommendations by body region.17,19
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abducted no more than 30°. A fin-
ger grip rather than a palm grip 
of the ureteroscope is preferable. 
Surgeons should be primarily en-
gaging the wrist and finger muscles 
to control the scope as opposed to 
large inefficient movements with 
the shoulders and elbows. The foot 
pedal should be placed such that 
dorsiflexion is less than 25°, and 
alternating which foot controls the 
pedal also decreases fatigue.17

Proper selection of equipment 
and instruments can also lessen 
physical strain. For example, wear-
ing 2-piece lead aprons improves 
weight distribution compared with 
1-piece aprons.18 Use of lighter ure-

teroscopes results in less muscle 
group activation and decreases sur-
geon fatigue.19

The Pregnant 
Endourologist

Lastly, one unique group that 
is at potentially higher risk in the 
operating room is the pregnant en-
dourologist. Pregnancy should be 
declared to the radiation safety offi-
cer from the onset of pregnancy. A 
fetal dosimeter should be assigned 
for those with any radiation usage, 
and badge dose should be checked 
monthly. Dr Somani’s team recent-
ly looked at rules and regulations 
for a pregnant endourologist in 12 
European countries, and found a 
lack of universal guidance and var-
ied practices.20 While no guidelines 
exist, some safety considerations 
specific to the operating room in-
clude fetal radiation exposure, ad-
ditional shielding, lead gown spec-
ifications, and standing and lifting 
restrictions.

Conclusion
There are many potential safety 

concerns for the urologist during 
endourological surgery. Steps to 

mitigate the risks of occupation-
al exposure include proper lead 
shielding, decreasing radiation us-
age, practicing sound ergonomics 
to limit orthopedic injury, and the 
use of eye protection. As urologists, 
we should ensure optimal self-care 
to promote career longevity. STOP
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Testing the Role of 24-Hour Urine Assays in the  
Management of Stone Disease
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Nephrolithiasis is a chronic con-
dition for which preventive dietary 
and pharmacological interventions 
play an important management 
role. Traditionally, providers have 
screened for metabolic abnormali-
ties on the results of a 24-hour urine 
collection, which can give insight 
into the pathophysiology of stone 
formation and help the provid-
er identify specific interventions.1 
While it is known that clinicians at 

least modify and tailor pharmaco-
logic treatment based on testing,2 
only 1 observational study has 
shown a reduction in stone events 
among recurrent, stone-forming 
patients who received testing.3 
Three studies have reported no 
differences in rates of recurrent 
stone events between patients with 
and without 24-hour testing.4-6 Ac-
cordingly, the American College of 
Physicians did not endorse testing,7 
stating the evidence is insufficient 
to conclude testing is beneficial. 
However, it should be noted that 
those guidelines predated these 
more recent studies.

There is the possibility that ini-
tiating pharmacological therapy 

without 24-hour urine testing—also 
called empirical therapy—may 
be beneficial to reducing kidney 
stone recurrence.8 The rationale 
for empirical therapy is supported 
by several randomized controlled 
diet and pharmacologic trials in 
which the identification of base-
line urinary calcium, oxalate, and 
citrate did not predict symptomat-
ic kidney stone recurrence.9 Some 
positive trials of citrate therapy 
did not require the intervention 
group to have low urinary citrate. 
The same was true for several thi-
azide trials that did not require 
elevated urinary calcium as an in-
clusion criteria. The only positive 
diet intervention trial by Borghi 

et al did not require more than 
elevated urinary calcium among 
eligible participants (and was per-
formed only in men).

No prior trials have compared se-
lective vs empirical pharmacologi-
cal intervention strategies. The only 
study comparing empirical vs selec-
tive therapy was a diet-only inter-
vention study among patients who 
had a first-time stone event.10 At 3 
years, stone recurrence occurred in 
7% of the selective therapy group 
and 23% of the empirical therapy 
group. However, a major flaw of 
this study was significant follow-up 
bias: only follow-up visits and 24-

SAFETY FOR THE UROLOGIST DURING ENDOUROLOGICAL SURGERY
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hour urine testing were performed 
in the selective therapy group. The 
empirical therapy group had sparse 
follow-up during the study.

Within this context, we initiated 
a National Institutes of Health–
funded clinical trial to test selec-
tive and empirical prevention 
strategies among recurrent kidney 
stone formers (see Figure). We 
call this study the URINE Study: 
Urinary supersaturation in a Ran-
domized trial among Individuals 
with Nephrolithiasis compar-
ing Empirical vs selective ther-
apy (clinicaltrials.gov identifier: 
NCT05365477). The study design 
and interventions were chosen 
based on consensus feedback from 
the EDGE Research Consortium. 
After randomization, participants 
in the empirical arm receive di-
etary counseling regarding intakes 
of fluids, sodium, sugary beverag-
es, and animal protein, and they 
are prescribed indapamide and 
potassium citrate. Participants in 
the selective arm receive dietary 
counseling and medication spe-
cific to their 24-hour urine values, 
with adjustment of the interven-

tions based on follow-up 24-hour 
urine testing at week 4. At week 8, 
a repeat 24-hour urine test will be 
performed to assess the primary 
outcomes of calcium oxalate and 
calcium phosphate supersatura-
tion. Secondary outcomes assessed 
will include individual 24-hour 
urine parameters, side effects, and 
adherence. 

We anticipate this study will de-
termine the impact of empirical vs 
selective therapy on urinary super-
saturation and acquire sufficient 
foundational data toward a future 
prospective study to assess symp-
tomatic stone events. If selective 
therapy is beneficial for kidney 
stone prevention, then clinicians 
need the evidence to support using 
it. Empirical therapy, if established 
as an effective strategy, would lower 
the barrier for clinicians outside of 
urology and nephrology to prompt-
ly intervene without needing the 
expertise and specialized knowl-
edge to interpret a 24-hour urine 

test. We also note that 24-hour 
urine testing may not be accessible 
for patients who are under-insured 
and is not available in many loca-
tions around the world. In these 
settings, empirical therapy may be 
the only choice. In summary, the 
answer to the question of compar-
ative effectiveness of empirical vs 
selective therapy for kidney stone 
prevention directly affects every 
patient with kidney stone disease. STOP
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Figure. URINE trial study design.
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“ There is the 
possibility 
that initiating 
pharmacological 
therapy without 
24-hour urine 
testing—also 
called empirical 
therapy—may 
be beneficial to 
reducing kidney 
stone recurrence.8 
The rationale for 
empirical therapy 
is supported by 
several randomized 
controlled diet and 
pharmacologic 
trials in which the 
identification of 
baseline urinary 
calcium, oxalate, 
and citrate did 
not predict 
symptomatic 
kidney stone 
recurrence.9”
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The Acute Care Surgery (ACS) 
model emerged in the mid-2000s 
as a combination of the fields of 
trauma surgery and emergency 
general surgery.1 This presented a 
new paradigm for managing acute 
general surgical consultations. 
Rather than the traditional model 
in which these cases were managed 
by an on-call surgeon who was of-
ten simultaneously seeing patients 
in the office or performing elective 

surgeries, ACS introduced a hospi-
talist-style model in which surgeons 
manage emergent cases on a rotat-
ing basis as part of their scheduled 
workload. This system has become 
a standard for delivering emergent 
surgical care at many hospitals 
worldwide.2,3

The ACS model has had a pos-
itive effect on patients as well as 
surgeons. In a single institution ret-
rospective review, outcomes for pa-

tients with acute appendicitis were 
compared between a traditional 
on-call model and an ACS model 
over 3 years.4 The authors found 
that the time interval from surgical 
consultation to the operating room 
decreased by more than 50% in 
the ACS model. Additionally, pa-
tients in the ACS model had lower 
rupture rates, fewer complications, 

Arrow-right Continued on page 16
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Figure. Kaplan-Meier curves and corresponding log-rank tests representing time from initial consult 
to definitive intervention, stratified by phase. Pre- Acute Care Urology (ACU) represents patients from 
2013-2014; Phase 1 represents 2015-2017; Phase 2 represents 2018-2019.

and shorter hospital stays. Studies 
in other departments with similar 
ACS models found that the system 
also created a more predictable 
surgeon schedule with higher sur-
geon satisfaction.5,6

Despite its popularity among sur-
gery departments, the ACS model 
has not been widely implemented 
in urology. Acute urological consul-
tations are generally managed using 
the traditional model by an on-call 
urologist who may be occupied with 
scheduled clinical and surgical re-
sponsibilities, potentially including 
those off site. The on-call urologist’s 
daily schedule may be greatly dis-
rupted by an urgent consultation, 
potentially leading to delays in 
care for patients in the emergency 
department (ED), compromising 
care for scheduled patients, and im-
posing a substantial burden on the 
physician. Applying the ACS mod-
el to urology has potential benefits, 
similar to those seen in surgery de-
partments. A system in which these 
cases are managed by a dedicated 
urologist who is on-site and avail-
able may simultaneously improve 
patient care and optimize urologists’ 
workflow. At academic medical cen-
ters, the increased availability of at-
tending physicians under this model 
offers the potential added benefit of 
improving resident teaching during 
the consultation.

Our department at Columbia 
University implemented an Acute 
Care Urology (ACU) model in 
2015. Our model replaced the tra-
ditional on-call system on week-
days with a rotation of 5 urologists 
each covering 1 day per week. The 
ACU physicians are responsible 
for rounding with a resident on 
all inpatient and ED urology con-
sults, performing acutely indicated 
procedures, and coordinating fol-
low-up care. While the ACU physi-
cians do have other clinical respon-
sibilities, they are always on-site 
and their schedules are arranged to 
allow flexibility for emergency cov-
erage. On nights and weekends, all 
acute issues continue to be man-
aged using the traditional system. 
In an effort to improve continuity 
of care and resident learning, our 
ACU service evolved in 2018 to in-
troduce a dedicated ACU resident 
on a monthly rotation, rather than 
having the resident managing con-

sults change subject to availability. 
This resident serves a pivotal role 
in initial evaluation and ongoing 
coordination of care with the pri-
mary team. The ACU service also 
began to include fellows as part 
of the weekly rotation for attend-
ing-level coverage.

To evaluate the impact of the ACU 
service on care for patients with kid-
ney stones, we retrospectively re-
viewed all ED consults for patients 
who required surgical intervention 
for kidney stones from 2013-2019 (n 
= 733).7 Patients were divided into 
3 cohorts based on date of consulta-
tion: Pre-ACU (2013-2014), Phase 1 
(2015-2017), and Phase 2 (2018-2019). 
Consistent with the ACS literature, 
we noted a significantly shorter time 
from consultation to definitive stone 
intervention after the ACU service 
was in place (see Figure). There was 
also a higher rate of primary defini-
tive stone intervention and a lower 
rate of patients lost to follow-up. By 
integrating emergent urological care 
into a well-structured and regular-
ly rotating schedule, we were able 
to streamline care for patients with 
acute stone episodes, decrease un-
necessarily staged procedures, and 
decrease time that patients required 
indwelling ureteral stents and/or ne-
phrostomy tubes.

In addition to the hospital set-
ting, the ACU model has been ap-
plied in the outpatient setting by 
urologists at the University of To-
ronto.8 This group developed a rap-
id outpatient referral clinic associat-
ed with dedicated operating room 

blocks. For patients with kidney 
stones, this model yielded more 
timely follow-up, fewer after-hours 
surgeries, and high satisfaction 
among patients and urologists alike. 
While an outpatient clinic would be 
unable to manage cases that require 
urgent hospitalization, the concept 
of a structured acute care system to 
streamline management of urologi-
cal conditions seems to be similarly 
effective in this setting.

In the design of an ACU ser-
vice, some important differences 
between urology and surgery de-
partments warrant consideration. 
Notably, the majority of hospitals 
likely see a higher volume of gen-
eral surgical emergencies than uro-
logical emergencies. Except at very 
high-volume institutions, it is unlike-
ly to be financially viable to have a 
urologist fully dedicated to acute in-
patient care on a daily basis. How-
ever, many hospitals have sufficient 
volume to incorporate acute care 
into the routine schedules of on-site 
urologists. Additionally, while surgi-
cal trauma coverage often requires 
having an attending surgeon in the 
hospital 24 hours per day, the acu-
ity of most genitourinary emergen-
cies typically allows for urologists 
to take calls from home outside of 
business hours. For this reason, we 
felt the ACU service would be most 
beneficial during weekday hours to 
decrease the burden on the on-call 
attending while the ACU attending 
was already on-site.

Overall, the ACU model of-
fers an opportunity to streamline 
 emergency urological care and 

decrease the call burden for urolo-
gists, with kidney stones being one 
demonstrable example. Similar to 
our model, many other hospital 
systems are now developing a urol-
ogy hospitalist service to stream-
line their inpatient and emergen-
cy care. By incorporating consult 
coverage as a regular component 
of their schedules, urologists have 
the capacity to manage patients 
promptly and effectively. Although 
our study focused exclusively on 
patients with kidney stones, the en-
couraging outcomes can likely be 
extrapolated to other genitourinary 
conditions, representing an im-
provement in the quality of acute 
urological care. STOP

1. Spain DA, Miller FB. Education and training of 
the future trauma surgeon in acute care surgery: 
trauma, critical care, and emergency surgery. 
Am J Surg. 2005;190(2):212-217. 

2. Parasyn AD, Truskett PG, Bennett M, et al. 
Acute-care surgical service: a change in culture. 
ANZ J Surg. 2009;79(1-2):12-18.

3. Nagaraja V, Eslick GD, Cox MR. The acute sur-
gical unit model verses the traditional “on call” 
model: a systematic review and meta-analysis. 
World J Surg. 2014;38(6):1381-1387. 

4. Earley AS, Pryor JP, Kim PK, et al. An acute care 
surgery model improves outcomes in patients 
with appendicitis. Ann Surg. 2006;244(4):498-504.

5. Wanis KN, Hunter AM, Harington MB, Groot 
G. Impact of an acute care surgery service on 
timeliness of care and surgeon satisfaction at a 
Canadian academic hospital: a retrospective 
study. World J Emerg Surg. 2014;9(1):4. 

6. Helewa RM, Kholdebarin R, Hochman DJ. At-
tending surgeon burnout and satisfaction with 
the establishment of a regional acute care surgi-
cal service. Can J Surg. 2012;55(5):312-316. 

7. Margolin EJ, Wallace BK, Ha AS, et al. Impact 
of an Acute Care Urology service on timelines 
and quality of care in the management of neph-
rolithiasis. J Endourol. 2022;36(3):351-359. 

8. Kirubarajan A, Buckley R, Khan S, Richard R, 
Stefanova V, Golda N. Implementing and evalu-
ating the efficacy of an acute care urology model 
of care in a large community hospital. Can Urol 
Assoc J. 2020;14(8):259-264.

IMPACT OF AN ACUTE CARE UROLOGY SERVICE
Arrow-right Continued from page 15

“ To evaluate the 
impact of the ACU 
service on care 
for patients with 
kidney stones, we 
retrospectively 
reviewed all 
ED consults for 
patients who 
required surgical 
intervention for 
kidney stones from 
2013-2019  
(n = 733).7”
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Summary of Removal of Small, Asymptomatic Kidney 
Stones and Relapse Rates
Mathew D. Sorensen, MD, MS, 
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University of Washington School of Medicine, Seattle 
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System, Seattle, Washington

Jonathan D. Harper, MD
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Michael R Bailey, PhD
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The 73 study participants (38 
treatment group, 35 control group) 
were already undergoing endoscop-
ic stone treatment with ureterosco-
py or percutaneous nephrolithoto-
my for a primary stone, defined as 
large kidney or obstructing ureteral 
stones. All these patients also had 
secondary stones, defined as small 
(≤6 mm), asymptomatic stones lo-
cated in the contralateral kidney 
for a primary renal stone, or either 
the ipsilateral or contralateral kid-
ney of a primary ureteral stone. We 
prospectively randomized these pa-
tients to either have their primary 
and secondary stones treated (treat-
ment) or just the primary stones 
(control).1,2 The primary outcome 
was relapse, which was measured 
by future emergency department 
(ED) visits, surgeries, and stone 
growth. After a median 4.2 years of 
follow-up, the treatment group had 
82% lower risk of relapse (HR 0.18, 
95% CI 0.07-0.44), with 16% relaps-
es (6 of 38) in the treatment group 
and 63% relapses (22 of 35) in the 
control group (see Figure and Ta-
ble). The treatment group also had 
75% longer time to relapse than 
in the control group (1,631.6 days 
[SE 72.8] vs 934.2 [SE 121.8]). The 
removal of the small asymptom-
atic renal stones in the treatment 
group added a median of 25.6 
(IQR 18.5-35.2) minutes to surgery. 
There were no differences between 
groups in acute ED visits within 2 
weeks after surgery, all of which oc-
curred because of stent pain. Eight 
participants in the treatment group 
and 10 in the control group report-
ed passing stones. Treatment of 
secondary stones did not affect new 
stone formation (37% in the treat-

ment group vs 43% in the control 
group). Our conclusion was among 
patients undergoing surgical re-
moval of ureteral or significant kid-
ney stones, removal of small, as-
ymptomatic kidney stones during 
their surgery reduced relapse at the 
cost of about 25 minutes of surgery 
time without increasing surgery-re-
lated ED visits. 

Our work was supported by NIH 
NIDDK grant P01 DK043881 and 
from resources through the Vet-
erans Affairs Puget Sound Health 
Care System. The ClinicalTrials.gov 
number was NCT02210650. The 4 
sites were University of Washing-
ton (Principal Investigator [PI]: J.D. 
Harper), VA Puget Sound Health 
Care System (PI: M.D. Sorensen), 
University of Minnesota (PI: M.S. 
Borofsky), and Indiana University 
(PI: J.E. Lingeman).

The relapse rate of our control 
group (63% in 52 months) is simi-
lar to rates of relapse of untreated 
symptomatic stones published in 
the AUA guidelines (43% relapse 
in 32 months).3 Likewise, the add-
ed time to surgery, 25 minutes, is 
similar to the time, 16 minutes, 
added by removing asymptomat-
ic kidney stones during ipsilateral 
ureteroscopy for a ureter stone.4 
Also, our data add to a growing 
body of evidence that supports the 
efficacy and safety of single-setting 
treatment of ureteral and kidney 
stones, combining ureteroscopy 
and percutaneous nephrolithoto-
my, and performing bilateral mod-
ern-era endoscopic procedures.5-7

Some limitations of our study in-
clude that our study size was rela-
tively small, and the small number 
of non-White participants attenuat-
ed generalization to other groups. 
Surgeons were unblinded as to treat-
ment group post-procedure, but this 
limitation is likely counterbalanced 
to some degree by the shared pa-
tient care model and high rates of 
preventive evaluation in both study 
arms. All surgeons were fellowship 
trained and surgeon skill was not 
tested, and including a quality of life 
score may have been interesting. 

Overall, at the time of surgery 
for a primary kidney or ureter-
al stone, additional treatment of 

small, asymptomatic stones that 
are located in a separate area is 
supported by our data. The finan-
cial comparison completed in re-
sponse to the paper reviews was 
that not removing stones was 2.4 
times more expensive based on 
100 surgical procedures with 25 
additional minutes at $36 per min-
ute,8 and would add $90,000 com-
pared with an estimated $217,000 
for 63 ED visits at an average 
cost of $3,437 per ED visit.9 To-
ward Dr Streeper’s and Dr Hsi’s 
debate on the benefit of preemp-
tive endoscopic surgery to remove 
even small asymptomatic renal 

stones,10,11 a single relapse event 
per patient might well justify pro-
phylactic surgery on all patients, 
and in fact our control group of 35 
patients had 36 relapse events.

Lastly, we are privileged to con-
sider and contemplate prophylac-
tic removal of additional stones 
because of the improvements and 
advancements in endoscopic and 
other technologies to treat stones. 
Despite these advances, residual 
fragments remain after 30%–65% 
of procedures and were present in 
18% (7 of 38) of the treatment group 

Figure. Cumulative incidence plots of relapse measured by emergency department (ED) visits, surgery, 
and stone growth on computerized tomography (CT) exams (A), and ED visits and surgery only (B). 
The small circles represent subject censor events in the study.

Arrow-right Continued on page 18
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in the current study  including all 
6 relapses.12,13 Like many others, 
our team continues to research 
improving efficacy and reducing 
risk of treating stones, which will 
further tip the scales toward earlier 
intervention. One particular focus 
is the use of noninvasive transcu-
taneous ultrasound to break and 
reposition stones and fragments to 
facilitate their clearance in awake 
patients. We recently demonstrat-
ed a median fragmentation of 90% 
of stone volume to <2 mm in 10 
minutes, which was reported in 

The Journal of Urology®,14 and sub-
sequently reported the data seen 
treating ureter stones in the ED or 
clinic in awake, nonanesthetized 
patients.15 Our randomized con-
trolled trial on clearing residual 
fragments with ultrasonic propul-
sion will soon be submitted. As 
technologies lower the barrier to 
treatment, especially with little or 
no anesthesia and a transition out 
of the operating room and into the 
clinic, we expect the barriers to 
prophylactic treatment will simi-
larly decrease. STOP
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Table. Relapse—primary effectiveness outcome

Treatment  
N = 38 (%)

Control  
N = 35 (%) OR (95% CI) P value

Future surgeries 2 (5) 9 (26) 0.16 (0.03-0.81) .02

Future ED visita 2 (5) 10 (29) 0.14 (0.03-0.69) .01

Total surgeries or  
ED visit, or both

4 (11) 15 (43) 0.16 (0.05-0.54) .003

Growth of study 
stones

3 (8) 13 (37) 0.15 (0.04-0.57) .0039

Total surgeries, ED 
visits, or growth  
of study stones

6 (16) 22 (63) 0.11 (0.04-0.34) < .0001

Abbreviations: CI, confidence interval; ED, emergency department.

“ Like many others, 
our team continues 
to research 
improving efficacy 
and reducing risk 
of treating stones, 
which will further 
tip the scales 
toward earlier 
intervention.”

The Fate of Residual Stone Fragments Following  
Urological Stone Surgery
Remington Lim, MD 
Dartmouth-Hitchcock Medical Center, Lebanon, New 
Hampshire

Shuo-chieh Wu, MD
Dartmouth-Hitchcock Medical Center, Lebanon, New 
Hampshire

Vernon M. Pais Jr, MD, MS 
Dartmouth-Hitchcock Medical Center, Lebanon, New 
Hampshire

Minimally invasive surgical ther-
apies for stone removal have large-
ly obviated the need for open stone 
extraction. However, the minimal-
ly invasive nature of these proce-
dures prevents the intact extraction 
of many stones, requiring in situ 
fragmentation to allow extraction 
or passage of the stone fragments. 
Despite continued advancements 
in our surgical therapies and devic-
es, urologists and patients contin-
ue to contend with remnant stone 

fragments. The clinical relevance 
of these residual fragments remains 
debated and may be impacted by 
many factors including fragment 
size, location, and even composi-
tion. Since the introduction of the 
term “clinically insignificant resid-
ual fragment (CIRF),”1 the natural 
history of residual fragments has 
been the subject of intense study, 
and the term itself has become a 
point of contention. Contributing 
to the debate is the lack of stan-
dardized thresholds regarding the 
amount or size of residual stones 
to be deemed “stone-free” or “in-
significant,” which is further com-
pounded by the lack of standard-
ization in postoperative imaging 
technique.2 Herein, we briefly re-
view the fate of these postoperative 
residual stone fragments following 
the most common stone treatment 

procedures, including percutane-
ous nephrolithotomy (PCNL), ure-
teroscopy (URS), and extracorpo-
real shock wave lithotripsy (SWL).

The CIRF nomenclature orig-
inated from the early SWL lit-
erature and was largely applied 
to fragments <4 mm.1,3,4 Initially 
presumed insignificant, Streem et 
al later showed that 43.1% of pa-
tients who underwent SWL had a 
symptomatic episode or required 
an additional intervention with-
in 2 years for residual fragments 
≤4 mm.5 Similarly, Osman et al 
demonstrated that 20% of patients 
with residual fragments ≤4 mm 
after SWL developed addition-
al stones in the ipsilateral kidney 
within 5 years.6 It is important to 
note that these studies utilized a 
combination of intravenous py-
elography with renal ultrasound 

and radiographic imaging of the 
kidneys, ureters, and bladder, 
which may have underestimated 
their reported incidence of resid-
ual fragments. While CT imaging 
serves as the gold standard to eval-
uate for treatment outcomes with-
in study protocols, clinical prac-
tice does not uniformly follow this.

PCNL is a unique modality that 
provides the opportunity to obtain 
immediate access to the kidney, 
which favors high rates of stone 
clearance ranging from 40%-90%.7 
Despite this more direct approach, 
the risk for residual fragments still 
persists, in particular due to stone 
migration into a remote calyx, col-
lecting system abnormalities, or 
intraoperative bleeding. Osman 
et al showed that within 2.5 years 

SUMMARY OF REMOVAL OF SMALL, ASYMPTOMATIC KIDNEY STONES AND RELAPSE RATES
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of follow-up for fragments ≤5 mm, 
33.3% of stone fragments had inter-
val growth with an additional 4% 
presenting as symptomatic ureteral 
stones.8 Altunrende et al report-
ed that in the setting of fragments 
≤4 mm, 26% of patients suffered a 
subsequent symptomatic episode 
within 2 years.7

With advancements enabling 
access to virtually any ureteral or 
renal stone, URS is the most fre-
quently utilized surgical option for 
stone disease.9 A study by Rebuck 
et al demonstrated that after frag-
mentation of renal stones and bas-
ket extraction of all identified frag-
ments >1 mm, 19.6% of patients 
with renal stone fragments ≤4 mm 
had a recurrent stone event at a 
mean follow-up of 26.8 months; 
67% of the events required repeat 
URS, while the remainder had col-
ic requiring hospital visit but suc-
cessfully treated with presumed 
passage.10 In contrast to planned 
fragment extraction, dusting tech-
niques seek to reduce stone to sub-
millimeter particles appropriate 
for evacuation or spontaneous pas-
sage. As such, residual stone mate-
rial is anticipated, but anticipated 
to clear. In such a cohort, Iremash-
vili et al similarly reported that ap-
proximately 20% of patients under-
going dusting-only URS required 
repeat surgery within 4 years of 
follow-up, with the greatest risk 
of repeat intervention linked to a 
fragment size greater than 2 mm.11 
A report from the EDGE research 
consortium reported that 29% with 
residual fragments after URS ulti-
mately required intervention, most 
closely associated with fragments 
>4 mm. Of note, there was no sig-
nificant difference associated with 
initial dusting or basket extraction 
techniques.12

By way of summary, a recent 
systematic review and meta-anal-
ysis of the literature assessing re-
sidual stone fragments following 
any of the modalities of SWL, 
PCNL, and URS concluded that 
all residual fragments may have 
important clinical implications. 
While larger fragments were more 
likely to require future interven-
tion, the risk of disease progres-
sion and subsequent intervention 
increased over time for fragments 
of all sizes.13 Therefore, the au-

thors suggested abandoning the 
term “CIRF” as no fragment is 
invariably insignificant.

If clinical relevance is presumed 
for residual fragments, it then be-
hooves the treating urologist to 
approach intervention with a goal 
of rendering a patient stone-free. 
However, the bulk of the urologi-
cal literature confirms that regard-
less of intention, many will have 
postoperative residual fragments. 
Once identified, data suggest re-
sidual fragments should at least 
be followed due to their risk of 
progression. Whether long-term 
monitoring or pre-emptive inter-
vention is preferable remains to be 

definitively determined and is like-
ly patient dependent. Data—includ-
ing those summarized above—will 
thus be invaluable to counsel pa-
tients and to ultimately contribute 
to well-informed shared decision 
making. STOP
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“ Despite continued 
advancements 
in our surgical 
therapies and 
devices, urologists 
and patients 
continue to contend 
with remnant stone 
fragments. The 
clinical relevance 
of these residual 
fragments remains 
debated and may be 
impacted by many 
factors including 
fragment size, 
location, and even 
composition. Since 
the introduction of 
the term “clinically 
insignificant 
residual fragment 
(CIRF),”1 the 
natural history of 
residual fragments 
has been the 
subject of intense 
study, and the term 
itself has become a 
point of contention. 
Contributing to the 
debate is the lack 
of standardized 
thresholds 
regarding the 
amount or size of 
residual stones 
to be deemed 
“stone-free” or 
“insignificant,” 
which is further 
compounded 
by the lack of 
standardization 
in postoperative 
imaging technique.”

“ Access to virtually 
any ureteral or 
renal stone, URS is 
the most frequently 
utilized surgical 
option for stone 
disease.9 A study 
by Rebuck et al 
demonstrated that 
after fragmentation 
of renal stones and 
basket extraction 
of all identified 
fragments >1 mm, 
19.6% of patients 
with renal stone 
fragments ≤4 mm 
had a recurrent 
stone event at a 
mean follow-up 
of 26.8 months; 
67% of the events 
required repeat 
URS, while the 
remainder had 
colic requiring 
hospital visit 
but successfully 
treated with 
presumed 
passage.”

“ If clinical relevance 
is presumed 
for residual 
fragments, it 
then behooves the 
treating urologist 
to approach 
intervention with a 
goal of rendering a 
patient stone-free.”
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Nephrolithiasis in Pregnancy: A Guide for Management
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Nephrolithiasis affects up to 7.1% 
of women, with an increasing prev-
alence.1 Among pregnant women, 
the reported prevalence is 0.14%- 
0.8% of all deliveries, with hospi-
talization required among 0.03%-
0.4%.2 However, the consequences 
of an acute stone during pregnancy 
are significant and impact both ma-
ternal and fetal health.

Most stone episodes and admis-
sions occur during the second and 
third trimesters. Presenting symp-
toms in pregnant patients are similar 
to those in nonpregnant individuals 
and include flank pain and hematu-
ria as well as nausea or fevers. Near-
ly 25% of patients with renal colic 
during pregnancy are diagnosed 
clinically without confirmatory im-
aging.2 Misdiagnosis can occur in 
up to 28% of pregnant women.3

Ultrasonography (US) remains 
the first-line imaging modality for 
pregnant women with suspected 
nephrolithiasis. Reported sensitiv-
ities range from 29%-95%.2 Based 
on ureteroscopy as the gold stan-
dard, it has a positive predictive 
value of 77% and false-positive 
rate of 14%, though false-negative 
rates have been reported as high 
as 68%.2,3 Indirect indicators of an 
obstructing stone, such as hydro-
nephrosis, may be seen even if a 
stone is not visualized; this must be 
differentiated from the physiolog-
ic hydronephrosis of pregnancy, 
which typically does not extend 
distal to the iliac vessels. Additional 
imaging features such as greater re-
sistance indices and the absence of 
ureteral jets may help to differenti-
ate between the two.2 Transvaginal 
ultrasound may also be an useful 
diagnostic adjunct, particularly for 
distal ureteral stones.

Magnetic resonance imaging 
(MRI) and magnetic resonance 
urography (MRU) is an alternative 
imaging modality that is currently 
recommended as second-line imag-
ing for pregnant patients.4,5 Gado-
linium may be used, but static-fluid 
T2-weighted imaging is typically 
sufficient for diagnosis; stones ap-

pear as signal voids on this phase 
(Figure 1). Additional signs such 
as perinephric fluid or the “double 
kink” sign at the pelvic brim are also 
suggestive of obstructing ureteral 
stones. However, despite an 80% 
positive predictive value, cost, time, 
and availability may limit its use.

Due to the teratogenic effects of 
fetal radiation exposure, computed 
tomography (CT) imaging is gener-
ally not recommended for the diag-
nosis of suspected nephrolithiasis in 
pregnant women, unless US or MRI 
are unavailable or inconclusive. 
However, if necessary, CT may still 
be obtained in pregnant women, 
as the typical radiation dose from 
a single study generally lies below 
the radiation thresholds associated 
with fetal harm.6 Teratogenic risks 
are highest during the first trimester, 
but there are no reported cases of 
abortion, fetal anomalies, or growth 
restrictions at exposures <50 mSv.6 
Where available, low-dose and ultra 
low-dose techniques can achieve 

exposures of <4 mSv and even <1 
mSv, respectively.4

Management of renal colic in 
the pregnant patient must balance 
risks and benefits to both mother 
and fetus, as it is associated with a 
higher risk of preterm, premature 
rupture of membranes, low birth 
weight, preeclampsia, preterm de-
livery, and infant death.2 A mul-
tidisciplinary approach is recom-
mended. Most noninfected stones 
are managed expectantly with hy-
dration, antiemetics, and analgesia, 
and most patients ultimately pass 
their stones.3 Nonsteroidal anti-in-
flammatories and codeine should 
be avoided during pregnancy due 
to teratogenic effects, as well as an-
tibiotics such as aminoglycosides, 
tetracycline, chloramphenicol, flu-
oroquinolones, and sulfa antibiot-
ics. Tamsulosin is a “category B” 
medication for use in pregnancy, 
but is generally considered safe.7

Despite this, as many as 26%-
30% of pregnant patients with 
symptomatic nephrolithiasis pro-
ceed to intervention.2 Indications 
for treatment are similar to the gen-
eral population (intractable pain, 
infection, obstruction in solitary 
kidney), but also scenarios unique 
to pregnancy such as preeclampsia 
or increasing risk of preterm labor.

Percutaneous nephrostomy (PCN) 
tube placement is a mainstay tem-
porizing therapy for pregnant pa-
tients with an obstructing stone. 

This can be done under ultrasound 
guidance with minimal anesthesia. 
Nephrostomy tubes should be ex-
changed every 4-6 weeks, as they 
are highly susceptible to encrus-
tation and occlusion in pregnant 
patients. Most patients require an 
average of 1-3 PCN exchanges.8

Placement of a ureteral stent is 
an acceptable alternative to PCN. 
This often involves higher fluo-
roscopy exposures and anesthesia 
requirements, though stent place-
ment under US guidance, as well 
as under spinal or monitored an-
esthesia, has been described.2 Ex-
pertise in these areas varies wide-
ly between institutions. Stents are 
poorly tolerated among pregnant 
patients, and nearly half of women 
who are stented during pregnancy 
ultimately undergo early induction 
due to poor pain control.2 Similar 
to PCNs, ureteral stents require fre-
quent exchanges at least every 4-6 
weeks to avoid encrustation and 
obstruction. Up to 40% of pregnant 
patients undergo multiple stent ex-
changes during their pregnancy.9

There has been a recent shift 
towards primary treatment with 
ureteroscopy in pregnant patients 
with an obstructing stone. This 
greatly reduces the number of 
procedures a patient undergoes 
per stone episode. The second 
trimester is the optimal time for 

Figure 1. Distal ureteral stone on magnetic resonance imaging (MRI) in coronal (left) and axial (right) views. The stone appears as a filling defect in the 
ureter (arrow). “Intraluminal Filling Defect (Stone) in the Distal Left Ureter Detected by MRI” by Thakur et al, Afr J Urol. 2020;26(60):1-18, is used under 
CC BY 4.0 (http://creativecommons.org/licenses/by/4.0/).11

“ Ultrasonography 
(US) remains the 
first-line imaging 
modality for 
pregnant women 
with suspected 
nephrolithiasis.”
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 ureteroscopy.6 Surgery during 
the first trimester increases risk 
of abnormal fetal development, 
while procedures during the third 
trimester confer increased risk of 

preterm labor. Ureteroscopy is 
typically performed under general 
anesthesia but can be completed 
using spinal or local anesthesia. 
Ideally, surgery is performed with 

as little fluoroscopy as possible. 
Suggested strategies include se-
lective use of fluoroscopy only 
during critical steps of the surgery, 
low-dose and pulsed settings, col-
limation, and pelvic shielding with 
a lead apron.2 Outcomes for uret-
eroscopy in pregnant patients are 
generally thought to be consistent 
with the general population, and 
rates of postoperative UTI and 
ureteral injury rates are similar.10

Shock wave lithotripsy is not 
recommended in the pregnant 
population. Cases of shock wave 
lithotripsy during pregnancy are 
associated with increased risk of 
miscarriage, congenital malforma-
tions, intrauterine growth restric-
tion, placental disruption, and fetal 
death.2 Percutaneous nephrolithot-
omy is also contraindicated during 
pregnancy.

The management of nephrolithi-
asis in pregnancy is complex, ne-
cessitating shared decision- making 
between the patient and a multidis-
ciplinary team of urologists, obstetri-
cians, radiologists, and anesthesiolo-
gists. Based on the current literature, 
a proposed management algorithm 
for the management of renal colic 
in the pregnant patient is outlined 
in Figure 2. Though management 
must be individualized for the spe-

cific patient scenario, institutional 
evidence-based protocols may help 
facilitate care for pregnant patients 
with suspected nephrolithiasis. STOP
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Figure 2. A proposed management algorithm for the diagnosis and management of acute renal colic 
in pregnant patients. A multidisciplinary approach should be taken for the care of these patients. CT, 
computed tomography; MR, magnetic resonance; MRU, magnetic resonance urogram.
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Laser Lithotripsy and Heat: When Should We Worry?
Ron Marom, MD
University of Michigan, Ann Arbor

William W. Roberts, MD
University of Michigan, Ann Arbor

The prevalence and incidence 
of kidney stones has increased by 
more than threefold over the last 
50 years. Each year in the United 
States, more than 500,000 patients 
undergo treatment of kidney and 
ureteral stones with ureteroscopic 
laser lithotripsy.1 Recent techno-
logical advancements, specifically 
the development of high-power la-
sers, have enhanced the efficiency 
of laser lithotripsy and broadened 
applicability to larger and more 
complex stones. A recent survey of 
endourologists revealed that 67% 
regularly use high-power laser lith-

otripsy techniques.2

However, laboratory research has 
shown that delivery of high-power 
laser energy can substantially ele-
vate fluid temperature in the col-
lecting system and injure adjacent 
renal parenchymal tissues.3 Unfor-
tunately, ureteral stricture and renal 
failure have now also been report-
ed in patients following ureteral 
stone treatment with a recently in-
troduced high-power thulium laser 
system. Investigation revealed that 
“using laser power settings exceed-
ing the cooling power of irrigation 
fluid” likely led to ureteral thermal 
injuries. This prompted a notice of 
urgent medical device correction 
for this laser system4 but remains a 
risk for all laser lithotripsy systems 
in clinical use. To properly manage 

this risk, urologists must understand 
the concept of “thermal dose” and 
have familiarity with factors that in-
fluence laser heating of fluid within 
the ureter and kidney.

Thermal injury to biological tis-

sues is dependent upon both tem-
perature elevation and exposure 
time. Dewey and Sapareto devel-
oped the metric of thermal dose, 
reported in “equivalent minutes at 
43 °C” (designated as t43), to stan-
dardize cumulative temperature 
exposure for varying temperature 
curves.5 The threshold of thermal 
injury (commonly defined as 120 
equivalent minutes) is reached 
when tissue is exposed to 43 °C for 
120 minutes.5,6 Greater tempera-
tures have a disproportionate effect 
on tissue toxicity, so the same ther-
mal dose is achieved with tempera-
ture at 44 °C for 60 minutes, 45 °C 
for 30 minutes, 50 °C for 1 minute, 
or 56 °C for 1 second. Summation 

“ Investigation 
revealed that 
“using laser power 
settings exceeding 
the cooling power 
of irrigation 
fluid” likely led to 
ureteral thermal 
injuries.”



DECEMBER 2022   AUANEWS22

of the equivalent minutes for each 
portion of a temperature curve pro-
vides the overall thermal dose.

Bench studies as well as mathe-
matical simulations have taught us 
that the fluid in the collecting sys-
tem can indeed get hot and t43 val-
ues can far exceed the 120 equiva-
lent minutes threshold, as depicted 
in the Figure, which shows laser 
heating of fluid in the collecting sys-
tem in response to laser activation 
in a porcine model. The volume of 
fluid in which the laser is activated 
plays an important role—the small-
er the volume, the faster and higher 
the temperature rises. For example, 
laser activation in a small calyx will 
induce a greater elevation in fluid 
temperature than laser activation 
in the renal pelvis. The irrigation 
flow rate is also an important fac-
tor, with irrigation of more than 40 
mL/min generally being protective 
against laser power settings up to 
40 W. However, raising the irriga-
tion rate can increase the intrarenal 
pressure, especially when a ureter-
al access sheath is not used. Chilled 
irrigation, proper control of opera-

tor duty cycle (the ratio of on time 
to lithotripsy time), and the length 
of pedal activation can also help 
control temperature elevation and 
thermal dose.

The risk of thermal injury in the 
ureter requires additional empha-
sis. While thermal injury to the kid-
ney may manifest as a focal lesion 
and create a small or imperceptible 
reduction in overall renal function, 
a small injury to the ureter may 
lead to a stricture that puts the en-
tire kidney at risk. Furthermore, the 
heat capacity of the ureter is much 
less than that of the kidney, due to 

substantially less vascular perfusion 
than the kidney and limited lumi-
nal fluid volume. Despite the com-
monly held belief that irrigation in 
the ureter leads to fluid flow up into 
the kidney, a bench study using a 
model ureter demonstrated that the 
volume of total fluid mixing within 
the ureter is small, less than 1.26 
cm3 even with irrigation at 40 mL/
min.7 These factors indicate that 
the ureter is more susceptible to 
thermal injury than the kidney and 
therefore greater attention needs to 
be placed on selection of laser and 
irrigation parameters when treat-
ing stones within the ureter. Addi-
tionally, the small size of the ureter 
compared to the renal collecting 
system increases the risk of direct 
iatrogenic laser injury to the ureter, 
which in turn can exacerbate ther-
mal tissue effects.

Further research is needed to 
understand the patterns of thermal 
spread into papillary/cortical renal 
tissue and into the ureteral wall to 
better predict the extent and sever-
ity of thermal tissue injury. Techno-
logical development also has a role 

to play. Inclusion of a thermocouple 
on the tip of the ureteroscope can 
provide a measure of luminal tem-
perature and allow calculation of 
real-time cumulative thermal dose. 
This process of quantification of 
relevant parameters and real-time 
monitoring will facilitate a shift from 
rote ureteroscopic strategy to feed-
back driven individualized strat-
egies that account for  anatomical 
variability and optimize laser litho-
tripsy for each individual patient. STOP
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“ While thermal 
injury to the 
kidney may 
manifest as a 
focal lesion and 
create a small 
or imperceptible 
reduction in overall 
renal function, a 
small injury to the 
ureter may lead 
to a stricture that 
puts the entire 
kidney at risk.”

LASER LITHOTRIPSY AND HEAT
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Figure. Temperature change (blue curve) while applying laser for 60-second intervals at different power settings (red curve) in an in vivo porcine model. 
The calculated t43 value for each interval is labeled on top of the curve.

“ The volume of 
fluid in which the 
laser is activated 
plays an important 
role—the smaller 
the volume, the 
faster and higher 
the temperature 
rises.”
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Techniques and Supplements to Naturally Increase  
Urinary Citrate and pH
Matthew S. Lee, MD
Ohio State University, Columbus

Introduction
Kidney stones are prevalent. An 

estimated 1 out of 11 Americans 
will experience a stone event in 
their lifetime and approximately 
50% of first-time stone formers will 
have a repeat stone event in the 
subsequent 10 years.1 Therefore, for 
patients who are motivated or pre-
senting with a recurrent stone ep-
isode, the AUA guidelines recom-
mend metabolic testing for kidney 
stone prevention (statement 5).2 
Metabolic testing includes: 1 or 2, 
24-hour urine collections and a 
stone analysis (statements 4 and 6).2 
Herein, we will focus on 2 aspects 
of the 24-hour urine collection— 
citrate and pH—and techniques and 
supplements to naturally improve 
these parameters.

Citrate is a urinary stone inhib-
itor that directly binds to calcium 
ions to form soluble calcium-citrate 
complexes and inhibits calcium-ox-
alate crystal aggregation.3 Citrate 
also increases urinary pH, which 
improves the solubility of calci-
um-oxalate and uric acid stones.4 
Indeed, oral potassium citrate has 
been proven to increase urinary 
pH and citrate levels, resulting in 
reduced rates of stone formation/
recurrence.5 However, potassium 
citrate can be cost-prohibitive and 
cause multiple gastrointestinal side 
effects, thus long-term compliance 
is low.6 Therefore, finding natural, 

tolerable alternatives to increase 
urinary citrate and pH is desirable.

AUA guidelines recommend 
that patients with low urinary ci-
trate and calcium stones increase 
their intake of fruits/vegetables and 
limit nondairy protein (statement 
11).2 Similarly, patients with uric 
acid/calcium stones with high uri-
cosuria should limit their intake of 
nondairy animal protein (statement 
12).2 Physiologically, systemic and 
urinary pH are closely linked to ci-
trate as ingested citrate undergoes 
hepatic metabolism into bicarbon-
ate leading to systemic alkalosis.7 
Urinary citrate is increased during 
alkalotic states due to decreased 
proximal tubule reabsorption of 
citrate (resulting in hypercitraturia 
and alkaluria). However, the op-
posite is also true, during systemic 
acidosis, citrate is reabsorbed and 
incorporated into the Krebs cycle 
(resulting in hypocitraturia and ac-
iduria). Thus, systemic alkaliniza-
tion is actually the most important 
factor for increasing urinary citrate.7

Diet
Our main dietary source of alka-

li is from fruits/vegetables (stored 
as potassium citrate) and our main 
dietary source of acid is from non-
dairy animal proteins (from sulfur 
moieties on amino-acids). Thus, 
it’s no surprise that the Dietary 
Approaches to Stop Hypertension 
(DASH) diet (which has a high 
intake of fruits, vegetables, whole 
grains, and a low intake of salt, sug-
ars, and red/processed meats) re-
sulted in a reduced risk for kidney 
stones (HRs 0.55-0.60, P   <   .001).8 
In another study of stone patients 
who ate no fruits/vegetables at 
baseline, the addition of fruits/
vegetables resulted in a 68% in-
crease in citrate, 64% increase in 
urine volume, and pH increase of 
0.35, as well as a decrease in cal-
cium and uric acid stone super-
saturations.9 Similar benefits were 
seen with the Mediterranean diet 
(legumes, whole grains, fruits, 
nuts, vegetables, etc). Indeed, in a 
longitudinal study of 3 cohorts of 
health care workers (n = 193,627), 
the authors identified that patients 

who adhered more closely to the 
Mediterranean diet had higher uri-
nary citrate, volume, and pH and 
were at lower risk of kidney stones 
than those who did not (HR 0.72, 
P   <   .001).10

Citrus Beverages
Citrus fruits contain high amounts 

of citrate so it’s been hypothe-
sized they could improve urinary 
citrate and pH. Indeed, lemonade 
has been shown to increase uri-
nary citrate by 204 mg/d11 and 
others have also shown similar 
improvements (in citrate levels).12 
However, in a randomized cross-
over study comparing orange 
juice (OJ) and lemonade, Odvina 
found that OJ increased urinary 
citrate and pH, whereas lemon-
ade did not have any effect.13 The 
authors hypothesized that this was 
due to the citrate in OJ being com-
plexed with potassium (providing 
alkali benefit), but the citrate in 
lemons is primarily citric acid—ci-
trate complexed with a hydrogen 
ion—negating the bicarbonate pro-
duced by intrahepatic metabolism 
of citrate; ie, there is no alkali 
benefit with citric acid.13

Haleblian et al measured citrate 
concentrations of commercially 
available beverages.14 Grapefruit 
juice had the highest citrate con-
tent (197.5 mEq/L). OJ and Crys-
tal Light lemonade (CLL) also had 
144.6 and 117.2 mEq/L of citrate, 
respectively.14 Unexpectedly, sever-
al large epidemiologic studies iden-
tified an increased risk of stones 
with grapefruit juice and this could 
be due to an increase in urinary ox-
alate with grapefruit juice.15 CLL is 
an attractive option compared to 
OJ because CLL is a low-calorie 
beverage and sugar has an indepen-
dent calciuric effect.16 Furthermore, 
excess calories from OJ could 
worsen obesity (another risk factor 
for stones). To avoid these negative 
effects, Large et al performed a ran-
domized, cross-over study using 
low-calorie OJ and identified that 
Kroger low-calorie OJ and CLL 
both increased urinary citrate (177.9 
and 155.6 mg/d, respectively) and 
pH (0.74 and 0.25, respectively) 

in nonstone-forming, healthy sub-
jects.17 Thus, low-calorie OJ and 
CLL both may be effective options 
for improving urinary stone risk 
parameters.

Noncitrus Juices and 
Supplements

Noncitrus juices have also been 
tested. For example, melon juice 
was shown to increase urinary ci-
trate and pH.18 The authors hypoth-
esized that alkali citrate and malate 
within melon could be responsible 
for this effect. Malate also functions 
as a polycarboxylic anion to pro-
mote systemic alkalosis, which in 
turn increases citraturia.19 Coconut 
water has also been shown to in-
crease urinary citrate by 29%, but 
no effect on urinary pH was identi-
fied.20 This effect was also attribut-
ed to the malate content within co-
conut water.

Multiple supplements are also 
available over-the-counter that 
aim to improve urinary stone risk 
parameters. We will highlight only 
a few for brevity. Canvasser et al 
compared LithoLyte (2 packets 
BID) and KSPtabs (1 tablet BID) 
and found LithoLyte significant-
ly increased urinary pH, but not 
citrate.21 KSPtabs increased uri-
nary citrate and pH (200 mg/d 
and 0.40, respectively).21 Moon-
stone (1 packet BID) was also 
found to increase urinary citrate 

“ An estimated 1 out 
of 11 Americans 
will experience 
a stone event in 
their lifetime and 
approximately 50% 
of first-time stone 
formers will have a 
repeat stone event 
in the subsequent 
10 years.1”

“ In general, patients 
wanting to pursue 
natural strategies 
should eat a diet 
rich in fruits 
and vegetables, 
moderate nondairy 
animal protein, 
and drink citrus-
containing 
beverages such as 
low-calorie OJ.”
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by 237.2 mg/d (P   <   .05) and uri-
nary pH (P   <   .05).22 Thus, these 
supplements could also be feasible 
alternatives to potassium citrate 
therapy.

Conclusion
In conclusion, there are multi-

ple natural strategies that can be 
utilized to increase urinary pH and 
citrate. In general, patients wanting 
to pursue natural strategies should 
eat a diet rich in fruits and vege-
tables, moderate nondairy animal 
protein, and drink citrus-containing 
beverages such as low-calorie OJ. STOP
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Patients and their caregivers in-
variably represent the individu-
als best positioned to benefit from 
high-quality comparative effective-
ness research in kidney stone disease. 
Yet, despite this obvious conclusion, 
patients and caregivers are rarely 
included as stakeholders during the 
research cycle, especially for benign 
urological disease. There are many 
possible reasons for this omission. 
Stakeholder engagement is unfamil-
iar to many researchers and many 
may have legitimate questions or 
concerns about the process such as:

How do I ensure productive engage-
ment?

What happens if our visions do not 
align?

What are the regulatory implications 
of stakeholder engagement in research?

Additionally, patients and care-
givers may have questions such as:

Will my voice and time be valued?
What resources do I have to help me 

understand the research process?
What will my commitment be for 

this work?

Fortunately, several successful 
models of stakeholder engagement 
have been published, including 
exceptional work within urolo-
gy.1,2 However, it is important to 
remember that each patient group 
may have their own unique needs 
and situations that need to be con-
sidered in order to optimize mean-
ingful engagement. To this end, we 
would like to introduce the Kidney 
Stone Engagement Core (KSEC), a 
dedicated group of patients, care-
givers, advocates, clinicians, and 
researchers who are working to 
enhance stakeholder-engagement 
in kidney stone research currently 

through research agenda develop-
ment. This work—Patient-Centered 
Research Agenda for Comparative 
Effectiveness Trials in Children and 
Adults over the Lifespan of Kidney 
Stone Disease (PRACTICAL)—has 
been funded through a PCORI 
(Patient Centered Outcomes Re-
search Institute) stakeholder ca-
pacity building award and aims to 
create an actionable research agen-
da for kidney stone disease while 
simultaneously building a founda-
tional core of engaged stakeholders 
poised to collaborate in future re-
search efforts.

KSEC is a group of 14 individu-
als including 5 patients, 1 caregiv-
er, 1 patient advocate, 4 urologists, 
1 dietician, and 1 nephrologist, 
each with unique lived-experience 
related to kidney stone disease. 
Our diverse perspectives on kid-
ney stones, including experiences 
with idiopathic and genetic kid-
ney stone disease, multiple surgi-
cal interventions, and prevention 
strategies, have helped shape our 
dedication to these initiatives. 

TECHNIQUES AND SUPPLEMENTS TO NATURALLY INCREASE URINARY CITRATE AND PH
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Table. Saturation of Kidney Stone Research Themes Across Small Group Sessions

Small group session

Themes Theme origin 1 2 3 4 5 6 7

Surgical outcomes A priori X X X X X — —

Surgical shared decision making Phase 1 X X X X X X X 

Kidney stone surveillance A priori X X X X X — X 

Prevention A priori X X X X — X X 

Metabolic evaluation A priori X X X X X X —

Dissolution A priori X — — X — — —

Diagnostic imaging A priori X X X X X X X 

Stone passage A priori X X X X X X X

Key subgroups Phase 1 X X X X X — X

Cumulative disease burden Phase 1 X X X X X X X 

Genetic evaluationa Phase 2 — X X — — — —

Psychosocial supporta Phase 2 — X X X — — X

Stentsa Phase 2 — — — — X X —

a Indicates new themes derived from the small group sessions.

PATIENT AND STAKEHOLDER ENGAGEMENT IN KIDNEY STONE RESEARCH
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KSEC is currently working on a 
broad-based stakeholder-engage-
ment strategy to elicit, refine, and 
prioritize research themes in kid-
ney stone disease to develop a 
patient-prioritized list of research 
topics for future study. Through 
these efforts, KSEC has developed 
engagement materials (ie, flyers, 
surveys, and interview guides), 
provided insight into engagement 
strategies (ie, clinical approach and 
social medial presence), and en-
gaged in interpretation of thematic 
results.

Key to any stakeholder-engage-
ment plan is a strategy to ensure 
continuous and meaningful en-
gagement. Because many stake-
holders have not previously been 
exposed to research jargon, regu-
latory processes, or methodology, 
modular training is often requested 
to onboard and familiarize partic-
ipants with these facets of the re-
search process. Our team used the 
Fyreworks platform (https://www.
fyreworkstraining.com), previous-
ly developed for adolescents and 
caregivers participating in stake-
holder-research partnerships but 
appropriate for a diverse stake-
holder complement. Additionally, 
prospectively outlining a fair and 
reasonable payment structure, 
roles and expectations, and meet-
ing times will help to codify stake-
holder participation.

The first task of the KSEC was 
to develop a survey designed to 

elicit research themes from pa-
tients, caregivers, researchers, and 
clinicians who have experience 
with kidney stones. The survey 
was developed using KSEC input 
and a previously published list of 
research topics identified by the 
National Institute of Diabetes and 
Digestive and Kidney Diseases-Na-
tional Institutes of Health as knowl-
edge gaps in kidney stone disease. 
These surveys have been com-
pleted by 74 individuals in both 
English and Spanish, identifying 3 
new themes in addition to the 7 a 
priori identified themes. From this 
list of thematic elements, a code-
book for themes was established 
and an interview guide created for 
use in small group sessions to fur-
ther refine these thematic elements. 
To date, a total of 21 small group 
participants have contributed to 7 
small group sessions, which result-
ed in thematic saturation as well 
as creation of 3 new themes, all of 
which also reached saturation (see 
Table). Next, the KSEC will review 
the elicitation responses in more 
detail in order to generate final re-
search topics for prioritization. 

This work has resulted in mean-
ingful and timely input both from 
the KSEC and the target stakehold-
er audience, keeping the current 
project on time and under budget. 
Thus, stakeholder engagement 
need not slow down the process 
nor create undue resource burden, 
especially when well considered 
from the onset. More importantly, 
however, is the context provided 
by the KSEC when interpreting 
the survey and focus group input 
in creating research themes. For 
instance, the focus on unique and 
often underrepresented stakehold-
er groups has amplified the voices 
of those with rare genetic diseases 
as well as those who have strug-
gled with kidney stones through 
a unique lens, such as pregnancy, 
while the patient perspective has 
emphasized the importance of 
concepts such as shared decision 
making, as highlighted in the con-
ceptual framework developed for 
themes across stages of care (see 
Figure).

Stakeholder partnerships for 
kidney stone research represent an 
important evolution in producing 
knowledge that matters most to our 

patients. While this avenue seems 
at first glance to be a wide depar-
ture from the traditional research 
process, we find that engagement 
can arise organically. After all, it 
is from our patients’ experiences 
that surgeon-scientists find their 
inspiration. Remembering a few 
key tenets can help to ensure a 
productive and meaningful stake-
holder engagement plan. First, not 

every stakeholder is needed at ev-
ery step of the research process. 
One must determine in the begin-
ning what perspectives are needed, 
from whom, and at which points in 
the project. Second, be structured 
but pragmatic. The most valuable 
resource anyone on your team 
can provide is their time, and this 

Figure. A conceptual framework for the lived experiences of kidney stone disease, emphasizing the-
matic relationships across stages of care. MET indicates medical expulsive therapy.

“ Because many 
stakeholders have 
not previously 
been exposed to 
research jargon, 
regulatory 
processes, or 
methodology, 
modular training 
is often requested 
to onboard 
and familiarize 
participants with 
these facets of the 
research process.”
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 includes your stakeholder partners. 
Ensure that their engagement pro-
gram is thought through, so as to 
minimize unnecessary meetings 
but also to maximize their pres-
ence when needed most. Finally, 
and most importantly, be prepared 
to listen, react, and be challenged. 
One of the most damaging pitfalls 

in stakeholder engagement is ulti-
mately failing to give all voices the 
platforms they are due. Stakehold-
er-engagement, when done well, 
will surprise and inspire. While 
these discussions can be challeng-
ing, they ultimately are likely the 
most rewarding aspect of stake-
holder-engagement. Readers who 

wish to seek further resources fo-
cused on patient engagement in re-
search can access the Clinical Trials 
Transformative Initiative (https://
ctti-clinicaltrials.org/our-work/pa-
tient-engagement/) or the PCORI 
Engagement Tool and Resource 
Repository (https://www.pcori.
org/engagement/engagement-re-

sources/Engagement-Tool-Re-
source-Repository). STOP
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Wassersug et al previously 
reported that gay and bisexual pros-
tate cancer survivors had signifi-
cantly lower Gleason scores (GSs) 
at diagnosis than heterosexual 
prostate cancer survivors (P < .05)1. 
The authors speculate that gay and 
bisexual patients may “experience 
more intensive screening for dis-
ease” resulting in lower scores at di-
agnosis; although this is contrary to 
published data on the topic.2

In 2020 we reported results from 
Restore-1, an online, cross-sectional 
survey study of gay and bisexual 
prostate cancer survivors.3 While a 
high proportion of participants re-
ported GS < 6, patient interviews 
demonstrated nearly all scores re-
ported as 2-5 were inaccurate. Sev-
eral participants reported that they 
had provided a sub score rather 
than their GS sum. Others provid-

ed a guess without a clear memory 
of typical GS ranges. We hypoth-
esized that allowing participants 
to choose their sum score with sub 
scores from a list would result in in-
creased similarity of GSs between 
gay and bisexual men (GBM) and 
heterosexual  participants.

Restore-2 was a 24-month ran-
domized controlled trial studying 
the effects of a sexual and urinary 
rehabilitation program tailored for 
sexual minority prostate cancer pa-
tients.4 Patients were randomized 
to an online rehabilitation program 
tailored to GBM who have under-
gone prostate cancer treatment or 
traditional cares. Data collection 
was performed with online surveys 
at 6-month intervals. As part of our 
baseline data collection, we asked 
participants to self-report their GSs 
using the phrasing proposed in our 
2020 article: At the time of your ini-
tial prostate cancer diagnosis, what 
was your Gleason score? Response 
options included: 3 + 3, 3 + 4, 4 + 3, 
4 + 4, 5 + 4, 4 + 5, 5 + 5, other, and 
don’t know/don’t remember.

Baseline data collection, which 
included the collection of GS infor-
mation, occurred in 2019. Inclusion 
criteria included self-identifying as 
gay, bisexual, or a man who has sex 
with men; having U.S. residency; a 
diagnosis of prostate cancer; and re-
ceiving/pending treatment for pros-
tate cancer. In all, 401 participants 
were recruited into in the study.

Sample characteristics are re-
ported elsewhere.4 Most study 

Table 1. Characteristics of Participants at Baseline (N = 401) 

Variables Values

Demographics

Age, mean (SD) 63.5 (6.6)

Race/ethnicity, No. (%)

 White, non-Hispanic 351 (87.5)

 Non-White and/or Hispanic 50 (12.5)

Education, No. (%)

 Less than bachelor’s degree 97 (24.2)

 Bachelor’s degree 131 (32.7)

 Graduate degree 173 (43.1)

Relationship status, No. (%)

 Single/dating/divorced/widowed 201 (50.3)

 Partnered/married 199 (49.8)

Sexuality, No. (%)

 Gay/homosexual 371 (92.5)

 Bisexual 30 (7.5)

Income, No. (%)

 <$35,000 90 (23.7)

 $35,000-74,999 103 (27.1)

 ≥$75,000 187 (49.2)

Medical characteristics 

HIV status, No. (%)

 HIV negative 332 (83.2)

 HIV positive 67 (16.8)

Treatment, No. (%)

 Surgery (only) 233 (58.1)

 Radiation (only) 76 (19.0)

 Combined/systemic 92 (22.9)

PATIENT AND STAKEHOLDER ENGAGEMENT IN KIDNEY STONE RESEARCH
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 participants had a bachelor’s de-
gree or higher and had an income 
>$75,000 (Table 1). About half 
were partnered/married. For pros-
tate cancer treatment, 58.1% under-
went surgery only, 19% radiation 
only, and 22.9% surgery and radi-
ation and/or systemic treatment. 
The average time since participant 
prostate cancer diagnosis was 5.3 
years, and the average PSA at diag-
nosis was 9.7.

The most reported Gleason score 
sum was 7 (42.4%) followed by 6 
(17.2%; Table 2). But 114 (28.4%) 
stated that they did not know/re-
member their score. Simple logis-
tic regression was used to estimate 
the odds ratio of responding “don’t 
know/don’t remember” for GS by 

time since prostate cancer diag-
nosis. For each year after prostate 
cancer diagnosis participants had 
a 13% higher odds of not knowing/
not remembering their GS (OR: 
1.13, 95% CI: 1.08-1.18).

Compared to our 2020 findings 
from Restore-1, our new question 
design has resulted in a significant 
increase in those not knowing/not 
remembering (Restore-2: 28.4% vs 
Restore-1: 16.1%). We would attri-
bute this to more specific answer 
choices leaving less room for guess-
ing. Only 1 patient had a Gleason 
score< 6 (0.3%) compared to 11.9% 
in Restore-1. The average Gleason 
score was 7.03 in Restore-2 vs 6.48 
in Restore-1. The median Gleason 
score was 7 in Restore-2 and 7 in 

Restore-1. When compared to the 
nonheterosexual cohort from Was-
sersug et al we had a higher per-
centage of participants with GS7 
(Restore-2: 42.4% vs Wassersug et al 
39%) and less with GS6 and below 
(Restore-2: 17.5% vs Wassersug et al 
34%).1 Compared to the heterosex-
ual cohort from Wassersug et al our 
results are similar, with the most 
common GS in both being 7 (42.4% 
in Restore-2 vs Wassersug et al 39%).

Our improved GS question de-
sign appears to result in answers 
more consistent with published 
norms and with the standard of 
care, emphasizing treatment of dis-
ease at a GS of 6 or higher. These 
findings suggest that how the ques-
tion was worded in Wassersug and 
Restore-1, not over screening, likely 
influenced their results. It should 
be noted that our cohort is highly 
educated and majority White, sug-
gesting an increased access to pros-
tate cancer screening.5,6 Because 
Restore-1, Restore-2, and Wassersug 
et al were all online studies, we 
would caution using these findings 
to inform surveys being adminis-
tered in person or over the tele-
phone. Recall bias may impact the 
accuracy of these survey results, 

but we would not expect recall bias 
to be any more significant in GBM 
versus heterosexual men. Restore-1 
and Restore-2 occurred after the 
2012 U.S. Prevention Task Force 
recommendation against prostate 
cancer screening while Wassersug 
et al was before. This might result 
in the Restore studies having a high-
er Gleason score at diagnosis.7 STOP
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Table 2. Distribution of Gleason Score at Diagnosis (N = 401) 

Gleason Score No. %

5 1 0.3

6 69 17.2

7 170 42.4

8 17 4.2

9 27 6.7

10 3 0.8

Don’t know/don’t remember 114 28.4
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Background and 
Objectives

Urolithiasis is a chronic condition 
characterized by episodic and often 
debilitating symptoms, including 
pain, at the time of stone passage. 
When patients initially present with 
a symptomatic ureteral stone there 
are 2 main treatment approaches—
conservative treatment with a trial 
of passage or early surgical inter-
vention with either stent placement 
or definitive stone removal. Though 
prior studies have attempted to iden-
tify factors that accurately predict the 
likelihood of spontaneous passage, 
such as stone size and location, it re-
mains difficult to predict which pa-
tients will pass their stones vs those 

who will ultimately require surgery.1

A trial of passage is ideal for 
those patients who will eventually 
pass their stones because it avoids 
the unnecessary risks of surgery 
and anesthesia as well as the poten-
tial pain and morbidity associated 
with stone procedures and ureteral 
stents.2 However, in the subset of 
those who will ultimately fail a trial 
of passage and require surgical in-
tervention, observation can lead to 
additional emergency room visits, 
missed days of school and work, 
and an extended period of severe 
symptoms. Classifying individuals 
at the time of diagnosis into one of 
these 2 groups will be beneficial for 
optimal treatment selection.

The goal of our group, the Chil-
dren’s Hospital of Philadelphia 

and University of Pennsylvania 
Center for Machine Learning in 
Urology, is to harness the power of 
deep learning to improve diagno-
sis, management, and clinical out-
comes of common benign urologic 
conditions, including stone disease, 
in pediatric and adult patients. Pri-
or work by our group has shown 
that the automated measurement 
and characterization of kidney 
stones and renal anatomy using 
a deep learning model is feasible, 
accurate, and more efficient than 
manual measurements.3 Our long-
term aim is to create a deep learn-
ing model that incorporates both 
patient clinical characteristics and 
CT imaging features to accurately 
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predict the likelihood of ureteral 
stone passage for an individual pa-
tient’s stone leading to improved, 
individualized patient care.

Machine Learning of 
Imaging Data

The initial step in pursuit of this 
goal is developing a novel machine 
learning algorithm that segments the 
kidneys, ureters, and bladder on a 
CT scan in an automated fashion, 
which we have termed a “Urinary 
Tract Atlas.” The creation of this 
“Atlas” is necessary because of the 
difficulty in identifying and visual-
izing the ureters on noncontrast CT 
scans, which are the most common 
imaging modality used to evaluate 
ureteral stones clinically. The ureters 
can be difficult to accurately trace on 
noncontrast imaging for even expe-
rienced radiologists and urologists. 
Therefore, to train a machine learn-
ing model that incorporates imaging 
characteristics of ureteral stones, the 
model must first be taught to accu-
rately localize the ureter.

We initially trained this model 
using CT urograms obtained from 
adult patients. Each CT urogram 
was first manually segmented by 
labeling the kidneys, ureters, and 
bladder. This involves tracing and 
outlining the relevant renal and ure-
teral anatomy on each slice of the 
CT scan. These manual segmenta-
tion labels serve as the ground truth 
for training as well as assessing the 
accuracy of the model. Figure 1 
shows examples of kidney, ureter, 
and bladder labels generated using 
our atlas along with the original 
images and manual segmentations 
that served as ground truth. Similar-
ly, Figure 2 shows a 3D rendering 
of the urinary tract as segmented 
using our model compared with 
manual segmentation. The overall 
Dice score for this model is current-
ly 0.854, which is considered high, 
with a Dice score of 1 indicating 
perfect accuracy.4

Now that we have successfully 
trained a model to recognize the 
relevant anatomy on CT urogram, 
we are working on a model that will 
be able to automatically localize 
the expected path of the ureter on 
noncontrast CT scans. We have seg-
mented the kidneys and bladder on 
noncontrast CT scans in the same 

manner described above and are 
currently in the process of training 
a model to recognize the kidneys 
and bladder on these images. We 
expect to be able to then train the 
model to predict the expected path 
of the ureter based on the known 
locations of the kidneys and blad-
der and ultimately to recognize ure-
teral stones using this information.

Machine Learning of 
Clinical Data

To train a model that can accu-
rately predict ureteral stone pas-
sage, we are using clinical data 
from both adult and pediatric pa-
tients at our institutions who have 
presented with ureteral stones and 

are known to have either sponta-
neously passed their stones or re-
quired surgery. Using data from 
approximately 250 patients, we 
built a random forest model to 
predict spontaneous stone passage 
using patient characteristics that 
are contained in the electronic 
health record. The most import-
ant feature is stone size (area), but 
additional features are relevant 
depending on the adult or pedi-
atric cohort, and include prior 
stone episodes, stone location, 
hydronephrosis, age, and present-
ing symptoms. Currently, these 
models are performing with 63%-
70% accuracy, which we expect to 
improve with additional training 
data.

Future Directions: 
Combining Clinical and 
Imaging Data

Once the imaging model can ac-
curately recognize the ureters and 
ureteral stones, it can be used to ex-
tract imaging features that can be 
combined with our clinical model de-
scribed above. Deep learning has the 
advantage of being able to identify 
and utilize imaging characteristics not 
traditionally recognized or measured 
by clinicians. We expect automatical-
ly extracting features from CT imag-
es and the electronic health record 
will create a more accurate and less 
laborious method to predict stone 
passage than manual measurements 
and interpretation of imaging alone 
or the “gestalt” obtained from clinical 
experience. Ultimately, this model 
will allow the delivery of better indi-
vidualized patient care by identifying 
those patients most likely to benefit 
from early surgical intervention for 
ureteral stones versus those likely to 
have a successful trial of passage.
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Figure 2. 3D reconstruction of the urinary tract (kidneys, ureters, and bladder) based on manual 
segmentations (ground truth) and created using the current Urinary Tract Atlas model.
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Figure 1. Original images, ground truth based on manual segmentation and predicted segmenta-
tions based on current deep learning model for kidneys (red), ureters (green), and bladder (blue).
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Over the past few years, com-
prehensive surgical training has 
gone from solely being taught in 
the operating room (OR) to incor-
porating advanced training with 
simulation models outside of the 
OR. The ability for surgical train-
ees to be exposed to and perform 
procedures on a representative 
model prior to operating on a live 
patient is invaluable. Urology has 
been on the forefront of this train-
ing, especially in the subspeciality 
of stones. While multiple models 
exist (some discussed below), the 
true challenge is how to arrange 
exposure of trainees to them. Sim-
ulation labs offer a comprehensive 
yet condensed syllabus to trainees, 
and we believe they should be a 
standard part of resident education.

For ureteroscopy exposure, mul-
tiple models exist from various 
industries. Simulation labs are a 
perfect opportunity for industry to 
bring in their latest scopes and let 
trainees practice navigating around 
simulated kidneys. The exposure 
to multiple devices (scopes, bas-
kets, wires, lasers, etc) allows train-
ees (and present faculty) to learn 
about various features and try out 
those features before getting them 
into the OR. In addition to basic 
exposure to the scopes, simulation 
training for ureteroscopy has been 
shown to decrease navigation time 
when trainees repeatedly practice 
on the model.1 That decreased 
navigation time within simulation 
models likely translates to naviga-
tion time within live patients and 
leads to shorter operative times, 
which can help keep down OR 
costs and may help decrease infec-
tious complications.2

For percutaneous nephroli-
thotomy (PCNL) training, there 
have been several models devel-
oped which offer lifelike anatomy 
to practice percutaneous access 
(both ultrasound and fluoroscop-
ic) as well as tract dilation. While 
the Perc Mentor was a pioneer in 
helping establish a consistent flu-

oroscopic-guided training model 
for PCNL,3 more recent models 
have helped carry on this work 
utilizing updated technology. For 
example, Turney developed a sil-
icone biomodel using a 3D print-
er, which when filled with con-
trast and sealed can serve as an 
anatomically correct model for 
simulating fluoroscopic-guided 
percutaneous access.4 Dr Ghazi 
and his team at the University of 
Rochester have developed a val-
idated trainer for all portions of 
PCNL.5 With the increasing popu-
larity of ultrasound-guided access, 

many advances have been made 
in incorporating PCNL models 
aimed at allowing urologists the 
ability to use ultrasound as an al-
ternative to fluoroscopic percuta-
neous access. Ultrasound PCNL 
models allow for trainees to iden-
tify target calyces and practice the 
nuances of making subtle needle 
adjustments to avoid surrounding 
structures that are now able to be 
visualized on ultrasound (Figures 
1 and 2). Similar to ureteroscopy 
simulation training, the benefits 
of simulated PCNL training have 
also been proven to translate to 
the OR, even for experienced sur-
geons. Using patient-specific anat-
omy, Ghazi et al developed sim-
ulation models, which were then 
available to a fellowship-trained 
endourologist to rehearse on prior 
to planned  PCNLs. Compared to 
cases performed without those re-
hearsals, the simulation-rehearsed 

cases showed significant improve-
ments in fluoroscopy time, needle 
attempts, complications, and addi-
tional procedures.6 

The next frontier of simulation 
training in stones may reside with 
virtual reality. A study from UC 
Irvine demonstrated the feasibil-
ity of using CT-based immersive 
virtual reality (iVR) for preopera-
tive planning.7 Surgeons reported 
a better understanding of the opti-
mal calyx for entry, with the iVR 
model changing the approach of 
the operator (ie switch into a differ-
ent calyx) in 40% of cases. When 
compared to a matched cohort 
performed without the assistance 
of iVR, those who utilized this 
technology had less blood loss and 
fluoroscopy time, and potentially 
better clearance rates.7

The validity of simulation train-
ing is clear. How to expose trainees 
to simulation through official simu-
lation labs is not easy and requires 
time, resources, and a coordinated 
effort from academic faculty and 
industry. We recently organized a 
joint simulation lab with urology 
trainees from Mayo Clinic Arizo-
na and the University of Arizona. 
Residents and fellows came togeth-
er for a day at ASTEC (Arizona 
Simulation Technology and Edu-
cation Center), the University of 
Arizona’s 6,000-square-foot simu-
lation facility designed to represent 
ORs, intensive care units, and oth-
er health care settings (Figure 3, A 
and B). With industry and  faculty 

Figure 1. Ultrasound-guided percutaneous 
access nephrolithotomy model developed at 
the University of Rochester by Dr Ghazi.

Figure 2. Low-cost ultrasound-guided percuta-
neous access nephrolithotomy model developed 
at the University of Arizona.

Figure 3. A and B, Joint simulation lab with urology trainees from Mayo Clinic Arizona and the University of Arizona, July 2022.

Arrow-right Continued on page 30
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support, multiple stations were 
set up to simulate urological pro-
cedures including PCNL, kidney 
ultrasound, holmium laser enucle-
ation of the prostate, ureteroscopy, 
urethral bulking agents, transper-
ineal prostate biopsy, female and 
male urethral slings, and more. 
The goal was to create a safe envi-
ronment for junior trainees to learn 
about various procedures with 
hands-on experience prior to their 
exposure in the OR, and for more 
senior trainees to gain experience 
refining their skills. Although not 
always easy, the different models 

available for simulation training, 
like those above, can be obtained 
for these resident labs via a coor-
dinated effort between academic 
centers. From residents of all lev-
els, we received overwhelmingly 
positive feedback and have person-
ally noted an extra familiarity with 
endoscopic procedures in junior 
residents from their exposure in 
the simulation lab. 

Simulation labs present an ed-
ucational opportunity that should 
not be overlooked, especially given 
the plethora of models now avail-
able. Given the positive feedback 

from our trainees along with the 
known translation of skills from 
these labs to the OR, we are en-
couraged to continue our lab as an 
annual education opportunity and 
hope that other training programs 
pursue similar opportunities. STOP
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Endourologists have pioneered 
minimally invasive techniques in 
urology and have been leaders of 
all surgical specialties in procedur-
al innovation. The percutaneous 
nephrolithotomy and robotic pros-
tatectomy, for example, have made 
what were once large open proce-
dures with substantial morbidity 
now come-and-go procedures or 
procedures with 1 night of hospi-
talization. This has been a benefit 
to patients from all walks of life, 
reducing complications, convales-
cence, and pain.1 

However, inequities in treat-
ment for urological conditions, 
from prostate cancer to stone dis-
ease, exist. Disparities in timely 
diagnosis, appropriate treatment, 
and oncologic outcomes have been 
well documented for decades. Al-
though prostate cancer mortality 
has decreased over time, the dis-
proportionate burden of disease 
based on factors such as race and 
socioeconomic status persist. Un-
fortunately, these patterns of dis-
parity and differential outcomes 
are not unique to prostate cancer. 
Originally thought to be predom-
inantly a disease in men of Euro-
pean descent, kidney stones are in-

creasing in prevalence in all races 
and sexes.2,3 Outcomes for kidney 
stone disease treatment, however, 
are disparate along social, racial, 
and economic lines as patients who 
are underinsured, African Ameri-
can, or Hispanic are more likely to 
present multiple times to the emer-
gency department and wait longer 
for surgical treatment of their stone 
disease.4 

For many patients, having a 
urologist who looks like them pro-
vides a level of comfort and trust 
that cannot be disregarded. Treat-
ment for their urological condi-
tions remains impacted not only 
by patient-level factors, but also 
shared decision-making between 
the patient and their urologist. 
This is not an indictment of how 
we practice medicine, but rather 
an acknowledgement that the pa-
tient’s perception of the care they 
receive is important.5 Representa-
tion within urology and urology 
training, as a whole, has long been 
an area in great need of attention. 
Over recent years, there have 
been increased efforts dedicat-
ed to improving representation, 
both in terms of gender and race, 
within the urology workforce. 
Steady increases in the number 
of women in urology (now re-
ported as 10.9% of the workforce 
based on 2021 AUA Census data) 
have not yet been mirrored in the 

number of those from underrep-
resented groups within medicine 
(4.4% Hispanic, 2.4% African 
American/Black, 1.4% other rac-
es including multiple races). We 
see that these observations vary 
across different urological sub-
specialties, but entry into the field 
of urology remains the crucial 
first step in the pipeline for en-
dourology. Less than 10% of the 
workforce (6.9%) report fellow-
ship training in endourology, and 
4.4% report endourology as their 
primary subspecialty area. Com-
pounding this is the imbalance in 
representation among endourolo-
gists. In order to improve repre-
sentation within endourology we 
must first address the barriers to 
entry into the urology workforce 
as a whole. Addressing these bar-
riers necessitates the need for an 
introspective, critical assessment 
of how our field trains, mentors, 
supports, and retains trainees 
from diverse backgrounds. Un-
derstanding how to improve the 
process of recruiting and train-
ing a broader demographic of 
trainees will not only change the 
face of urology within the United 
States, but also provide a road-
map of how to approach these is-
sues globally.

Minimally invasive surgery is a 
luxury in many low- and middle-in-
come countries where urologists 

“ As we pursue new 
innovations to 
improve care for 
our patients and 
as we take steps 
to reduce inequity 
in our field, we 
must keep in mind 
that we treat 
urological disease 
in the context of 
the global burden 
of disease. There 
are exciting 
opportunities 
to improve 
care delivery 
in traditionally 
resource-
limited settings 
as technology 
becomes more 
readily available 
and at lower cost.”
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often do not have access to robot-
ics, flexible ureteroscopes, or laser 
technology.6 As we pursue new in-
novations to improve care for our 
patients and as we take steps to re-
duce inequity in our field, we must 
keep in mind that we treat urolog-
ical disease in the context of the 
global burden of disease. There are 
exciting opportunities to improve 
care delivery in traditionally re-
source-limited settings as technolo-
gy becomes more readily available 
and at lower cost.7 Endourologists 
can be at the forefront of these ef-
forts to advance equity in urolog-
ical care internationally, working 
with colleagues in low- and mid-
dle-income countries to deliver 
gold standard urological care to all 
populations that suffer with these 
diseases. It is therefore also neces-
sary to increase representation of 
providers from these countries in 
endourology research, leadership, 
and innovation.

Intentional, long-term, coordi-
nated, and supported efforts are 
needed to create durable change 
over time to improve diversity, 
inclusion, and gender equity in 
endourology. This will require in-
put and effort from our field, and 
it will falter if left to siloes of in-
dividuals with duplicative efforts. 
It is not sufficient to leave these 
efforts as the sole responsibility of 
designated faculty, or to publish 
the occasional paper on disparities 
in care outcomes. Our support for 
our patients and colleagues from 
underrepresented and historical-
ly disenfranchised groups must be 

thorough and holistic to improve 
our pipeline of potential future en-
dourologists and improve our care 
for our patients. STOP
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“ As we pursue new 
innovations to 
improve care for 
our patients and 
as we take steps to 
reduce inequity in 
our field, we must 
keep in mind that 
we treat urological 
disease in the 
context of the 
global burden of 
disease.”
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Imagine practicing medicine 
without computed tomography, 
ultrasonography, or x-ray. How ac-
curately could you diagnose an ob-
structing ureteral or renal stone? In 
the early 1900s, the field of radiolo-
gy was in its infancy. Wilhelm Con-
rad Röntgen would discover x-rays 
in 1895 and for his work, he subse-
quently won the first Nobel Prize in 
Physics in 1901. In the era before 
radiography, a physician’s primary 
tool in the diagnosis of obstructing 
renal and ureteral calculi was the 
physical exam. However, this was 
often not adequate. In a 1932 pa-
per by Mathé entitled, “The diag-
nosis and present-day treatment of 
ureteral stone,” 25% of right-sided 
ureteral stone cases reported in this 
series had previously been operat-
ed on incorrectly for appendicitis 
or pelvic disease.1

Howard Atwood Kelly (1858-
1943) was the youngest of the “Big 
Four”—including William Halsted, 
William Osler and William Welch 
—founding chairs at Johns Hopkins 
School of Medicine (Figure 1). He 
was a clinical innovator, performing 
the first successful Cesarean section 
in 1888, and pioneered the use of ra-
dium in the treatment of gynecolog-
ical cancer. His name is behind the 
Kelly clamp and he is the one identi-
fied with the test to find the ureter by 
stimulating its peristalsis by touching 
it with forceps. In Berlin in 1888, he 
worked with pathologist Rudolf Vir-
chow (1821-1902) to determine the 
best way to catheterize ureters. Then 
in Prague in 1888, Czech physician 
Parel Pawlik showed him how to 
catheterize ureters using a speculum 
and how to conduct air cystoscopy.2

In 1901, Kelly published “Scratch-
marks on the Wax-tipped Catheter 
as a Means of Determining the Pres-
ence of Stone in the Kidney and in 
the Ureter.”3 Kelly stated, “there is 
no other means of ascertaining the 
presence of calculus in the urinary 
tract as direct as my method of 

passing a wax-tipped catheter up 
the ureter into the kidney.” He de-
scribed the preparation of the wax 
tip, a mixture of dental wax and ol-
ive oil, and the technique of ureter-
al catheterization. A diagnosis was 
made if scratch-marks were found 
on the wax tip. (Figure 2) Kelly also 
stated that the stone sometimes cre-
ated a “grating sensation as the cath-
eter is withdrawn,” that fragments 
of stone may become embedded in 

the wax tip, and that as “the catheter 
passes a ureteral stone, or enters the 
renal pelvis, there is often an imme-
diate discharge of urine far in excess 
of possible secretion.” He further 
chronicled 11 cases where a diagno-
sis was made using the wax-tipped 
catheter and then verified the find-
ings with open surgery.

Despite Kelly’s technique, a com-
mon problem that arose was insert-
ing the wax-tipped catheter into the 
cystoscope without inadvertently 
scratching the smooth waxed tip. 
In 1915 Ben Kirkendall further 
adapted Kelly’s technique by using 
a loose-fitting rubber tube, which 
protected the wax-tipped catheter 
during its passage prior to ureteral 
cannulation.4 In 1926 Hugh Hamp-
ton Young, a contemporary of Kel-
ly at Johns Hopkins, wrote that “the 
diagnosis of renal calculus has been 
made a matter of great exactness by 
the introduction of the x-ray and 
the wax-tipped catheter” in his text 
Practice of Urology.5

Young further discussed multiple 
methods to prepare the wax tip: (1) 
Kelly’s method using a mixture of 
2 parts dental wax and 1 part olive 
oil, (2) ordinary embedded paraf-

fin, which Young preferred, and (3) 
pure beeswax as per Guy LeRoy 
Hunner. He also discussed 3 dif-
ferent methods of passing the wax-
tipped catheter in detail. Young be-
lieved that x-rays and cystoscopy 
with retrograde pyelograms should 
be performed for the diagnosis of 
urolithiasis and that if the diagnosis 
is still in doubt “the wax-tip cath-
eter method of Kelly should be 
used.” Young concluded that “This 
procedure has not had the wide use 
it deserves.”

In 1933 Abraham Ravich pub-
lished his series of 758 ureteral calcu-
li.6 In Ravich’s series, 684 cases gave 
positive evidence of stone on x-ray 
film, whereas 74 were negative. Of 
those that were negative, 54 showed 
a scratch on the wax tip catheter. 
Ravich would write, “at times the 
grating noted on withdrawal of the 
catheter assisted in making the di-
agnosis. In the author’s practice, the 
wax-tipped catheter was as import-
ant a diagnostic measure as x-ray 
and in uric acid stones was often 
the only means whereby a diagnosis 
could be made.”

The meticulous skill required 
to perform the wax-tipped cathe-
ter technique to prevent false-pos-
itive results and the progress in 
radiography eventually made the 
technique obsolete. Howard Kel-
ly’s wax-tipped catheter was the 
first reliable test to help diagnose 
ureteral and renal calculi prior to 
radiography. It would continue to 
have utility in diagnosing radiolu-
cent stones until improvements in 
the quality of intravenous and ret-
rograde pyelography. STOP
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Figure 1. Howard Atwood Kelly (1858-1943). 
[Gado Images/Alamy Stock Photo]

Figure 2. Wax-tipped catheter scratch-marks. (Left) Scratch-marks caused by renal calculus. (Right) 
Scratch-marks from calculus of both kidneys.3
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Patient-reported outcomes are 
being increasingly prioritized with-
in clinical research as well as in 
routine clinical practice to assess 
symptoms, inform treatment de-
cisions, facilitate communication, 
and track outcomes.1 One import-
ant patient-reported outcome is 
health-related quality of life (QOL), 
which is a multidimensional con-
struct of how illness may affect an 
individual’s well-being.2 Measur-
ing QOL is particularly relevant 
in patients with nephrolithiasis due 
to the wide spectrum of disease 
activity observed over time which 
may not correlate with traditional 
objective indices, such as stone-free 
status on imaging.3

Despite the importance of QOL, 
there is minimal literature address-
ing this concept within nephroli-
thiasis, particularly prospectively 
following surgical treatment. In 
fact, a systematic review of the lit-
erature found that only 9 studies 
specifically addressed QOL in re-
nal stone formers.4 These studies 
were limited by their retrospective 
and cross-sectional nature, lack of 
standardized assessment following 
surgical treatment, and short-term 
follow-up. To address this area of 
unmet need, our group and others 
have taken a renewed interest in 
better understanding how surgical 
treatment for nephrolithiasis im-
pacts QOL in the short, interme-
diate, and long term. Ultimately, 
gathering these data will allow cli-
nicians to provide more in-depth, 
accurate, and patient-centric coun-
seling preoperatively, helping pa-
tients better understand a recovery 
trajectory, and the degree and time 
course of family, social, and profes-

sional disruptions on their life.
In the short term, it is evident 

that ureteroscopy (URS) has a pro-
found impact on QOL. For URS, 
the dimensions of pain intensity 
(eg, pain at its worst, average, and 
now) and interference (eg, pain dis-
rupting day-to-day activities) are 
both worse after surgery.5 Howev-
er, each recovers relatively quick-
ly with pain intensity returning to 
baseline sooner (at postoperative 
day [POD] 7) than pain interfer-
ence (at POD 14), suggesting that 
interference is a more sensitive 
measure or accurately describes the 
experience as perceived by our pa-
tients (Figure 1).5 Interestingly, the 
only factor, including placement of 
a ureteral stent, that modified these 
scores was older age, which demon-
strated a more favorable recovery.5 
This confirms that a resolution of 
pain following URS will typically 
occur within 7–14 days facilitating 
a return to daily activities.

Similar findings were also ob-
served in our recently concluded 
study examining the impact of 
URS on the dimension of ability to 
participate in social roles (eg, trou-
ble doing all of the family activities 
that I want to do). In this case, URS 
significantly reduced the ability to 

participate in social roles imme-
diately after surgery (POD 1), but 
this had largely returned to base-
line by POD 7, and significantly 
outperformed the general popu-
lation by POD 14 (Figure 2). This 
suggests that surgical therapy may 
not only allow a return to baseline 
social functioning for those with 
nephrolithiasis, but may enhance 
it, facilitating even greater ability 
to engage in family-, friend-, and 
work-related social interactions.

Despite the general trend toward 
a relatively rapid recovery follow-
ing URS, there remains wide indi-
vidual variation in the intensity with 
which symptoms are experienced, 
and with recovery, particularly 
with the presence of an indwelling 
ureteral stent. The prospective ob-
servational study (STENTS), which 
included a nested cohort of 40 in-
dividuals  undergoing unilateral 

Figure 1. Pain intensity and interference. POD indicates postoperative day; US, United States.
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“ This suggests 
that surgical 
therapy may 
not only allow a 
return to baseline 
social functioning 
for those with 
nephrolithiasis, 
but may enhance 
it, facilitating even 
greater ability to 
engage in family-, 
friend-, and work-
related social 
interactions.”



DECEMBER 2022   AUANEWS34

URS with ureteral stent placement, 
completed questionnaires to track 
the trajectory of stent-associat-
ed symptoms every day until re-
moval.6 This study was the first to 
 ascertain the day-to-day variation 
in pain intensity, pain interference, 
urinary symptoms, and bother af-
ter URS with stent placement. All 
4 study measures peaked in value 
by POD 1 and remained above 
baseline until after stent removal.6 
Universally, each measure showed 
wide inter-individual variability 
of reported symptoms each day. 
This highlights the need for further 
 investigation into what factors may 
exacerbate and/or mitigate the ob-

served extremes in symptomatology.
Although post-ureteroscopic 

recovery appears to be relatively 
short, at least for the dimensions 
of pain intensity and interference, 
there are certain dimensions that 
may have a longer tail of improve-
ment. In a yearlong cohort study 
examining URS, there was an in-
termediate-term recovery in pain 
inference and fatigue at 1 month, 
but a longer-term recovery in the 
additional dimensions of physical 
function and participation in social 
roles/activities at 6 months with 
the remaining dimensions of anx-
iety and sleep disturbance not cor-
rected until 12 months (Figure 3).7 

There was no change in depressive 
symptoms.7 This suggests that both 
physical and emotional recovery 
may be prolonged, which is not 
surprising given the unpredictable 
nature of episodes of renal colic. A 
more robust investigation into the 
psychological impact of surgery 
and recuperation may identify ad-
ditional strategies to aid and sup-
port patients.

Despite the growing interest and 
emerging data on QOL, we are still 
only at the initial phase of under-
standing how stone disease itself 
as well as the surgical and non-
surgical treatment options impact 
QOL, and how we can translate 
this knowledge into improved care 
delivery for this patient population. 
Thankfully, the research landscape 
is rich with either ongoing stud-
ies such as the Pediatric KIDney 
Stone (PKIDS) Care Improvement 
Network’s pragmatic surgical trial 
assessing how the 3 surgical mo-
dalities for the treatment of kidney 
stones in children vary in their ef-
fect on the dimensions of anxiety, 
sleep, interpersonal relationships, 
urinary symptoms, and pain in-
terference,8 or the recently award-
ed SOUL MUSIC project with 
a main objective to understand 
QOL after URS and to determine 
whether avoiding stent placement 
with URS would be advantageous 
for patients,9 and, finally, the pa-
tient-prioritized research agenda 

for children and adults with kidney 
stones, which aims to facilitate the 
partnership of clinicians and re-
searchers with patients and caregiv-
ers in order to emphasize, educate, 
and empower the patient when es-
tablishing a research  agenda.10  
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Figure 2. Ability to participate in social roles.  POD indicates postoperative day.

Figure 3. Patient-Reported Outcomes Measurement Information System (PROMIS)-29 Profile.
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“ Although post-
ureteroscopic 
recovery appears 
to be relatively 
short, at least for 
the dimensions 
of pain intensity 
and interference, 
there are certain 
dimensions 
that may have 
a longer tail of 
improvement.”
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Ureteral stent placement follow-
ing ureteroscopy (URS) for treat-
ment of urinary stone disease is 
commonly performed to maintain 
ureteral patency postoperative-
ly when indicated, and to allow 
the ureter to heal in the event of 
injury.1 Patients report a range of 
stent-associated symptoms (SAS), 
with some reporting an extremely 
burdensome experience.2,3 Despite 
multiple studies examining stent 
characteristics and medication use 
for mitigating stent pain, the mech-
anisms and pathophysiology of 
SAS remain elusive. Further, there 
is very little information about who 
may be at risk for increased SAS. 
Factors that may contribute to an 
adverse experience post-URS and 
stenting include patient demo-
graphics, psychosocial features, 
prior pain and stone experiences, 
stone-related and operative factors, 
stent characteristics, and postoper-
ative medication use. The aims of 
the STudy to Enhance uNderstand-
ing of sTent-associated Symptoms 

(STENTS) were to identify those 
at highest risk for the development 
of increased SAS and to determine 
patient, stone, and operative char-
acteristics that may contribute to 
these symptoms. We also sought to 
assess the patient’s lived experience 
with a stent in place and to explore 
interference due to stent on normal 
life activities following stone treat-
ment. We chose a patient-centered 
approach, using rigorous methods 
and expanding the use of existing 
outcome measures, drawing upon 
expertise from our multidisci-
plinary team, which included urol-
ogists, nephrologists, pain special-
ists, qualitative research experts, 
and psychometricians.

Study Design
The study design of STENTS 

has been previously described.3 
Briefly, we performed a multi-
center prospective observational 
cohort study, enrolling 424 patients 
aged ≥12 years undergoing unilat-
eral URS for stone treatment with 
ureteral stent at 4 clinical centers. 
The initial 40 participants (nested 
qualitative cohort [NQC]) com-
pleted daily symptom assessments 
and interviews regarding their 
stent experiences. Informed by re-
sults from the NQC, the remainder 
of the 424 participants completed 
pain and urinary symptom ques-
tionnaires preoperatively (baseline) 
and on postoperative day (POD) 1, 
3, and 5, day of stent removal, and 
30 days following stent removal. 
These patient-reported symptom 
scores served as the outcome mea-
sures for this study.

NQC 
The initial 40 participants com-

pleted daily assessment of self-re-
ported measures to capture indi-
vidual variation and evolution of 
symptoms over time. To this end, 
various instruments with concep-
tual overlap were utilized to assess 
pain, urinary symptoms, and the 
degree to which these symptoms 
affected quality of life. The daily 
symptom assessments in these pa-
tients demonstrated that symptoms 

peaked within the first 2 days after 
URS, and remained persistent-
ly elevated while the stent was in 
place.4 Semistructured interviews 
were performed after stent remov-
al, which were recorded and ana-
lyzed. Themes emerging from these 
narratives, presented at AUA2022, 
suggest that there are substantial 
psychological impacts on patients 
while stented, which are not well 
captured by current patient-report-
ed outcome instruments.

Quantitative Sensory 
Testing

We postulated that while periph-
eral sensitization of sensory nerves 
innervating the ureter likely influ-
ences stent-related pain, central 
sensitization may also play a role. 
Central sensitization is a physio-
logical process wherein repeated 
or prolonged pain insults increase 
the neuronal excitability of the no-
ciceptive pathways in the central 
nervous system, resulting in the 
development of hyperalgesia.5,6 
With hyperalgesia, an insult that 
is mildly painful translates to ex-
treme pain, as in the case of stent 
pain that is seemingly dispropor-
tional to the degree of ureteral ir-

ritation. Intuitively, stone formers 
may be particularly prone to the 
development of central sensitiza-
tion owing to recurrent renal colic 
and ureteral insults due to surgical 
intervention. Though excitability 
of neurons cannot be measured 
directly in humans, the manifesta-
tion of central sensitization can be 
assessed using quantitative sensory 
testing methods. Findings present-
ed at AUA2022 suggest that hy-
persensitivity to pain and a higher 
degree of central sensitization pre-
operatively were associated with 
more severe postoperative pain, 
suggesting a physiological basis for 
the observed variation in severity 
of stent symptoms.

Factors Associated 
With More Severe Stent 
Symptoms

There was an increase in SAS 
across all domains on POD 1, and 
these gradually decreased such 
that by POD 5 the average pain 
intensity decreased by approxi-
mately 50%. Despite the decrease 
in pain intensity, interference due 

Figure. Stent-associated symptoms captured by pain, urinary symptoms, and the degree to which 
these symptoms affect one’s quality of life.
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to pain remained elevated through 
POD 5, notably lagging behind the 
quantitative pain experience. Pain 
intensity was no longer statistical-
ly different from baseline by POD 
7-9 with the stent in place, although 
quality of life was still adversely 
impacted. Urinary symptoms like-
wise demonstrated a distinct peak 
on POD 1, with a decline in symp-
toms thereafter, but remaining 
above baseline until stent removal. 
Similar to the relationship between 
pain intensity and interference, 
there was a delayed decrease in uri-
nary bother compared to urinary 
symptoms.

As presented in a late-breaking 
abstract at AUA2022, a multivari-
able analysis showed that patient 
factors independently associated 
with greater pain intensity includ-
ed younger age, history of prior 
severe stent pain or chronic pain 
condition, and baseline depres-
sive symptoms measured by the 
Patient-Reported Outcomes Mea-
surement Information System 

(PROMIS). These risk factors were 
additionally associated with high-
er interference due to pain. When 
using the 10-item Lower Urinary 
Tract Dysfunction Research Net-
work symptom index (LURN SI-
10), higher BMI and baseline de-
pressive symptoms were associated 
with greater urinary symptoms and 
bother, while increasing age was 
associated with less bother. Risk 
factors associated with increased 
SAS did not change when factoring 
in postoperative medication use in 
a sensitivity analysis.

Summary
This multicenter prospective 

study evaluating patient psychoso-
cial and physiological characteris-
tics has revealed multiple import-
ant findings thus far, including: (1) 
although pain intensity decreases 
over time in the days following 
stent placement, interference due to 
pain remains elevated, suggesting 
that other unmeasured factors such 

as coping mechanisms may play a 
role in the stent experience, (2) old-
er patients describe a lower pain 
intensity with no difference based 
on sex, (3) depressive symptoms, 
chronic pain conditions, and pri-
or severe pain with a stent are risk 
factors for report of higher pain in-
tensity, and (4) quantitative sensory 
testing correlation with greater SAS 
suggests there is a physiological 
difference that impacts the patient 
experience post-URS. Demonstra-
tion of central sensitization may 
identify new treatment avenues to 
manage pain via modulation of the 
neuroplasticity of the central ner-
vous system. Importantly, stone 
and operative factors including ure-
teral instrumentation, use of access 
sheath, and stent characteristics 
were not associated with increased 
symptomatology. This initial work 
suggests that systematic, preopera-
tive identification of patients at risk 
for severe symptoms is feasible, and 
development of a prediction mod-
el is ongoing. Additional planned 

analyses include examination of 
the experience of STENTS partici-
pants who underwent either bilater-
al URS or 2-stage URS, and health 
care utilization in the 30 days fol-
lowing stent removal. Finally, over 
23,000 biological samples from 300 
STENTS participants provide a 
wealth of opportunity for biomark-
er discovery research. STOP
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The Role of Social Media in Urology: How to Navigate 
Career, Real Life, and a Twitter Account
Casey A. Seideman, MD
Oregon Health & Science University, Portland

Social media, specifically Twit-
ter, has the ability to enhance your 
academic career, connect you with 
students, urologists, and leaders 
across the globe, and amplify the 
voices of those who traditionally 
have been marginalized. There are 
myriad benefits to using social me-
dia for your academic career. How-
ever, as stated by Voltaire, “With 
great power comes great respon-
sibility.” Advancing your career 
utilizing a social media account re-
quires some thoughtful integration.

Academic Dissemination
Twitter is an effective medi-

um for amplifying your academic 
work. There are supportive data 
that the use of Twitter can signifi-
cantly increase engagement with 
academic literature. By tweeting 
relevant publications, you can en-
gage a larger audience than with 
print publication alone.1 In addi-
tion to traditional impact measure-
ments (h-index), altmetrics scores 
have been developed to measure 
the scholarly impact of work based 
on Internet views and interaction. 
Altmetrics are increasingly being 
utilized by journals, as well as insti-
tutions, to assess scholarly impact.2 
Some tips on helping boost the im-
pact of your work:
• Follow relevant journals, organi-

zations, institutions.
• Retweet and/or comment on ar-

ticles of interest.
• Tweet links to your published ar-

ticles:
 For your personal articles, 

consider tagging coauthors, 
journals, experts.

 Include a short description of 
your findings to help entice 
readers to click on your work.

• Altmetrics can be incorporated 
into your curriculum vitae.

Community
Social media, including Twit-

ter, has a different hierarchy than 
academic medicine traditionally 
follows. Students, patients, and 

experts alike have an equal oppor-
tunity to create community and 
interact with one another. One 
of the most unique aspects of the 
Twitter platform is the access giv-
en to people at every level in their 
career paths. On Twitter a medical 
student can ask a question, only 
to be answered by experts across 
the country. This fascinating “lev-
el playing field” allows for a more 
dynamic community to be built. To 
get started in building community:
• Follow people who are experts 

in your field.
• Follow people who are doing 

work that interests you.
• Interact with posts that discuss 

topics of relevant interest.
• Answer other peoples’ ques-

tions.
• Ask questions from your com-

munity.

The Power of Authenticity
Urologists are multidimensional 

people, with families and personal 
interests. To ensure you are mak-
ing the most of your Twitter com-
munity, it’s advisable to integrate 
your authentic self into your online 
presence. This is powerful in con-
necting with colleagues you have 
never met before but who may 
share common interests. Authen-
ticity can guide your social media 
journey while strengthening your 
community. Ultimately, your ex-
tracurricular activities, or adjacent 
interests, are important for role 
modeling and creating bonds.
• Consider posting on topics that 

relate to your life outside of 
work.

• Photos are humanizing (howev-
er, consider turning off your geo-
tags).

Marketing
Currently, in large part due to 

the pandemic, we are more reli-
ant on virtual platforms. This will 
be the third year that residency 
interviews will be virtual. Without 
personal interaction, social media 
has been an important medium for 
programs to market themselves to 
prospective applicants. Applicants 

have used Twitter to learn about 
resident satisfaction, program train-
ing, and virtual open houses.3,4 We 
have even seen recent publications 
that suggest that students utilizing 
Twitter have a higher match rate.5

• Link back to your institution in 
your profile (see Figure).

• Reference your program in your 
posts.

• Advertise open houses or other 
educational opportunities.

Profile Design
Your profile is part of your 

“brand” and should reflect that (see 
Figure):
• Your name should be easily 

searchable, and be the same on 
other platforms such as your 
institutional website and Dox-
imity.

• Include credentials and profes-
sional roles, which will help oth-
ers connect with you.

• Link your profile to your work-
place, as well as other roles you 
may have.

• Consider using your profession-
al headshot as your profile pho-
to, and using an action shot per-

taining to your work or hobbies 
as your banner photo.

• Remember to include that views 
you post online are your own, 
and not representative of your 
employer.

• Consider including that your 
account is not for medical 
 advice.

Caution
You may be familiar with the 

saying that “the Internet is for-
ever,” and all it takes is 1 screen-
shot to prove that point. With 
that in mind, it is generally good 
practice to be kind on social me-
dia. The lack of personal interac-
tions coupled with bravado can 
sometimes breed contemptuous 
back and forth. Remember that 
everyone can see your posts, and 
behave accordingly. Similarly, 
on Twitter, your followers can 
see all of the content that you 
“like.”

Social media can also attract 
extremist views and users who 
utilize the platform for targeted 

Figure. Profile demonstrating (A) Twitter handle (name) that includes degree, (B) job role with work-
place, (C) profile showing professional photo with personal banner photo intentionally highlighting 
a scrub cap showing women in STEM (science, technology, engineering, and mathematics), (D) 
reference to hobbies and relevant hashtags, (E) link back to website. Views are my own and not my 
institution’s.

Arrow-right Continued on page 38



DECEMBER 2022   AUANEWS38

 harassment of scientists and phy-
sicians. Recently, the COVID-19 
pandemic has seen an increase in 
harassment from anti-vaccine ex-
tremists. When utilizing Twitter, 
be cautious of comments that are 
threatening, and do not hesitate to 
report, block, and tell your institu-
tion if you are being harassed.

Research has shown that social 
media consumption can have ad-
dictive effects.6 In order to main-
tain a healthy relationship with so-
cial media and to continue to use it 
professionally:
• Set aside a small amount of regu-

lar time for this—consider it part 
of your work.

• Set limitations on screen time.
• Report and block harassment 

and personal threats.

Final Thoughts
If you’re new to Twitter, take 

the time to introduce yourself. 
Friendly introductions can go a 
long way to building your com-
munity. Do not hesitate to follow 
people you admire professional-
ly; you may quickly find they are 
your new friends or virtual col-
laborators. Consider embracing 
the 5 A’s of mission-based tweet-
ing: Authenticity is key, Ampli-
fy other voices, Accelerate your 
work, Avoid arguments, Always 
be professional.7

Twitter is a fantastic way to pro-
mote and skyrocket your career. 
My personal experience utilizing 
the platform has helped promote 
my advocacy for gender equity in 
urology. I am still amazed by the 

multitude of connections and op-
portunities that have arisen from 
social media. I recently signed on 
to be the Assistant Online Content 
Editor for The Journal of Urology®, 
Urology Practice®, JU Open Plus, and 
AUANews, thanks in part to these 
virtual relationships.

Happy tweeting, and feel free to 
say hello @CaseySeidemanMD! STOP
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“ I am still amazed 
by the multitude 
of connections and 
opportunities that 
have arisen from 
social media.”

Getting a Seat at the Table
Larissa Bresler, MD, DABMA
Loyola University Medical Center
Hines VA Hospital, Illinois

“Persistent advocacy and ac-
tivism, rather than persistent 
complaining, lead to positive 
changes,” states Larissa Bresler, 
MD, DABMA. Dr Bresler re-
cently took her seat as the inau-
gural CDO (Chief Diversity Of-
ficer) and Diversity & Inclusion 
(D&I) Committee Chair. She is 
an associate professor of urolo-
gy, obstetrics, and gynecology at 
the Loyola University Medical 
Center and Hines VA hospital; 
she sat on the Federal Women’s 
Task Force that helps promote 
equity and inclusion for feder-
al workers; she is a member of 
the North Central Section of the 
AUA; she chairs the North Cen-
tral Section Women in Urology 
Committee; and she served as 
the 2021-2022 President of the 
Chicago Urological Society.

Here, she talks with AUANews 
about what’s needed to succeed 
in creating Diversity, Equity, and 
Inclusion (DEI) programs; how 
to be a successful mentor; Vand 
more.

What drew you to the 
role?

Although I have been involved 
in DEI efforts for the past 20 
years, my endeavor to pursue this 
type of leadership position didn’t 
crystalize until I started serving 
on various boards of directors 
about 5-6 years ago. I believe 
that if you sit at the “big table” 
and you look to the left and to the 
right, there should be folks who 
are different from you, ie, lead-
ers representing various under-
represented minority groups in 
urology. However, I didn’t find 
that. Rather than complaining 
about it, I chose to do something 
about it. In my case, this includ-
ed data-driven presentations and 
consistently proposing DEI ini-
tiatives. My first presentation did 
not lead to change, but my third 
presentation did.

What have you found to be 
the most impactful compo-
nents of a DEI initiative?

Infrastructure and a buy-in from 

the leadership and membership. 
The creation of the Chief Diversity 
Officer role and the D&I Commit-
tee, as well as a firm commitment to 
follow the recommendations from 
the D&I Task Force, are good start-
ing points for the AUA to build on. 
As CDO, I will work directly with 
the Board to induce meaningful 
changes, thus still having a “seat at 
the table.”

And I’ve found that compassion 

for competing points of view has 
been helpful in building compel-
ling arguments for new DEI initia-
tives and programs.

Are there organizations 
that you think are doing 
an excellent job in ad-
vancing meaningful DEI 
changes?

I think many organizations are 
making intentional changes to-
wards increasing diversity in their 
respective fields. Specifically, I 
would like to highlight the efforts of 
the North Central Section Prospect 
Project spearheaded by Drs McIn-
tire and Wood. The program serves 
to promote diversity in urology by 
providing under-represented in 
medicine (URiM) first-year medi-
cal students a paid summer medical 
fellowship. By providing early ex-
posure and engagement to the field 
of urology through mentorship, 
didactic lectures, and research and 
clinical experiences, we intend to 
attract and help  successfully match 
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URiM medical students to urology. 
Four urology programs have agreed 
to participate and have been instru-
mental in developing a 2-tiered 
program that runs concurrently and 
allows for flexibility of the medical 
school calendar. The first part is a 
14-week webinar lecture series on 
“Basic Urology and the Art of Sci-
entific Investigation.” The second 
portion is an 8-week on-site clinical 
and research experience at one of 
the 4 participating programs. All 
applicants to the program are in-
vited to participate in the webinar 
lecture series; however, only 4 stu-
dents will be chosen for the paid 
on-site immersive portion of the 
program.

What does successful 
mentorship look like to 
you? Have you ever had a 
mentor yourself? Do you 
have any mentees?

The first step in successful mentor-
ship is to help your mentee under-
stand and crystalize their goals. Then, 
a successful mentor would help their 
mentees make concrete steps toward 
those goals. A good mentor conveys 
to their mentees that they believe in 
them no matter what and empowers 
them to believe in themselves.

I have had many mentors in my 

career. I am eternally grateful to all 
of them, but would like to mention 
my first mentor, Dr Michael Lem-
mers, who saw something in me as 
a 4th year medical student who still 
struggled with her English and was 
not sure of what surgical specialty 
she should pursue. He believed in 

me and led me to becoming a uro-
logical surgeon (Figure 1).

I have had a lot of mentees at each 
level of medical/surgical education 
(Figure 2). I usually mentor several 
medical students, 2 residents, and a 
younger attending. I also have men-
tees from the physician-acupunctur-

ists groups and I often coach strug-
gling physicians. I have been very 
fortunate to work with capable men-
tees who all achieved success in their 
careers. My most recent mentee, Bet-
sy Koehne, who just graduated from 
our program, earned a Department 
of Urology Academic Achievement 
award, got a research grant funded, 
and matched as a urologic oncology 
fellow at the University of Washing-
ton. I am sure she will be my boss 
one day!

What book are you 
reading?

Atlas of the Heart, by Brene 
Brown. I am actually listening to 
the audiobook and reading. I listen 
while cooking or washing the dish-
es and I read before bed. I enjoy 
listening to these kinds of books if 
they are read by the author. Some-
how, it adds another dimension to 
the narrative.

What does a typical day 
look like for you?

I go to work (at a busy Veterans 
Administration clinic and/or the 
hospital) and then when I get home 
I tend to my rooftop urban farm 
leading to a “roof to table” vegetar-
ian dinner. And, of course, I am lis-
tening to podcasts and books while 
I am being a domestic human. Ac-
ademic work, board meetings, and 
emails find their way in quite often 
in between or instead of my af-
ter-work activities. STOP

Figure 1. Dr Larissa Bresler.

GETTING A SEAT AT THE TABLE
Arrow-right Continued from page 38

Figure 2. Dr Bresler with her residents during their last surgery in residency.

“ By providing 
early exposure 
and engagement 
to the field of 
urology through 
mentorship, 
didactic lectures, 
and research 
and clinical 
experiences, 
we intend to 
attract and help 
successfully match 
URiM medical 
students to 
urology.”

“ The first step 
in successful 
mentorship is to 
help your mentee 
understand and 
crystalize their 
goals. Then, a 
successful mentor 
would help their 
mentees make 
concrete steps 
toward those 
goals.”
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Mortality rates for prostate can-
cer are disproportionally higher for 
Black men relative to their White 
counterparts.1 While studies sug-
gest that biological factors may 
contribute to the higher incidence 
of prostate cancer in men of color, 
racial disparities in prostate can-
cer may predominantly be driven 
by differences in access to care.2 
Even in Massachusetts, a state with 
near-universal health coverage 
since 2006, Black men are more 
than 20% less likely to receive treat-
ment for intermediate- and high-
risk prostate cancer. Thus, health 
coverage alone is insufficient to 
eliminate these disparities.2

Racial/ethnic minorities, who 
currently constitute a third of the 
United States population, will rep-
resent half the population by 2050. 
As the largest health care system 
in New England, Mass General 
Brigham (MGB) recognizes the 
central role it can play in reducing 
racial and socioeconomic health 
care disparities in New England. 
In 2018, MGB launched the Unit-
ed Against Racism initiative, a 
long-term, multimillion dollar 
commitment to address and dis-
mantle aspects of structural racism 
throughout the health care system.3 
One of the pilot programs to come 
out of the initiative is the Prostate 
Cancer Outreach Clinic (PCOC). 
The PCOC serves as a catalyst to 
increase access for marginalized 

communities through high-quality, 
accessible, and affordable prostate 
cancer care in MGB’s flagship hos-
pitals.

The creation of the PCOC was 
informed by case studies we con-
ducted as part of an American 
Cancer Society grant aiming to un-
derstand the drivers of Black-White 
unequal receipt of definitive pros-
tate cancer treatment in Massachu-
setts.4 We found that barriers in ac-
cessing prostate treatment among 
minoritized populations are three-

fold: (1) mistrust of specific health 
care systems including MGB, (2) 
affordability and health care cover-
age, and (3) travel burden in access-
ing health care facilities. To address 
the mistrust issue, the PCOC has 
teamed up with community-based 
organizations like the AdMeTech 
Foundation to organize patient en-
gagement and educational events. 
For example, during the Juneteenth 
Celebration of Freedom commu-
nity event held by MGB, PCOC 
team members organized a men’s 
health outreach educational stand 
in collaboration with the Roxbury 
community in Boston. Attendees 
had the opportunity to sign up for 
clinical visits to establish contact 
with a urologist, receive prostate 
cancer screening, or schedule post-
treatment follow-ups.5 Community 
events represent an opportunity to 
build trust with prospective patients 
in a nonthreatening environment 
surrounded by their families, and 
empower them to make informed 
decisions regarding their care.

To help patients navigate the 
fragmented and often complicat-
ed health care system, the PCOC 
leverages dedicated community 
health care workers to chaperone 
patients across the prostate can-
cer continuum of care. In parallel, 
MGB prostate cancer providers 
have allocated dedicated time for 
the PCOC. Thus, our clinic has 
mobilized a multidisciplinary team 
of specialists, navigators, communi-
ty health care workers, and nurses 
to optimize the patient experience.

An important mechanism of re-
ferrals to the PCOC is the ambu-
latory safety net at Brigham and 
Women’s Hospital. The Depart-
ment of Quality and Safety at the 
Brigham identifies approximate-
ly a hundred patients per month 
who have an elevated serum 
 prostate-specific antigen and did 
not receive appropriate follow-up. 
Through the PCOC, we have es-
tablished a prostate cancer safety 

net workflow where patient infor-
mation is routed monthly from the 
Department of Quality and Safety 
to us. Our community health care 
workers contact patients to ensure 
that they have not fallen through 
the cracks. Within the first 6 months 
of operation, 52% of men lost to fol-
low-up were scheduled for a visit. 
Among men who received care at 
our clinic, half had limited English 
proficiency, and a third were re-
ferred for definitive treatment. Our 
experience through the PCOC’s 
safety net workflow demonstrated 

DIVERSITY

“ While studies 
suggest that 
biological factors 
may contribute 
to the higher 
incidence of 
prostate cancer 
in men of color, 
racial disparities 
in prostate 
cancer may 
predominantly 
be driven by 
differences 
in access to 
care. Even in 
Massachusetts, a 
state with near-
universal health 
coverage since 
2006, Black men 
are more than 
20% less likely to 
receive treatment 
for intermediate- 
and high-risk 
prostate cancer.”

“ Through the 
PCOC, we have 
established 
a prostate 
cancer safety 
net workflow 
where patient 
information is 
routed monthly 
from the 
Department 
of Quality and 
Safety to us. Our 
community health 
care workers 
contact patients 
to ensure that 
they have not 
fallen through the 
cracks. Within the 
first 6 months of 
operation, 52% of 
men lost to follow-
up were scheduled 
for a visit.”
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that regular communication with 
patients ensures patient retention.

In the next phase of our work, 
we are assembling a multidisci-
plinary advisory board of stake-
holders including clinicians, health 
equity officers, and transportation 
planners to pilot ridesharing ser-
vices at the PCOC. Access to care 
is multidimensional. It includes: 
(1) availability of services, (2) af-
fordability or insurance coverage, 
(3) travel burden, (4) accommo-
dation, or the convenience to the 
patient for obtaining the service, 
and (5) acceptability, or the pa-
tient’s comfort with how they are 
treated, which may vary based on 
cultural, political, and socioeco-
nomic factors.6 While previous ini-
tiatives have attempted to address 
the availability and affordability 
of care, we recognize that the 5 
dimensions of access form a chain 
that is no stronger than its weakest 
link.7 Preliminary findings from 
our case studies, along with survey 
analysis using the Department of 
Transportation, suggest that mi-

noritized and socioeconomically 
vulnerable populations dispropor-
tionately face a higher burden of 
travel for health care visits.8,9 This 
is particularly relevant for pros-
tate cancer. For instance, men who 
opt for radiation must come for 
at least 28 visits to complete their 
treatment. Thus, the travel burden 
could directly impact treatment 
completion resulting in worse 
outcomes. We hope to launch our 
rideshare pilot within the next fis-
cal year. This work will serve as a 
proof of concept that transporta-
tion barriers could be addressed 
by subsidizing costs or improving 
travel convenience by offering 
vouchers, ridesharing services, 
or shuttles to and from medical 
 facilities.10

The PCOC, recently featured in 
STAT, is an early phase initiative 
to tackle disparities by providing 
more equitable access to care.11 
We hope that the PCOC will one 
day serve as a model for other 
such programs, and not just in the 
world of prostate cancer. We plan 

for the PCOC to provide 500 new 
consultations annually by 2024, 
and our long-term ambition is to 
decrease prostate cancer mortali-
ty for men of color in Massachu-
setts. We are excited about what 
the future holds in this space. The 
PCOC is a great opportunity for 
us to operationalize the inequity 
research we have done over the 
past decade.
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The population of physicians in 
Mexico is about 305,418; 46% are 
females. Urology has been one of 
the medical specialties where it is 
hard to find an equal number of fe-
male and male physicians.1 In the 
context of a developing country 
along with patients’ taboos and em-
barrassment, it is twice as difficult. 
On the other hand, despite female 
doctors being more common in the 
military, female urologists remain a 
minority.

The history of the first female 
urologist in our country began in 
1976 with the first Mexican urol-
ogist who graduated from the 
Northeast Medical Center IMSS 
Monterrey, Nuevo León.2 Subse-
quently, it was not until 1991 when 
the second Mexican urologist grad-
uated from the National Occiden-
tal Medical Center in Guadalajara, 
Jalisco. The growth of women in 
urology continues. Every year the 
number of applicants for this area 
of medicine becomes greater and 
greater.

In 2009, the first woman became 
a part of the Military Residence and 
Specialty Program in Urology. She 
became the first female urologist in 
history to carry out the specialty of 
Urology at the Military Hospital. 
With this began a new history in 
Mexican Urology.

Nearly 6 years passed before 
another woman would be incor-
porated into the program, now 
under my charge, and another one 
the following year. This gave way 
to more women being part of the 
military urology service in the fu-
ture. So far, none has had a military 

position, changing the paradigm of 
urology in our country and in the 
military’s history of urology.

As Chief of Service in one of the 
biggest hospitals in Mexico, and as 
a teacher of 5 female urologists, hav-
ing them under my instruction has 
been very challenging. I need to re-
member to recognize and encourage 
their individual skills, and also em-
brace their individuality, the same 
way I would with male residents.

A part of the challenge of incor-
porating women into the practice 
of urology in our country, and in 
my case military urology, has been 
to give unconditional support to 
the training of personnel under my 
charge without any difference in 
treatment. They have always prov-
en to be equally capable and some-
times even more so. They have a 
great sense of responsibility, which 
has been admirable, commitment, 
and performance that excels in the 
development of both their clinical 

and surgical daily activities.
To date, the Residence and Urol-

ogy Specialty Program of the Uni-
versity of Mexican Air Force and 
Army, of which I am a professor, 
has 3 urologists who have graduat-
ed and are certified by the Mexican 
National Council of Urology and 5 
women residents in training, 2 from 
second year and 3 from first year. 
This is why, as of today in Mexico 
and in military urology, a new histo-
ry is being written (see Figure).

The one thing I can conclude 
is that they all have inspired me 
to keep looking forward to equal-
ity when it comes to education, 
employment opportunities, and of 
course a respectful environment. STOP
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Figure. First three generations of female urologists at the Militar Hospital, Mexico City.

“ A part of the 
challenge of 
incorporating 
women into the 
practice of urology 
in our country, 
and in my case 
military urology, 
has been to give 
unconditional 
support to the 
training of 
personnel under 
my charge without 
any difference in 
treatment.”

“ They have a 
great sense of 
responsibility, 
which has been 
admirable, 
commitment, 
and performance 
that excels in the 
development of 
both their clinical 
and surgical daily 
activities.”
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Background
Congenital megalourethra is 

a rare form of lower urinary tract 
obstruction caused by dysgenesis 
of the corpora cavernosa and spon-
giosa which results in extensive 
dilatation of the penile urethra.1 
It can be diagnosed antenatally 
but can also present later in life 
with erectile dysfunction.1-3 The 
first case of congenital megaloure-
thra was described by Obrinsky,4 
who also reported its association 
with prune belly syndrome (PBS). 
There are 2 variants of megaloure-
thra: scaphoid and fusiform, which 
is the most severe.5 The survival of 
these patients depends on the pre-
natal renal damage and severity of 
pulmonary hypoplasia caused by 
oligohydramnios.3 We present the 
case of a newborn with a fusiform 
megalourethra and PBS.

Case Report
The patient was a term baby, 

born at 37 weeks by cesarean sec-
tion, with an antenatal history of 
oligohydramnios, an unspecified 
malformation of the genitalia, and 
pulmonary hypoplasia. Due to the 
suspected severity of the pulmonary 
hypoplasia, termination of the preg-
nancy was offered, but the parents 
refused. At birth, physical exam-
ination revealed deficient abdomi-
nal wall muscles and an elongated 
penis, 5-6 cm long, without any 
palpable corpora (Figure 1). There 
was passage of urine with lower 
abdominal compression, bilateral 
nonpalpable testes, low-set ears, 

retrognathia, and bilateral clubfoot 
(Figure 1). Further investigations 
demonstrated a normal brain and 
lumbosacral spine on ultrasound 
and spinal MRI. Several renal func-
tion tests showed a rising creatinine 
despite a normal diuresis. Due to 
his progressive renal failure, he was 
transferred for further management. 
A renal, bladder, and perineal ultra-
sound and a micturating cystoure-
throgram were performed, demon-
strating bilateral hyperechogenic 
kidneys with multicystic dysplasia 
on the right, a dilated penile ure-
thra and empty scrotum (Figure 2, 
A), and left grade IV vesicoureteral 
reflux with a fusiform megalourethra 

(Figure 2, B). His renal insufficiency 
progressed, and the decision was 
made to perform a Blocksom vesi-
costomy to ensure bladder drainage 
and to insert a Tenckhoff catheter in 
view of the possible need for dial-
ysis. At the time of insertion, a di-
agnostic laparoscopy (Figure 3, A), 
examination under anesthesia, and 
cystourethroscopy were performed 
to determine the location of the 
testes and to the assess the urinary 
tract (Figure 3, B). The testes were 
approximately 1 cm from the inter-
nal inguinal rings. The penis was 
long, with a small glans and absent 
corpora. There was dilatation of the 
penile and proximal urethra with 

a normal verumontanum, but the 
bladder neck was high and open. 
The bladder was distended and 
elongated with trabeculations. The 
patient is now 2 months old and has 
remained stable, but his renal func-
tion has further deteriorated despite 
a good diuresis and he has com-
menced peritoneal dialysis.

Discussion
Congenital megalourethra is an 

extremely rare malformation of 
the urethra that arises as a develop-
mental anomaly of the corpora cav-
ernosa around the 7th week of ges-
tation.1-3 The term “megalourethra” 
was introduced by Nesbit in 1955,6 
who described the absence of the 
corpus spongiosum in the distal 
urethra and in some cases partial 
or complete absence of the corpora 
cavernosa.6,7 Because of the missing 
structures, the distal urethra is un-
naturally widened despite the lack 
of mechanical obstruction. It can 
be diagnosed antenatally on ultra-
sound with a distended bladder, 
dilated ureters, and hydronephrosis 
and, in some cases, oligohydram-
nios.1,3,8-10 It can be suspected when 
there is a cystic structure in the 
perineum, which represents the di-
lated fetal penis. The condition can 
present later in childhood or adult 
life with erectile dysfunction.2,7

According to Dorairajan5 and Ste-
phens and Fortune,7 this condition 
has 2 variants. The scaphoid type 
is the most common one (80%) and 
presents with partial or complete 
absence of the corpus spongiosum 
with intact corpus cavernosum, mak-
ing the penis curved dorsally. The 
fusiform type has complete aplasia 
of both the corpus spongiosum and 
cavernosum, and the penile urethra 
is covered by a thin layer of skin and 
connective tissue, making the penis a 
cystic rod-shaped structure. This type 
has a worse prognosis with a high 
prevalence of associated anomalies.

PBS (Eagle-Barrett or triad syn-
drome) is a rare congenital disorder 

CASE REPORT

Figure 1. Findings on physical examination at birth: deficient abdominal wall muscles; elongated penis, 
5-6 cm long, without any palpable corpora; bilateral nonpalpable testes; and bilateral clubfoot.
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characterized by deficient abdomi-
nal musculature, undescended testes, 
and urinary tract abnormalities.4,10 
The malformation occurs early in 
pregnancy with a disruption of the 
normal development of the corpus 
spongiosum on the ventral side and 
cavernosum on the dorsal side of the 
penis, leading to aplasia of erectile tis-
sues and progressive dilatation of the 
penile urethra, causing retrograde 
bladder outlet obstruction.10 It has a 
broad spectrum of presentations, and 
the survival and prognosis depend 
on the severity of renal dysplasia 
and secondary pulmonary hypopla-
sia, due to oligohydramnios, with a 
perinatal mortality between 10% and 

25%.10-13 Beyond the neonatal period, 
urinary tract complications predomi-
nate, and about one-third of patients 
may progress to renal failure.13

Management of megalourethra 
depends on the variant and the 
presence and severity of the associ-
ated congenital anomalies. The goal 
of antenatal diagnosis is to inform 
parents of the condition and prog-
nosis. Termination of pregnancy 
may be offered in cases with other 
severe congenital anomalies, renal 
dysplasia, pulmonary hypoplasia, 
and severe oligohydramnios.3

After birth, the urethral anomaly 
can be corrected surgically; however, 
in some cases a temporary urinary 

diversion is required to preserve re-
nal function. The available literature 
regarding the surgical management is 
scarce and does not provide a unique 
technique.14 The operative technique 
for fusiform megalourethra with com-
plex genital malformation is highly 
individualized, depending on intra-
operative and endoscopic findings.15 
In most cases, the treatment will be a 
1- or 2-stage urethroplasty depending 
on the age and general condition of 
the patient.3,14,15 However, a successful 
repair may be impossible when there 
is a lack of supportive corporal tissue. 
Previously described options range 
from sex reassignment to major phal-
lic reconstruction,16 and severe cases 
may require a penile prosthesis in 
adult life.17 Long-term follow-up is 
mandatory to assess renal function, 
continence, erectile function, and fer-
tility potential.

Conclusions
Congenital megalourethra is a rare 

malformation of the anterior urethra. 
It can be detected antenatally by ul-
trasound and should be suspected in 
all fetuses with lower urinary tract ob-
struction and oligohydramnios. Due 
to its rarity, it can be often misdiag-
nosed and treated incorrectly. Man-
agement has to be individualized de-
pending on the type and severity of 
the associated anomalies. STOP
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Figure 2. Findings on imaging. A, ultrasound of the kidneys, ureters, and bladder: bilateral hypere-
chogenic kidneys with multicystic dysplasia on the right, a dilated penile urethra, and empty scrotum. 
B, micturating cystourethrogram: left grade IV vesicoureteral reflux with marked dilatation of the 
penile urethra.

Figure 3. Intraoperative findings. A, Diagnostic laparoscopy: intra-abdominal testes, located close to 
the internal inguinal rings. B, examination under anesthesia and cystourethroscopy, elongated penis 
with a small glans and absent corpora. Dilated penile and proximal urethra with a high and open 
bladder neck. Distended and elongated bladder with trabeculations.

CONGENITAL MEGALOURETHRA AND ABSENT CAVERNOUS CORPORA
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Urology Match Trends: 2006-2022
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Introduction 
The Urology Residency Match 

Program (the Match) is overseen 
by the AUA in conjunction with 
the Society of Academic Urolo-
gists. The urology Match remains 
highly competitive within the field 
of medicine with an average match 
rate of 71% from 2006 to 2022. 
The competitiveness of the urology 
Match is repeatedly demonstrated 
during its annual match cycle, most 
recently with 34% of applicants 
in 2022 not successfully match-
ing.1 The competitive nature of 
the urology match is beneficial, as 
this highlights continued interest in 
the specialty and allows programs 
to recruit the most qualified appli-
cants. However, there is limited 
analysis of how the characteristics 
of the urology match have changed 
over the past decade. This study 
aims to examine the Match and 
match trends from the years 2006 
to 2022. 

Methods 
Aggregate level match statistics 

by year from 2006 to 2022 were 
obtained from the AUA. Match 
data were analyzed for trends of 
application numbers, available po-
sitions, applicant demographics, 
and match rates from 2006-2022. 
Available applicant demographics 
include gender (male or female), 
international medical graduate, se-
nior U.S. MD, and non-senior U.S. 
MD.  

Results 
Between 2006 and 2022, 6,953 

applicants submitted rank lists to 
the AUA Match, with an average 
match rate of 71%. There was a 58% 
increase in the number of applica-
tions per year from 350 in 2006 
to a high of 556 in 2022. During 

this time frame, the available resi-
dency positions have increased by 
55% from 235 to 365. The average 
number of applications received by 
urology programs increased from 
149 to 347, while the mean num-
ber of applications submitted per 
applicant also increased from 39.5 
to 82. Between 2006 and 2022, 
the proportion of females in the 
urology applicant pool increased 
from 21% to 32%, as the total num-
ber of female applicants increased 
from 74 in 2006 to a high of 180 
in 2022. Overall, the total number 
of female applicants increased by 
243%. The average match rates for 
the 5 demographics that the urol-
ogy Match divides applicants into 
were as follows: U.S. MD seniors 
78%, non-senior U.S. MD 48%, in-
ternational medical graduate 26%, 
female applicants 73%, and male 
applicants 71%.  

Discussion
Between 2006 and 2022, there 

was a cyclical pattern between 
match rates, which corresponded 
to the number of applicants and the 
number of available residency po-
sitions each year. There is no clear 
evidence on what drives the fluctu-
ations in the number of applicants, 
but subtle changes are to be expect-
ed based on prior year match rates. 
However, with an average of 29% 
of students unmatched in urology, 
clear evidence of continued attrac-

tiveness of the specialty remains. 
The competitive nature of urol-

ogy highlights the importance of 
thoughtful recruitment to attract 
the most qualified applicants. One 
important consideration involves 
the demographics of applicants, 
including gender and underrepre-
sented minorities, as this directly 
impacts the future urologic work-
force. This is particularly relevant 
when addressing the expected 
workforce shortage. Based on the 
2019 AUA Annual Census and 
the U.S. Census data, the project-
ed workforce shortage in urolo-
gy is 46% by year 2035 given the 
current number of urologists per 
capita and the expected demand of 
urological services by the general 
population.2 

Regarding the current work-
force, urology, as many surgical 
specialties, has historically been a 
male-dominated field. According 
to an analysis of the National Grad-
uate Medical Education Census 
data, from 2007 and 2018, women 
were underrepresented in surgical 
programs compared to the over-
all female trainee population. The 
specialties with the lowest repre-
sentation included urology, otolar-
yngology, plastic surgery, orthope-
dic surgery, and neurosurgery.3 

Female urology applicants have 
dramatically increased from 21% 
of applicants in 2006 to 32% of 
applicants in 2022. This is also re-
flected in the increasing percentage 

of females who successfully match 
into urology residencies. Prior to 
2020, the match rates between 
male and female applicants were 
similar. However, since 2020, a 
gap in match rates by gender wid-
ened (see Figure). Currently, only 
9.9% of practicing urologists are 
currently female.2 However, near-
ly one-third of urology residents 
are female, and thus the expected 
number of female practicing urolo-
gists will continue to rise.4

Prior reports have shown that 
specialties with the lowest propor-
tions of female faculty, including 
urology, neurosurgery, and ortho-
pedic surgery, have exhibited the 
slowest growth in the proportion 
of female residents.5,6 The project-
ed shift in the demographics of 
urology workforce highlights the 
need for thoughtful approaches 
to support female urologists in-
cluding mentorship, purposeful 
recruitment, and advocacy among 
urology leadership.7  The AUA has 
made initiatives to support wom-
en in urology including mentor-
ship and sponsorship for women 
to advance academically and in 
leadership roles. Sponsorship not 
only provides the opportunity for 
female advancement, but it also 
facilitates continued mentorship 
for female medical students.8 Con-
necting students to mentors with 
similar demographics, including 
gender, has been found to have a 
positive impact on medical student 
interest and can further support fe-
males in urology.9  

Another important consideration 
is to evaluate the trends of under-
represented minorities in urology. 
A 2019 study found that there was 
a significantly lower proportion 
of underrepresented minorities 
among urology residents (30.8%) in 
comparison to other surgical fields 
(33.6%) and all medical residency 
fields (42.3%). This trend is further 
seen amongst underrepresented 
minorities in urology leadership, in 
which recent data show only mod-
est representation in department 
chair and program director roles.10,11 
Developing leadership begins with 
the applicant pipeline. An initial 
strategy to  understand this involves 

Figure. This graph shows the trend in match rates between 2006 and 2022 for females, international 
medical graduates (IMGs), senior U.S. MD, and the overall match rate. The match rates for females 
and senior U.S. MD have followed a similar trend to that of the overall match rate. The match rate for 
IMGs on the other hand have not followed a similar trend and have remained significantly lower than 
all other demographics.
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collecting specific race and ethnicity 
data within future Match statistics.

Conclusion 
The urology Match remains high-

ly competitive with an average match 
rate of 71% between 2006 and 2022. 
The increase in female applicants 
and successful matches supports the 
goal of increasing future workforce 
participation. The expected chang-
es in urology workforce highlight 

the need for purposeful recruitment, 
mentorship, and advocacy to support 
female urologists. In addition, this is a 
call to include race and ethnicity data 
in future Match statistics. STOP
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One-third of patients who walk 
into your surgical clinic will have 
basic to poor health literacy—a 
health disparity that is often over-
looked or misunderstood by the 
majority of health care providers.1 
Prior work has shown that im-
proving the health literacy of the 
population as a whole could save 
the health care system 25 billion 
dollars a year and reduce annu-
al health care visits by 1 million.2 
By definition, health literacy is the 
ability to obtain, comprehend, and 
act upon basic medical information 
for oneself or others, and is critical 

in order to make well informed 
decisions regarding medical and 
surgical care.2 Unfortunately, it has 
been well documented that poor 
health literacy is a positive predic-
tor of worse health care outcomes 
in various disease states (see Fig-
ure). Among numerous surgical 
subspecialities, low health literacy 
has been associated with higher 
rates of readmissions and emer-
gency department visits, increased 
health care costs, longer hospital 
stays, and increased morbidity and 
mortality.1,3 Within urologic oncol-
ogy, patients with lower health lit-
eracy were found to have increased 
rates of prostate cancer treatment 

regret, as well as higher rates of uti-
lization of discharge services, com-
plications, pathological tumor stage 
at the time of surgery, and malnu-
trition amongst those undergoing 
radical cystectomy.4–6 Although 
sparse, emerging data within recon-
structive urology demonstrate that 
lower health literacy has been as-
sociated with decreased patient sat-
isfaction following male prosthetic 
surgery and a lower likelihood of 
accepting female anti-incontinence 
surgery (see Table).7,8

Poor health literacy can affect pa-
tients of any age, gender, race, or 
socioeconomic background. While 
patient education level is often used 

as a surrogate marker in practice for 
a patient’s ability to understand and 
act upon health care information, 

Figure. Impact of low health literacy. Source: Centers for Disease Control and Prevention. Health 
Literacy Basics (2022). Reference to specific commercial products, manufacturers, companies, or 
trademarks does not constitute its endorsement or recommendation by the U.S. Government, Depart-
ment of Health and Human Services, or Centers for Disease Control and Prevention. This material is 
available on the agency website for no charge.2
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“ Unfortunately, 
it has been well 
documented 
that poor health 
literacy is a 
positive predictor 
of worse health 
care outcomes in 
various disease 
states (see 
Figure). Among 
numerous surgical 
subspecialities, low 
health literacy has 
been associated 
with higher rates 
of readmissions 
and emergency 
department visits, 
increased health 
care costs, longer 
hospital stays, 
and increased 
morbidity and 
mortality.”

“ Prior work has 
shown that 
improving the 
health literacy of 
the population as 
a whole could save 
the health care 
system 25 billion 
dollars a year and 
reduce annual 
health care visits 
by 1 million.”

UROLOGY MATCH TRENDS: 2006-2022
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HEALTH LITERACY IN UROLOGICAL PROSTHETICS AND \RECONSTRUCTION
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this has proven to be an inappro-
priate assumption, as educational 
attainment has been shown to have 
a nonlinear relationship with health 
outcomes and health literacy.7,9 
Failure to recognize an individual 
patient’s health literacy during sur-
gical counseling can thus lead pro-
viders to overestimate a patient’s 
understanding of medical discus-
sions, an increased use of medical 
jargon, and a failure for patients to 
set realistic expectations.

So why should reconstructive 
and prosthetic urologists care 
about the nuances of health litera-
cy? Reconstructive and prosthetic 
urology revolves around the credo 
of improving a patient’s quality of 
life (QOL) through medical and 
surgical therapies. With QOL as 
the principal outcome, despite any 
seemingly positive objective surgical 
outcomes, patients often define suc-
cess based on meeting their preop-
erative expectations and improving 
their overall QOL. However, QOL 
is highly subjective and variable 
from patient to patient. For exam-
ple, while one patient may be sat-
isfied with managing their urethral 
stricture disease with a suprapubic 
catheter, another may only be sat-
isfied with the ability to void while 
standing through the urethra. As 
such, it is our responsibility to de-
cipher, understand, and ultimately 
work towards identifying patient 
goals, their understandings of their 

options, and their expectations 
regarding potential surgical out-
comes. As patient satisfaction and 
expectations are dictated by a myr-
iad of factors, perioperative coun-
seling and education play a critical 
role. With shared decision making 
at the core of reconstructive surgi-
cal management, adequate health 
literacy is necessary for patients 
to actively participate in their care 
and to understand the potential out-
comes of the decisions they make.

Health literacy is an easily iden-
tifiable demographic variable that 
can be incorporated into stan-
dard perioperative evaluation and 
counseling. There are numerous 
validated screening tools that can 
be used to measure health litera-
cy including: the Brief Health Lit-
eracy Screen, Rapid Estimate of 
Adult Literacy in Medicine, and 
Test of Functional Health Litera-
cy in Adults. Implementing such 
screening tools can help identify 
patients with low health literacy 
prior to surgical decision making, 
thus allowing for individualized 
counseling and education. Once 
identified, utilizing techniques 
such as avoiding medical jargon, 
referencing visual aids, requesting 
patient feedback, clarifying ex-
pectations, and summarizing key 
discussion points can be effective 
clinical tools to ensure that those 
with lower health literacy are ful-
ly informed.10 The integration of 

patient health literacy within one’s 
daily practice can ultimately lead 
to higher patient satisfaction and 
overall QOL.

Unlike basic literacy and numer-
acy, poor health literacy is very easy 
to miss in a standard clinic setting. 
As previously noted, education and 
socioeconomic levels do not clear-
ly correlate with the understanding 
of medical conditions and surgical 
care, just as achieving a doctorate 
in medicine does not prepare one 
to play the stock market. It is the 
responsibility of the surgical team 
to ensure that this often-overlooked 
issue is not marginalized, leading 

to further gaps in health disparities, 
and that information and counsel-
ing are provided in a comprehensi-
ble and equitable fashion. STOP
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Table. Studies Within Urological Surgery Evaluating the Impact of Health Literacy

Author Objective Type of study Results Conclusion

Biyik8 To compare the health literacy of adult female 
patients who accepted surgery for stress urinary 
incontinence to those that did not.

Prospective
n = 173

Patients that refused surgery more often had insufficient 
health literacy levels (P < .01). Each unit increase in health 
literacy score increased the likelihood of surgery acceptance 
by 1.085 times (P < .01). Excellent health literacy levels were 
higher in patients who agreed to undergo anti-incontinence 
surgery (P = .02).

Patients who refused anti-incontinence sur-
gery had lower health literacy scores when 
compared to those who accepted surgery.

Bhalla7 To determine if health literacy impacts satisfaction 
following inflatable penile prosthesis and artificial 
urinary sphincter placement.

Retrospective
n = 162 (IPP)
n = 76 (AUS)

Increasing health literacy scores were associated with satis-
faction following both IPP (P < .01) and AUS (P = .03) surgery.

Men with lower health literacy are less likely 
to be satisfied following prosthetic surgery.

Joyce6 To assess the relationship between health literacy 
and prostate cancer treatment regret in a diverse 
population.

Prospective
n = 90

Higher health literacy (P < .01) was associated with greater 
prostate-related knowledge. Men with treatment regret were 
more likely to have lower health literacy scores (P < .01).

African American men were more likely to 
have lower health literacy and greater pros-
tate cancer treatment regret.

Kappa4 To understand the association between health 
literacy and discharge disposition following radical 
cystectomy.

Retrospective
n = 504

Patients that required discharge services (home health care/
skilled nursing facility/inpatient rehabilitation) had lower 
health literacy scores (P = .016) when compared to those 
discharged home.

Low health literacy may affect patient dis-
charge disposition and should be considered 
in the perioperative counseling period.

Scarpato5 To determine the impact of health literacy on 
surgical outcomes following radical cystectomy.

Retrospective
n = 368

Higher health literacy scores were associated with decreased 
odds of developing a minor complication (P < .05).

Patients with lower health literacy levels are 
at increased risk of developing a minor com-
plication following radical cystectomy. 

Abbreviations: AUS, artificial urinary sphincter; IPP, inflatable penile prosthesis.

“ As previously 
noted, education 
and socioeconomic 
levels do not 
clearly correlate 
with the 
understanding of 
medical conditions 
and surgical care, 
just as achieving 
a doctorate in 
medicine does not 
prepare one to play 
the stock market.”
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Transurethral Repair of Posterior Urethral Obstruction 
With a Novel Endoscopic Approach: Outcomes  
in a Large Series
Bridget L. Findlay, MD
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Treatment of posterior urethral 
obstruction (PUO), including vesi-
courethral anastomotic stenosis 
(VUAS) and bladder neck stenosis 
(BNS), remains challenging to re-
constructive urologists. The AUA 
guidelines recommend use of en-
doscopic management including 
dilation, incision, or resection as 
first-line for uncomplicated cases, 
whereas surgical reconstruction 
is reserved for more complex, re-
calcitrant obstructions.1 Other so-
cieties (European Association of 
Urology and Société Internationale 
d’Urologie) share similar stepwise 
approaches to management, start-
ing with endoscopic techniques.2

Historically, definitive recon-
struction involved a technically 
challenging combined open ab-
domino-perineal approach. More 
recently, a robotic-assisted ap-
proach has emerged as an alterna-
tive with improved visualization 
and more ergonomic advantages. 
While the robotic approach is a 
reasonable alternative with lower 
morbidity when compared to open 
repair, it confers increased cost and 
operative time. In a review of treat-
ment options for PUOs, endoscop-
ic management including incision/
resection +/− mitomycin C had 
a lower success rate (23%–83%) 
compared to robotic YV-plasty 
(75%–100%) and open approach-
es (60%–100%).3 To enhance op-
erative success without incurring 
morbidity of abdominal or perine-
al incisions, we sought to develop 
an endoscopic technique that rep-
licates the principles of open or ro-
botic repairs. Herein, we detail the 
operative steps of what we refer as 
TUITMR (transurethral incision 
with transverse mucosal realign-
ment). We will also discuss lessons 
learned from our updated series.

Our experience with TUITMR 
for PUO has been previously de-
scribed and outcomes reported on 

our initial 19 patients.4 Over the 
subsequent treatment course of an 
additional 48 patients, we made sev-
eral modifications to the technique. 
The procedure begins as previous-
ly described: using the 27Fr contin-
uous flow cystourethroscope with 
a visual obturator (Olympus Surgi-
cal, Southborough, Massachusetts), 
and the level of obstruction is vi-
sualized. If we cannot safely incise 
the narrowing, a 0.35 inch wire is 
passed through the lumen and it is 
balloon dilated. A needle tip elec-
trode is used to incise the 3 and 9 
o’clock at the level of the stenosis. 
In the setting of VUAS we aim to 
open the stricture to 30Fr and en-
sure the incision does not encroach 
upon the membranous urethra. In 
the setting of BNS we open wide 
until healthy fat. Hemostasis is ag-
gressively obtained. Having incised 
the stricture, we turn our attention 
to mucosal reapproximation.

Our technical modifications be-
gin with a novel sheath ( JNW Urt-
rac, LSI Solutions, Rochester, New 
York) which allows us to better vi-
sualize the suturing steps described 
below. The cystourethroscope is 
removed and the JNW Urtrac 
sheath is inserted into the blad-
der using the blind obturator. The 
8.5Fr FLEX-XC digital flexible ure-
teroscope (KARL STORZ Endos-
copy-America, Inc.) is then placed 
through the upper visualization 
port and the RD-180 (LSI Solu-
tions) through the lower working 
channel. Fluid is passed alongside 
the ureteroscope, or via the uret-
eroscope under pressure (Figure 1). 
The RD-180 is used to grasp the 
mid aspect of the proximal edge of 
bladder mucosa using a 2-0 Mono-
glide suture (LSI Solutions), and a 
second throw is made through the 
midpoint of the distal urethral mu-
cosa. The suture tails externally are 
then threaded through the Ti Knot 
(LSI Solutions) and the Ti Knot is 
passed into the urethra to the site 
to be approximated. The suture is 
pulled tight externally, advancing 
the bladder mucosa distally to re-
align to the urethral mucosa (Fig-

ure 2). Pulling the handle of the Ti 
Knot both cuts the suture internal-
ly and secures it with the titanium 
knot. This is repeated on the oppo-
site side, completing the procedure.

The catheter is left in place for 
1 week. All patients must undergo 
a cystoscopy, which we perform at 
4 months to ensure the absorbable 
suture has dissolved and the titani-
um knot has passed.

Success is determined by ability 
to pass a 17Fr cystoscope through 
the repair. We now have 67 patients 
with more than 6 months of fol-
low-up. Forty-nine (73%) patients 
had failed prior endoscopic inter-
ventions, and 3 (5%) had previous 
YV robotic procedures. Most (55% 

[37/67]) patients had VUAS, and of 
those 73% (27/37) were radiated. 
Of those radiated VUAS patients, 
62% (23/37) had pre- and postop-
erative incontinence. There were 
no cases of de novo incontinence 
including in the 45% (30/67) of 
BNS patients after benign prostate 
procedures. 64/67 (95%) of patients 
had successful treatment. All 3 fail-
ures were in the BNS cohort. Sev-
en percent of the titanium clips re-
quired removal at 4 months (15% of 
patients). This is easily performed 
using stent grasping forceps.

There are some important pa-
tient selection considerations. We 

Figure 1. JNW Urtrac (LSI Solutions, Rochester, New York).

Figure 2. Steps of the transurethral incision with transverse mucosal reapproximation.
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do not offer this operation for 
membranous urethral stenosis as 
we prefer urethroplasty in this set-
ting. Likewise, we do not offer the 
procedure to patients with obliter-
ative PUO, necrosis (Figure 3), or 
significant calcifications within the 
prostate bed as we prefer diversion 
or robotic revision of anastomosis 
in these cases. Therefore, we prefer 
to perform the preoperative cys-
toscopy ourselves or have video of 
the cystoscopy to ensure there is 
no membranous urethral involve-
ment, and no significant calcifica-
tion or necrosis. Delay of postop-
erative cystoscopy until 4 months 
allows the absorbable suture to 
dissolve and the titanium clips to 
be urinated out. Our 3 treatment 
failures were early in the series in 
patients with enlarged prostates. 
In these cases, suture tore through 
residual adenoma near the apex 
of the prostate. We now loop out 
any residual apical tissue to the 
level of the prostate capsule and 

anchor the suture to the capsule. 
This  adjustment has averted fur-
ther treatment failures.

The authors are often asked why 
we don’t use an offset nephroscope 
for these cases. After extensive ex-

plorations, the authors can confi-
dently confirm that no true 5 mm 
offset scopes (that will accommo-
date 5 mm laparoscopic instru-
ments) exist in the U.S. market. 
That said, the JNW Urtrac sheath 

makes this procedure possible us-
ing widely available flexible uret-
eroscopes.

Our early results are encourag-
ing. This minimally invasive tech-
nique preserves principles of open 
surgery, and is effective with de-
creased morbidity, cost, and time 
expenditure compared to open and 
robotic approaches. We are accru-
ing more patients over many sites 
to ensure the outcomes are repro-
ducible. STOP
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Figure 3. Prostate bed necrosis.
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Neurogenic bowel dysfunction 
(NBD) is a significant quality of life 
issue for individuals with spina bi-
fida (SB). NBD in these individuals 
is typically characterized as signif-
icant constipation and/or fecal in-
continence due to the absence of 
normal lumbosacral nerve function 
and subsequent loss of sensory and 
motor control, altered intestinal 
motility, and abnormal sphincteric 
control.1 NBD is experienced by 
over 80% of individuals with SB, 
with most reporting fecal inconti-
nence episodes that occur at least 
once per month.2,3 Over 50% of 
parents of children with SB rated 
fecal incontinence from NBD as 
their biggest concern. At the same 
time, adults with SB and care part-
ners (eg, family members, caregiv-
ers, or life partners) of adults with 
SB considered it as one of their top 
three areas of concern.4

Studies have shown that NBD 
in childhood is associated with de-
creased quality of life, decreased 
school attendance, and increased 
rates of anxiety and bullying.5 In 
adults, NBD is associated with 
lower educational attainment and 
lower rates of employment.6,7 Poor 
bowel management can interfere 
with social independence, personal 
relationships, and intimacy, further 
exacerbating depressive symptoms 

that can be so severe that the pa-
tient becomes noncompliant and 
worsens their bowel dysfunction.8 
Secondary concerns from NBD 
include urinary tract infections, re-
versible ventriculoperitoneal shunt 
malfunction, skin breakdown, 
hemorrhoids, and anal fissures.9-15

The adverse effects of NBD 
extend beyond the affected indi-
viduals. Care partners are often 
involved with NBD management 
well beyond childhood, as less than 
a quarter of individuals with NBD 
can perform their bowel programs 
independently.16 As a result, care 
partners also report significant emo-
tional burdens and reduced quality 
of life due to NBD management’s 
time, effort, and unpleasantness.17-21

Because NBD is a top concern 
among individuals with SB and 
their care partners, NBD has be-
come an area of clinical and re-
search interest for those involved 
with the care of individuals with 
SB. The Spina Bifida Association 
(SBA), the only national organiza-
tion devoted to advocacy for indi-
viduals with SB, recently utilized 
a community-engaged process to 
generate its first research agenda. 
This process included surveys and 
focus groups of various stakehold-
ers and the formal creation of a Re-
search Advisory Council.22 NBD 
is one of six initial research focus 
areas. Urology providers need to 
remain engaged in NBD manage-
ment and research since they are 
the primary specialty currently 
caring for this population.23 SB is a 
congenital disorder primarily man-

aged by pediatric providers. With 
the advent of medical advances 
such as intermittent catheterization 
and shunts to treat hydrocephalus, 
the majority of individuals current-
ly living with SB are adults. This 
rise in life expectancy and patient 
numbers means that adult urology 
providers are now seeing individu-
als in their practice with NBD and 
neurogenic bladder secondary to 
SB and will need to address the pa-
tient’s concerns adequately.

The SBA has recently released 
and begun training providers with 
their Lifespan Bowel Management 
Protocol, which is intended to as-
sist in the management of NBD for 
medical providers who encoun-
ter patients with NBD (https://
www.spinabifidaassociation.org/
l i fespan-bowel -management- 

protocol/).24 The protocol provides 
recommendations and guidance 
based on available evidence and 
considers age-related concerns, 
invasiveness and complexity of 
therapy, and the patient’s ability 
to be independent. The goals of a 
successful bowel management pro-
gram consist of social continence, 
complete bowel evacuations with-
in a reasonable amount of time, 
predictable and consistent bowel 
movements, and physical autono-
my. Multiple treatment modalities 
can work synergistically to pro-
vide optimal results ranging from 
conservative management, such as 
oral medications, to more invasive 
options like trans-anal irrigations 
and antegrade continence enemas 
(see Figure).

NBD in this population is com-
plex and challenging. Proper man-
agement is essential for medical, 
social, and emotional reasons. Each 
individual with SB is unique. By 
incorporating the Lifespan Bowel 
Management Protocol and opti-
mizing bowel health, these individ-
uals may increase their quality of 
life and reduce secondary medical 
concerns.  STOP

1. Lemelle JL , Guillemin F, Aubert D, et al. A 
multicentre study of the management of dis-
orders of defecation in patients with spina bi-

Figure. List of bowel management interventions from least to most invasive, as needed. MACE, 
Malone Antegrade Continence Enema. Figure used with permission of the Spina Bifida Association, 
Lifespan Bowel Management Protocol 2022.24

“ NBD is 
experienced by 
over 80% of 
individuals with 
SB, with most 
reporting fecal 
incontinence 
episodes that occur 
at least once per 
month.”

“ Urology providers 
need to remain 
engaged in NBD 
management and 
research since they 
are the primary 
specialty currently 
caring for this 
population.”

“ Studies have 
shown that NBD 
in childhood is 
associated with 
decreased quality 
of life, decreased 
school attendance, 
and increased 
rates of anxiety 
and bullying.”
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Despite significant therapeutic 
advances and improved outcomes 
in all stages of prostate cancer 
(PCa) over recent years, metastat-
ic castrate-resistant prostate cancer 
(mCRPC) remains a lethal disease. 
Chemotherapy and androgen re-
ceptor pathway inhibitors (ARPIs) 
have significantly improved surviv-
al in men with mCRPC, however 
there is inevitable progression and 
there remains substantial room for 
new and improved therapies.

Recent global developments in 
the field of imaging have revolu-

tionized how we stage PCa. Pros-
tate-specific membrane antigen  
(PSMA) is a 750-amino acid, type 
II transmembrane glycoprotein 
predominantly expressed on the 
cell membrane of prostate cancer 
cells and at extremely low levels 
in normal and non-prostate tis-
sues. PSMA targeted imaging has 
demonstrated improved sensitivity 
and specificity of detection in ear-
ly, recurrent, and advanced stages 
of PCa compared to standard of 
care (SOC) imaging such as CT 
and bone scan.1,2 This disruptive 
technology has become the new 
SOC in parts of the world where 
readily available (such as Australia) 
and will undoubtedly become so in 
other areas such as Europe and the 
U.S. as availability increases.

An extension of the PSMA im-
aging revolution is through the 
development of PSMA-based 
theranostics. A theranostic is a 
combination of a diagnostic im-
aging target linked to a therapeu-
tic payload such as chemotherapy 
or radionuclide. This is not a new 
concept and has been used widely 
in other cancer types such as thy-
roid and neuroendocrine tumors 
with great success. In the case of 
PSMA theranostics, combination 
of a small molecule or antibody 
targeting PSMA is linked to a ra-

diopharmaceutical such as the beta 
emitter lutetium-177 (177Lu). While 
initial small case series and phase 
1 studies demonstrated promising 
results and striking images of reso-
lution of tumors on PSMA imaging 
following treatment (see Figure), 
only recently have there been larg-
er phase II and III studies confirm-
ing safety and efficacy. Two recent 
seminal studies into PSMA thera-
nostics utilized the same target and 
payload, however they fundamen-
tally differed in their design.3,4

The TheraP trial, an open la-
bel, randomized phase II study 
led by the ANZUP collaborative 
trials group in Australia, compared 
177Lu-PSMA-617 to an active SOC 
control arm, cabazitaxel, in men 
with mCRPC.3 The primary end-
point of the study was a decrease 
in PSA ≥50% from baseline. Sec-
ondary endpoints included com-
parison of toxicity, PSA progres-
sion free survival, radiographic 
progression-free survival (RPFS), 
pain progression free survival and 
overall survival (OS). An active 
control arm was selected due to 
level I data demonstrating surviv-
al benefit using cabazitaxel in this 
setting and that this would be con-
sidered the next standard thera-
py in the cohort of men recruited 
for this study.5,6 In this trial men 

were screened prior to enrollment 
based on 68Ga-PSMA-11 PET CT 
and FDG PET CT imaging. Only 
men with PSMA avid disease and 
no discordant (PSMA negative but 
FDG positive) disease were includ-
ed in the trial. This study in 200 
men (99 in study arm and 101 in 
control arm) who had progressed 
following docetaxel chemothera-
py and in 91% after further ARPIs, 
demonstrated superior efficacy for 
177Lu-PSMA-617 compared to caba-
zitaxel, with lower grade 3-4 toxic-
ity and improved patient reported 
outcomes. The primary endpoint 
of decrease in PSA ≥50% from 
baseline was met in 66% of men in 
the 177Lu-PSMA-617 arm compared 
to 37% of the cabazitaxel arm. PFS 
(PSA or radiographic) also favored 
the 177Lu-PSMA-617 arm with a 
HR of 0.63. Overall survival data 
was presented this year at ASCO 
demonstrating no overall survival 
difference.

The US/European led VISION 
trial followed on as a larger phase 
III trial of 177Lu-PSMA-617 + best 
supportive care vs best supportive 
care.4 Chemotherapy, immuno-
therapy, and systemic radioiso-
topes were specifically excluded, 
but hormonal therapy including 
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ARPI was allowed as part of best 
supportive care. Eight hundred 
and thirty-one men who had pre-
vious ARPI therapy and 1-2 tax-
ane based therapies with mCRPC 
and avid disease on 68Ga-PSMA-11 
PET CT imaging were randomized 
2:1 as part of the trial. Primary end-
points were RPFS and OS and sec-
ondary  endpoints were objective 
response rate, disease progression, 
and time to symptomatic skeletal 
events. Importantly, FDG PET CT 
was not utilized to assess for discor-
dant disease. 177Lu-PSMA-617+ best 
supportive care significantly pro-
longed both RPFS (8.7 months vs 
3.4 months) and OS (median 15.3 
months vs 11.3 months, HR 0.62) 
compared to best supportive care 
with all key secondary endpoints 
favoring 177Lu-PSMA-617. Quality 
of life was comparable despite a 
higher grade ≥3 complication rate 

in the 177Lu-PSMA-617 arm.
Both studies have clearly 

demonstrated that 177Lu-PSMA-617 
is a well-tolerated and efficacious 
therapy in heavily pre-treated men 
with mCRPC. Both demonstrated 
RPFS benefit, however the TheraP 
trial showed no OS benefit com-
pared to cabazitaxel. This is most 
likely due to the use of cabazi-
taxel, an active control arm, with 
demonstrated life prolongation 
in this group of patients. Notably, 
177Lu-PSMA-617 did have a superi-
or side effect profile compared to 
chemotherapy. The strict selection 
of men with no discordant disease 
in the TheraP trial is, however, 
different to those recruited to the 
VISION trial and could have en-
hanced efficacy compared to the 
less rigorously selected VISION 
cohort. The VISION trial does 
inform, however, that even with 
a more real-world selection using 
PSMA avidity alone, compared 
to supportive care, men do indeed 
gain RPFS and OS benefit with 
177Lu-PSMA-617 with low rates of 
complications.

The future role that PSMA ther-
anostics will play in the PCa land-
scape continues to be defined. As 
with most of the new therapeutics 
introduced in PCa, there is sig-

nificant interest in bringing this 
therapy earlier in the therapeutic 
timeline. As has been seen with 
ARPI and other therapies, the ear-
lier these systemic therapies are 
introduced the more effective they 
are. Whether this holds true for 
177Lu-PSMA-617 is being investi-
gated in various studies including 
the UpFront PSMA trial, which is 
investigating the role of combina-
tion docetaxel chemotherapy +/− 
177Lu-PSMA-617 in hormone sen-
sitive metastatic prostate cancer.7 
Multiple other combination trials 
with 177Lu-PSMA-617 are also be-
ing investigated including radium 
223, ARPIs, and immunotherapy. 
Toxicity and efficacy data from 

these various combinations are ea-
gerly awaited. Finally, the optimal 
position for sequencing of this ther-
apeutic option is also to be deter-
mined. Additional modifications of 
PSMA-based theranostics such, as 
alternative small molecules or an-
tibodies and different radionuclide, 
are also being explored with next 
generation molecules utilizing high-
er powered alpha emitters such as 
actinium under investigation. The 
balancing of side effects such as xe-
rostomia, hematological, and renal 
impairments with these alternative 
molecules will need to be careful-
ly considered. For now, however, 
it appears that PSMA theranostics 
will provide another new effective 
weapon in the advanced prostate 
cancer armamentarium. STOP

1. Hofman MS, Lawrentschuk N, Francis RJ, et al. 
Prostate-specific membrane antigen PET-CT in 
patients with high-risk prostate cancer before 
curative-intent surgery or radiotherapy (proPS-
MA): a prospective, randomised, multicentre 
study. Lancet. 2020;395(10231):1208-1216. 

2. Perera M, Papa N, Roberts M, et al. Gallium-68 
Prostate-specific membrane antigen positron 
emission tomography in advanced prostate can-
cer—updated diagnostic utility, sensitivity, speci-
ficity, and distribution of prostate-specific mem-
brane antigen-avid lesions: a systematic review 
and meta-analysis. Eur Urol. 2020;77(4):403-417.

3. Hofman MS, Emmett L, Sandhu S, et al. 177Lu 
Lu-PSMA-617 versus cabazitaxel in patients 
with metastatic castration-resistant prostate can-
cer (TheraP): a randomised, open-label, phase 2 
trial. Lancet. 2021;397(10276):797-804. 

4. Sartor O, de Bono J, Chi KN, et al. Lute-
tium-177-PSMA-617 for metastatic castra-
tion-resistant prostate cancer. N Engl J Med.  
2021;385(12):1091-1103. 

5. de Bono JS, Oudard S, Ozguroglu M, et al. Pred-
nisone plus cabazitaxel or mitoxantrone for met-
astatic castration-resistant prostate cancer pro-
gressing after docetaxel treatment: a randomised 
open-label trial. Lancet. 2010;376(9747):1147-
1154. 

6. de Wit R, de Bono J, Sternberg CN, et al. Caba-
zitaxel versus abiraterone or enzalutamide 
in metastatic prostate cancer. N Engl J Med. 
2019;381(26):2506-2518. 

7. Dhiantravan N, Emmett L, Joshua AM, et al. 
UpFrontPSMA: a randomized phase 2 study of 
sequential 177 Lu-PSMA-617 and docetaxel vs 
docetaxel in metastatic hormone-naive pros-
tate cancer (clinical trial protocol). BJU Int. 
2021;128(3):331-342. 

“ Both studies 
have clearly 
demonstrated that 
177Lu-PSMA-617 
is a well-tolerated 
and efficacious 
therapy in heavily 
pre-treated men 
with mCRPC.”

“ Notably, 177Lu-
PSMA-617 did 
have a superior 
side effect profile 
compared to 
chemotherapy.”

“ As has been seen 
with ARPI and 
other therapies, 
the earlier these 
systemic therapies 
are introduced the 
more effective they 
are.”

Figure. Patient treated on the TheraP trial with lutetium-177 prostate-specific membrane antigen-617 (177Lu-PSMA-617). Left two panels: Baseline galli-
um-68 prostate-specific membrane antigen-11 positron emission tomography-computerized tomography (68Ga-PSMA-11 PET CT) showing multiple skeletal 
metastatic disease. Right two panels: 68Ga-PSMA-11 PET CT 1,448 days post 177Lu-PSMA-610 therapy, showing reduced or resolved PSMA uptake in the 
skeletal metastases. Images courtesy of Department of Nuclear Medicine, Royal Brisbane and Women’s Hospital.
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Under normal physiological con-
ditions, men experience multiple 
nocturnal penile tumescence epi-
sodes during rapid eye movement 
(REM) sleep.1 The precise mech-
anism for these normal nocturnal 
erections is not well understood;2 
however, it is likely that when 
normal nocturnal erections occur, 
the balance between the parasym-
pathetic and sympathetic systems 
shifts toward net parasympathetic 
tone. Consequently, activation of 
the efferent pelvic nerve during 
REM results in cavernosal helicine 
arteriole dilation and cavernosal 
erectile tissue smooth muscle re-
laxation surrounding the lacunar 
spaces. This increase in cavernosal 
arterial blood inflow and activa-
tion of the corporal venoocclusive 
mechanism during REM results in 
rigid and sustained nocturnal erec-
tions. The visceral afferent branch 
of the pelvic nerve (S2, 3, 4) con-
veys intracavernosal distension 
pressure, providing pleasurable 
stretching and tumescence sensa-
tion during erotically aroused erec-
tion.3 Normal nocturnal erections 
do not awaken the individual from 
sleep, but the increased pressure 
and penile distension sensation of 
the nocturnal erection is felt after 
awakening (Figure 1).

In contrast, sleep-related pain-
ful erection (SRPE) is a rare form 
of nocturnal penile tumescence 
where the patient’s sleep is disrupt-
ed (parasomnia), awakening with 
a bothersome painful erection.4–6 
SRPE was first described by Ka-
racan et al.7 Epidemiologically, 
SRPE has been reported in 1% of 
men presenting with sexual dys-
function.4 The mean age at SRPE 
diagnosis is 40 years.4 In our ex-
perience these painful nocturnal 
erections range from severe to 
uncomfortable. Such patients may 
experience these erections several 

times per night, each episode last-
ing from minutes to hours. The 
most bothersome night erection 
is commonly experienced in the 
early morning.4 The disrupted 
sleep leads to irritability, anxiety, 
depression, and disturbance of 
daytime performance. SRPE epi-
sodes are often not predictable and 
may occur every night or at inter-
vals with several weeks to months 
of absent SRPE episodes. SRPE 
patients report that staying in bed 
usually makes the pain worse, and 
that to achieve detumescence they 
exercise (eg, jog in place, run, walk) 
or take cold showers, which acti-
vates the sympathetic (adrenergic) 
system. In general, patients with 
SRPE do not have any penile an-
atomical abnormalities identified 
on physical examination.4 Patients 
with SRPE do not have painful 
erections when awake during erot-
ically aroused penile erection as-
sociated with intercourse and/or 
masturbation, although some may 
experience various degrees of pe-
nile discomfort. In general, eroti-
cally aroused penile erections are 
easily maintained and prolonged.

While several mechanisms have 
been proposed,4–6 the pathophysi-
ology of SRPE remains unknown. 
Based on the successful innovative 
management of several patients 
with SRPE, we speculate on a novel 
pathophysiological basis for SRPE. 
We hypothesize that SRPE occurs 
due to sacral irritative radiculopathy 

of the visceral afferent and efferent 
pelvic nerve roots in the cauda equi-
na from lumbosacral disc disease, in 
conjunction with the reduced sym-
pathetic tone that likely occurs upon 
awakening from REM sleep.

In our sexual medicine practice, 
a series of SRPE patients have un-
dergone a multidisciplinary step-
care management algorithm.8,9 
One purpose of the algorithm is to 
help the clinician localize the ori-
gin of the triggers responsible for 
the SRPE. Such triggers may exist 
in any of 5 regions including end 
organ (Region 1), pelvis/perineum 
(Region 2), cauda equina (Region 
3), spinal cord (Region 4), and/or 
brain (Region 5). We have found 
our SRPE patients to have a pat-
tern of abnormal neurogenital test 
findings consistent with pathology 
in the cauda equina (Region 3), 
negative Regions 1 and 2 anesthe-
sia testing, abnormal findings on 
lumbosacral MRI consistent with 
intervertebral disc annular tear (Fig-
ure 2), and transforaminal epidural 
spinal injection (TFESI) anesthetic 
administration resulting in clinical-
ly significant symptom reduction 
(attenuation of SRPE). Based on 
these findings, we have diagnosed 
our SRPE patients as having lum-
bosacral annular tear-induced 
sacral radiculopathy (Region 3), 

SNS PNS

NORMAL
Pelvic nerve

Afferent branch

NORMAL
Pelvic nerve

Efferent branch

NORMAL L4-L5 DISC
No Annular tear

NORMAL
NON-PAINFUL

NON-PROLONGED
Nocturnal Erec�on

NORMAL REM NOCTURNAL ERECTION

Figure 1. During normal rapid eye movement (REM) sleep, autonomic tone fluctuates (see com-
ment). The activation of the efferent pelvic nerve during REM can result in penile smooth muscle 
relaxation, and rigid, sustained nocturnal erections. The visceral afferent branch of the pelvic nerve 
conveys tumescence sensation during normal nocturnal erections. In general, nocturnal erections do 
not awaken the individual from sleep but the individual is aware of the erection after awakening. The 
image of the disc shows normal annulus, epidural space and cauda equina. PNS indicates parasym-
pathetic nervous system; SNS, sympathetic nervous system.

LUMBOSACRAL MRI SHOWING L5-S1 ANNULAR TEAR

Figure 2. Lumbosacral magnetic resonance imaging (MRI) shows a high intensity zone (HIZ) at an 
annular tear at L5-S1 resulting from extrusion of the nucleus pulposus through the defect in the 
annulus. Sleep-related painful erection is hypothesized to occur upon awakening typically from rapid 
eye movement sleep, from the chemical irritation of the dura and sacral nerve roots, specifically the 
sensory and motor fields of the afferent and efferent pelvic nerves.
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and they subsequently underwent 
lumbar endoscopic spine surgery.10

We herein propose that SRPE 
can result from a combination of 
a lumbosacral annular tear that in-
duces a sacral radiculopathy result-
ing in irritation of both afferent and 
efferent components of the pelvic 
nerve, in conjunction with awak-
ening from REM sleep with low 
sympathetic and high parasympa-
thetic nervous system tone. This 
“perfect storm” that involves these 
3 processes may account for the 
unique pathophysiology of SRPE. 
First, irritation of the pelvic nerve 
(visceral) afferents could result in 
a penile pain response to the nor-
mally pleasurable sensation of the 
distension of the corpora cavernosa 
during erection. Second, the paral-
lel irritation of the pelvic nerve 
efferents could result in increased 
duration and intensity of arteriolar 
and lacunar penile smooth muscle 
relaxation leading to amplifica-
tion (prolongation) of the noctur-
nal erection. Finally, during REM 
sleep, while it is known that the 
balance between sympathetic and 
parasympathetic tone fluctuates 
widely,11 it is likely that upon awak-
ening from REM sleep, there is net 
parasympathetic tone. Normally, 
when sympathetic tone is elevated 
relative to parasympathetic tone, 
pain thresholds are elevated, ie, 
pain sensitivity is reduced, largely 
due to increased norepinephrine 
release at the spinal cord “pain-
gate” proximal to the lumbosacral 
annular tear via the descending 
brainstem-spinal cord pathway.12 
Thus, in patients with SRPE, when 
they awaken with low sympathet-
ic tone, they have reduced pain 
thresholds, and experience painful 
erections (Figure 3). By contrast, 
should SRPE patients experience 
erotic arousal during the day, sym-
pathetic tone would likely be rel-
atively high (along with the para-
sympathetic tone producing the 
erection), in which case the pain 
threshold would be higher than 
upon awakening and the erection 
not painful (Figure 4).

A 53-year-old male in our SRPE 
series presented with a 3.5-year his-
tory of awakening during sleep with 
the awareness of a sustained, rigid 
erection, making a full night’s sleep 
impossible. Erections were charac-

terized as uncomfortable, with a 5/10 
discomfort. These episodes most 
commonly occurred between mid-
night and 5 a.m., and were not as-
sociated with erotic arousal. At time 
of presentation, he reported increas-
ing frequency and intensity of these 
episodes, 7/7 nights, over the last 7 
months. Once awake, he was unable 
to fall back asleep easily. This sleep 
deprivation caused extreme fatigue 
with a significant deleterious effect 
on his ability to work and quality of 

life. The patient otherwise reported 
normal libido, arousal, erectile func-
tion, and orgasms during waking 
hours. He had no history of pria-
pism, illicit drug use, blood dyscrasia 
or disorders, or pelvic trauma or sur-
gery. Physical exam was unremark-
able. The patient tried using muscle 
relaxers, benzodiazepines, and anti-
histamines with little improvement, 
but with side effects including day-
time drowsiness. Using a wearable 
sleep tracking biometric device, the 

patient correlated these erection ep-
isodes with the onset of REM sleep. 
The patient reported low back pain 
that worsened with weightlifting. 
He was diagnosed with SRPE and 
underwent our multidisciplinary 
step-care management algorithm 
including neurogenital testing. A 
lumbar spine MRI revealed right 
L4-5 annular tear, left L5-S1 annular 
tear, and L1-2 focal central disc her-
niation. A TFESI at L4-5 and L5-S1 
resulted in “much better” clinically 
significant symptom reduction; an 
L1-2 TFESI resulted in no relief. He 
was thus found to have lumbosacral 
annular tear-induced sacral radicu-
lopathy. He underwent lumbar en-
doscopic spine surgery at L4-5 and 
L5-S1, and has had resolution of his 
SRPE with 18 months of follow-up. 
He has no more sleep deprivation, 
fatigue, or daytime drowsiness, and 
has improved quality of life. He is 
also actively undergoing postoper-
ative physical therapy and lifestyle 
modification. STOP
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Figure 3. With sleep-related painful erection (SRPE), if the individuals awaken with low sympathetic 
tone, they have reduced pain thresholds in the visceral pelvic afferent nerve and can experience 
painful erections. The irritation of the pelvic nerve efferents could result in increased duration and in-
tensity of arteriolar and lacunar penile smooth muscle relaxation leading to amplification (prolonga-
tion) of the nocturnal erection. The image of the disc shows a torn annulus, nucleus pulposus within 
the epidural space and concave impingement of the cauda equina. PNS indicates parasympathetic 
nervous system; REM, rapid eye movement; SNS, sympathetic nervous system.
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Figure 4. During the erotically aroused penile erection in an individual with sleep-related painful 
erection (SRPE) from an L4-L5 and/or L5-S1 annular tear, sympathetic tone would likely be relatively 
high, along with the parasympathetic tone producing an erection. In this case, the pain threshold 
would be higher than upon awakening, and the erotically aroused erection would not be painful. PNS 
indicates parasympathetic nervous system; SNS, sympathetic nervous system.

A NOVEL HYPOTHESIS EXPLAINING SLEEP-RELATED PAINFUL ERECTIONS
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Kidney transplantation has taken 
place in Colombia since 1963.1 The 
country has faced and overcome 
great challenges regarding the leg-
islation of donation and transplan-
tation, such as its regulation and the 
prohibition of transplant tourism.2

During the 2010-2015 period 
there was a significant decline in the 
rate of deceased organ donors and 
the number of transplant procedures 
done with deceased-donor grafts. 
There was also a progressive in-
crease in family refusal of organ do-
nation in addition to a climb in the 
number of patients on the waiting 
list for solid organ transplant. Since 
2016, organ donation and transplan-
tation policies in Colombia have 
shifted to an opt-out model.3

We present the results obtained 
in Colombia after the implemen-
tation of the opt-out model and a 
brief comparative analysis of dona-
tion and transplant statistics, using 
the Mann-Whitney test (among 
variables of interest), between the 
years 2010-2016 and 2017-2020 (be-
fore and after legislative changes 
were established).

In 2016, Colombia changed its 
policy on donation of organs and 
tissues, eliminating the need for an 
explicit written consent for dona-
tion (opt-in) and transitioning to a 
program with presumed consent 
(opt-out) with the aim to increase 
the national rates of deceased do-
nation and transplantation, raising 
awareness of the reality of organ 
donation/transplantation and ful-
filling the increasing demand for 
grafts in the country.

The analysis of official data from 
2010-2016 and 2017-2019 shows 
that after the adjustment of poli-
cy there has not been a significant 
change in the rate of donors per 
million inhabitants (P = .90), the 
number of solid organ transplant 
procedures (P = .46), the number 
of kidney transplants (P = .64), or 
the number of kidney transplants 
from deceased donors performed 
per period (P = .99; Figures 1  
and 2).4

Despite the results expected af-
ter the change in policy, there has 
been a significant rise in the number 
of patients included on the organ 
transplant waiting list (P = .01), es-
pecially patients waiting for a renal 
graft (P = .01), and the percentage of 
live-donor kidney transplants per-
formed (P = .04; Figures 3 and 4).

It is not possible to evaluate the 
effect of family attitudes toward 
organ donation as, since the opera-
tion of the new framework, no offi-
cial data have been published. The 
current analysis did not include 
data from 2020 considering the 

negative effect that the COVID-19 
pandemic had on organ donation 
and transplant procedures. It is im-
portant to note that during that year 
there was a decline in the number 
of patients on the waiting list due to 
the high mortality within this pop-
ulation (251 deaths in total).

The dynamics of organ donation 
and transplantation arise from a 
complex interplay of clinical, logis-
tic, financial, intersectoral, religious, 
social, cultural, and legislative fac-
tors.5 Colombia is an example of 

Figure 1. Colombian deceased donor rate per million 2010-2020. The red line shows the year the law 
changed from the opt-in model to the opt-out model.
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Figure 2. Organ donation and transplantation in Colombia 2010-2020. KTx indicates kidney trans-
plants; SOT, solid organ transplants.

Figure 3. Waiting list for solid organ and kidney transplantation in Colombia 2010-2020. KTx indi-
cates kidney transplants. SOT, solid organ transplants.
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how changes in only 1 field (shift in 
legislation to declare organ donation 
as mandatory at the end of life) are 
insufficient to obtain a significant 
effect on organ donation and trans-
plantation, or to increase graft access 
in patients with end-stage disease.

Multiple international experi-
ences that demonstrate the limited  
effect of legislative policies relat-
ed to presumed consent for organ 
donation over transplantation dy-
namics have been published to 
date.6-8 In Colombia, an initial null 

effect had already been described 
after legislative changes were estab-
lished;9,10 however, our analysis un-
til the beginning of the COVID-19 
pandemic shows the lack of im-
provement in the number of or-
gan transplants or donations from 
deceased donors since the start of 
the opt-out model (presumptive 
consent to donation) and the need 
for additional measures to improve 
access to organ donation in our 
country.

The shift in donation and trans-
plant policy (opt-in to opt-out) 
has not increased the number 
of renal donors, the national de-
ceased donor rate, or the number 
of kidney transplants performed. 
Additional measures are needed 
to improve national donation and 
transplantation indexes so that 
the increasing demand for renal 
grafts is met. STOP
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Figure 4. Kidney transplantation in Colombia, 2010-2020. KTx indicates kidney transplants.
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Holmium laser enucleation of 
the prostate (HoLEP) is recognized 
as a size-independent treatment 
for benign prostatic hyperplasia 
(BPH), and when compared to 
transurethral resection of the pros-
tate (TURP), is demonstrated to 
have superior outcomes in less 
blood loss, shorter catheterization 
time, decreased hospital stay, and 
durability.1 For these reasons, many 
agree HoLEP has become the new 
gold standard for surgical treatment 
of BPH, particularly for larger pros-
tates. When considering patient-re-
ported outcomes with HoLEP, 
nearly all studies demonstrate a 
statistically significant and dura-
ble improvement in quality of life 
(QoL). In a retrospective study of 
96 patients, Alkan and colleagues 
reported a mean International Pros-
tate Symptom Score (IPSS) of 2.6 
and QoL of 1.1 at 7 years following 
HoLEP compared to IPSS 22.1 and 
QoL 4.6 preoperatively.2 Sun and 
colleagues compared QoL in 1,193 
patients who underwent HoLEP  
(n = 754) vs photovaporization of 
the prostate (n = 439) and found the 
degree of improvement in QoL at 
60 months was greater for HoLEP.3 
The improved QoL for HoLEP 
was attributed to the durability of 
surgical outcomes supported by im-
provement in voiding symptoms, 
peak flow rate, and reduction in 
serum PSA at long-term follow-up.

When considering the cost of Ho-
LEP, several studies have demon-
strated the cost-effectiveness of 
the procedure. Crivellaro and col-
leagues used a Markov chain model 
to create cost-effectiveness trade-off 
curves across different BPH severi-
ties and assessing patient outcomes 
via IPSS.4 The model found Ho-
LEP to have superior cost-effective-
ness at any BPH severity compared 
to TURP. These findings were cor-
roborated by Aladesuru et al, who 
reviewed the economics of surgical 
treatment options for BPH and sim-
ilarly found that HoLEP demon-
strated superior cost-effectiveness 
for mild, moderate, and severe 

BPH.5 In a cost analysis comparing 
HoLEP, bipolar TURP, and open 
prostatectomy (OP), Schiavina et 
al reported the median global costs 
for HoLEP to be similar to TURP, 
but significantly lower when com-
pared to OP (€2,174.15 vs €4,064.97,  
P < .001).6 The reduced cost of Ho-
LEP was due to a 4-day decrease 
in length of hospital stay compared 
to OP. The cost of HoLEP has also 
been compared to convective wa-
ter vapor thermal therapy (Rezum) 
and found to have lower total cost 
(€2,005 vs €2,228). Convective wa-
ter vapor thermal therapy had re-
duced cost of hospitalization com-
pared to HoLEP, but the disposable 
device significantly increased the 
cost of surgery.7

The landscape of HoLEP has 
dramatically changed with new de-
velopments in holmium laser tech-
nology. The introduction of hol-
mium laser pulse modulation, or 
Moses technology, has been shown 
in randomized controlled trials to 
decrease total operative time and 
hemostasis time.8 The question that 
is commonly raised is whether the 
introduction of this new technol-
ogy increases cost. In a post-hoc 
cost analysis performed using data 
obtained from patients with ≥80 g 
prostates randomized to undergo 
HoLEP using Moses laser settings 
(M-HoLEP) or standard laser set-
tings (HoLEP), Nimmagadda et al 
found the mean costs to the hospi-
tal per case between M-HoLEP and 
HoLEP were $4,272 vs $5,068 (Fig-
ure 1).9 When considering the cost 
of each machine amortized over 
1,000 procedures, the mean cost of 

each M-HoLEP increases to $4,492 
compared to $5,213.13 per HoLEP, 
favoring M-HoLEP (Figure 2). This 
study found approximately 277 
cases are required to recuperate the 
cost of the laser, suggesting a ben-
efit particularly for high-volume 
centers. Similar significant cost sav-
ings for M-HoLEP were found by 
Lee and colleagues, who reported 
an $840 decrease per case com-
pared to standard HoLEP.10 The 
cost savings were predominantly 
driven by reduced operative time 
per case. Perhaps the most signifi-
cant benefit of this technology has 
been the ability to offer many pa-
tients same-day surgery, avoiding 

the considerable costs associated 
with an inpatient hospital stay.

Despite the benefits in QoL, 
cost, and the durability of patient 
outcomes, there is evidence that 
HoLEP is not adequately reim-
bursed in the U.S. compared to 
other BPH procedures. HoLEP 
has been more readily adopted 
globally, where reimbursement 
systems differ. The current reim-
bursement system in the U.S. does 
not adequately recognize surgeon 
skill and procedural outcomes. 
Using National Surgical Quality 
Improvement Program data from 
over 27,000 cases, Jiang and col-
leagues evaluated whether current 
work relative value unit (wRVU) 
assignments for 5 BPH procedures 
(HoLEP, TURP, photovaporiza-
tion of the prostate, and retropu-
bic and suprapubic simple prosta-
tectomy) accounted for operative 
time and complexity of the proce-
dure.11 When using Relative Val-
ue Update Committee-estimated 
operating room times, TURP had 
the highest wRVU/h at 12.2, and 
HoLEP the lowest at 7.3 wRVU/h. 
The results were similar for mea-
sured operating room time, where 

Figure 1. Cost per surgery calculated using mean cost per minute compared to prostate size. HoLEP 
indicates holmium laser enucleation of the prostate; M-HoLEP, HoLEP using Moses laser settings.

Figure 2. Cost per surgery (including capital cost of machine) amortized over increasing number of 
cases. HoLEP indicates holmium laser enucleation of the prostate; M-HoLEP, HoLEP using Moses laser 
settings.
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TURP had the highest wRVU/h 
compared to HoLEP and simple 
prostatectomy (19.1 vs 9.4 vs 7.3). 
These findings have caused many 
to question whether the current 
reimbursement model risks dis-
incentivizing complex BPH care 
with less effective treatments com-
pensating more for the time re-
quired to complete them.12  
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Brendan M. Fox (1930-2022)
Peter Albertsen, MD
UConn Health, Farmington, Connecticut

Dr Brendan Fox, age 92, passed 
away peacefully in his home on 
August 31, 2022, surrounded by 
his family. He was born on July 16, 
1930, the fifth son of 2 Connecti-
cut educators. He grew up in Hart-
ford, graduating from Bulkeley 
High School in 1947. He received 
his BS degree magna cum laude in 
1951 from the College of the Holy 
Cross in Worcester, Massachu-
setts, and his MD from Tufts Uni-
versity cum laude in 1955. After 
graduation he served in multiple 
residencies including as Captain 
in the U.S. Army Medical Corps. 
Upon discharge he returned to 
Hartford and founded the Hart-
ford Urology Group at the St. 
Francis Hospital, where he prac-

ticed his entire career (Figure 1).
Brendan was actively involved 

with organized medicine through-
out his career. He was often known 
as “St. Brendan” by his colleagues 
and received the St. Francis Hospi-
tal Distinguished Physician Award. 
He served the Hartford Medical 
Society for many years and re-
ceived their Distinguished Service 
Medal. He was active in both the 
New England Section and the na-
tional AUA. He served as President 
and received Lifetime Achieve-
ment Awards from both the New 
England Section and the AUA. He 
was particularly fond of the AUA 
urology museum, the William P. 
Didusch Center for Urologic His-

tory, and served as the AUA His-
torian for several years (Figure 2). 
His proudest accomplishment was 
serving as President of the AUA in 
2004, when he traveled the globe 

as urology’s ambassador (Figure 3), 
accompanied by Maureen Fox, his 
wife of 62 years.

After retirement, Brendan contin-
ued to support urology. He greatly 
valued his affiliation with the Uni-
versity of Connecticut Health Center 
and was instrumental in establishing 
the community-based urology res-
idency. He provided support and 
encouragement to residents for over 
40 years and attended all the import-
ant functions right up until his death 
this year. His final email to me stated 
that he would not be able to attend 
Grand Rounds this year because he 
was entering a home hospice pro-
gram. Brendan will be remembered 
for his kind and caring attitude. He 
was a beacon in the community to 
whom people gravitated for advice, 
comfort, medical care, a laugh, and 
devoted friendship. He was a pillar 
among Hartford urologists and his 
colleagues nationwide. He will be 
sorely missed. STOPFigure 1. Brendan M. Fox, MD (1930-2022).

Figure 2. Dr Fox “operating” with Rainer Engel, Museum Curator, at the 2005 Annual Meeting Civil 
War History Exhibit.

Figure 3. Dr Fox, 2004/2005 AUA President, with his family.

GIANTS OF UROLOGY

COSTS AND PATIENT-REPORTED OUTCOMES
Arrow-right Continued from page 57



59AUANEWS   DECEMBER 2022

Patient, Physician, Hospital Factors Associated With 
Readmission After Radical Cystectomy
Kassem S. Faraj, MD
Mayo Clinic, Scottsdale, Arizona

Lanyu Mi, MS
Mayo Clinic, Scottsdale, Arizona

Mark D. Tyson, MD, MPH
Mayo Clinic, Scottsdale, Arizona

Faraj KS, Mi L, Tyson MD. Pa-
tient, physician, hospital fac-
tors associated with readmis-
sion after radical cystectomy. 
Urol Pract. 2022;9(6):589-595.

Study Need and 
Importance

Patient and clinical factors are 
the most commonly identified vari-
ables associated with hospital read-
mission after radical cystectomy, 
but other factors may be important 
drivers of outcomes, such as hos-
pital and physician characteristics. 

This study investigates the contri-
bution of patient, physician, and 
hospital factors on hospital read-
mission after radical cystectomy.

What We Found
Of 3,530 patients analyzed with-

in the Surveillance Epidemiology, 
and End Results-Medicare data-
base, 1,291 (36.6%) were readmit-
ted within 90 days of the index 
surgery. Complications were more 
frequent in the readmission cohort 
(89.0% vs 55.2%, P < .001). On 
multilevel multivariable analysis, 
factors significantly associated with 
readmission included continent uri-
nary diversion (OR 1.55, 95% CI 
1.21, 2.00), greater National Cancer 
Institute comorbidity index (2-<4 
vs 0-<2, OR 1.35, 95% CI 1.05, 
1.75; 4+ vs 0-<2, OR 1.76, 95% CI 

1.20, 2.58), American Joint Com-
mittee on Cancer stage (P = .04), 
and hospital region (P = .05). Nei-
ther hospital volume, physician 
volume, teaching hospital status, 
nor National Cancer Institute cen-
ter designation was associated with 
hospital readmission. The main 
source of variation was determined 
to be the patient factors (95.89%), 
followed by the physician (1.43%), 
and then hospital (2.68%) factors. 

Limitations
The major limitations of this 

study include its retrospective na-
ture, use of a national database, 
and inability to account for sur-
geries outside of the Medicare da-
tabase. Though surgeon and hos-
pital volumes were categorized by 
percentile, it is possible that not 

accounting for surgeries outside of 
the Medicare database may have 
resulted in underestimation of re-
spective volumes. Additionally, 
because the study uses claims from 
Medicare patients, it may not be 
fully generalizable to the general 
population.

Interpretation for 
Patient Care

Patient-specific factors are the 
most important in impacting the 
odds of readmission. Postoperative 
complications are the main drivers 
of hospital readmission. Efforts to 
reduce readmissions at the patient 
level could include optimizing co-
morbidities and performance sta-
tus prior to surgery and closer fol-
low-up for patients with continent 
diversions after discharge. STOP

UPJ INSIGHT

Summer Medical Student 
Fellowships Available
Outstanding medical students can  
receive $4,000 stipends to support  
them during a ten-week research  

experience mentored by world-class 
urologic scientists.

Visit AUAnet.org/SMSF 
to learn more and apply!
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What Is a Normal Testosterone Level for Young Men? 
Rethinking the 300 ng/dL Cutoff for Testosterone  
Deficiency in Men 20-44 Years Old
Alex Zhu, DO
University of Michigan, Ann Arbor

Juan Andino, MD, MBA
University of Michigan, Ann Arbor

Stephanie Daignault-Newton, MS
University of Michigan, Ann Arbor

Zoey Chopra, BA
University of Michigan Medical School, Ann Arbor

Aruna Sarma, PhD
University of Michigan, Ann Arbor

James M. Dupree, MD, MPH
University of Michigan, Ann Arbor

Zhu A, Andino J, Daignault- 
Newton S, Chopra Z, Sarma 
A, Dupree JM. What is a nor-
mal testosterone level for young 
men? Rethinking the 300 ng/dL 
cutoff for testosterone deficien-
cy in men 20-44 years old. J Urol. 
2022;208(6):1295-1302.

Study Need and 
Importance

Testosterone reference rang-
es for older men are long estab-
lished in the urological literature. 
However, few studies have exam-
ined testosterone levels in young 
men. As a result, clinicians have 
struggled to counsel and evaluate 
young men presenting with con-
cerns about testosterone deficien-
cy. Contributing to this struggle 
is the fact that testosterone levels 
decline with age, yet we use the 
same age- independent cutoffs to 
evaluate young men for testos-

terone deficiency as we do for 
older men. In response, we per-
formed the first study evaluating 
population-based testosterone 
levels for younger men in the 
United States. We also used the 
2018 American Urological Asso-
ciation guideline for testosterone 
deficiency definition of a “nor-
mal testosterone” as the middle 
tertile of the population, to pro-
vide age-specific cutoffs for low 
testosterone levels in younger 
men.

What We Found
The mean total testosterone of 

men 20-44 years old was 466 ng/
dL. Middle tertile, “normal” testos-
terone levels were 409-558 ng/dL  
(20-24 years old), 413-575 ng/dL 

(25-29 years old), 359-498 ng/dL 
(30-34 years old), 352-478 ng/dL 
(35-39 years old), and 350-473 
ng/dL (40-44 years old). Age-spe-
cific cutoffs for low testosterone 
levels were 409, 413, 359, 352, 
and 350 ng/dL, respectively (see 
Figure).

Limitations
Our age-specific cutoffs for 

testosterone are modeled on the 
AUA guideline definition that a 
normal testosterone level is with-
in the middle tertile. However, no 
randomized controlled trials have 
been performed to select the mid-
dle tertile as a cutoff value. Addi-
tionally, our study is limited by 
some shortcomings of the National 
Health and Nutrition Examination 

Survey database. Namely, the Na-
tional Health and Nutrition Exam-
ination Survey does not specifically 
query men for hypogonadal signs 
and symptoms, and only 1 serum 
testosterone value was obtained 
from each subject.

Interpretation for Patient 
Care

Clinicians should integrate 
age-specific cutoffs into the eval-
uation of younger men present-
ing with testosterone deficiency. 
Age-specific cutoffs will be useful 
in evaluating younger patients with 
hypogonadal symptoms who have 
historically been disqualified from 
treatment based on age-indepen-
dent cutoffs. STOP

JU INSIGHT

Figure. Morning total testosterone level (ng/dL) distributions by age group.

“ Our age-specific 
cutoffs for 
testosterone are 
modeled on the 
AUA guideline 
definition 
that a normal 
testosterone level 
is within the 
middle tertile.”

Western Section AUA 2021 Annual Meeting  
Take-Home Messages
John M. Barry, MD
Oregon Health & Science University, Portland

Thanks to Dr John Barry for 
capturing and sharing these 
pearls during the sessions at the 
Western Section AUA (WSAUA) 

2021 Annual Meeting in Indian 
Wells, California.

• It was great to be back togeth-
er again in person at the 97th 
WSAUA Annual Meeting.

• Six-month luteinizing 

 hormone-releasing hormone 
formulations are a good idea.

• Diagnostic urine tests for pros-
tate cancer (PCa) are coming 
of age; will they become an 
acceptable PCa screening test 
for primary care providers so 

they won’t have to do those icky 
digital rectal examinations?

• Wearable fitness trackers can be 
used to monitor postoperative 
patient physical activity.

Arrow-right Continued on page 61
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• Intermediate-risk PCa patients 
may be candidates for active 
surveillance if they have favor-
able genomic PCa scores.

• Partial cystectomy is being 
rediscovered for the treatment 
of localized muscle-invasive 
bladder cancer.

• Thulium is winning the laser 
race for endoscopic treatment 
of renal and ureteral stones and 
tumors.

• Pelvic MRIs during yoga poses 
show interesting images of 
women’s lower urinary tracts.

• A functional MRI protocol for 
investigation of central nervous 
system pathways that cause or 
are associated with the overac-
tive bladder has been validated. 
This is exciting.

• Beta-3 agonists are becoming 
preferred over antimuscarinics 
for the pharmacological treat-
ment of the overactive bladder.

• Testosterone replacement ther-
apy can now be accomplished 
by injecting it, putting it on one’s 
skin, snorting it with a gel, or tak-
ing a pill. Prescribers and payers 
need to know the relative costs.

• Point-counterpoint sessions are 
no fun when the combatants 
agree with each other.

• Most 2-minute poster presenta-
tions have too much small print 
information on the single slide.

• Should we use a capital “F” 
whenever “Foley” appears in 
front of “catheter”? He really 
was a great urologist.

• Should we remove the apostro-
phe from the plural form of an 
acronym (for example, MRIs 
instead of MRI’s)?

• If one has been properly intro-
duced by a session moderator, 
there’s no need for the speaker 
to repeat it before beginning the 
presentation.

• Room lights should be dimmed 
for videos and many slide pre-
sentations, especially when let-
ters and numbers are simply a 
darker shade of the background.

• Not following the WSAUA 
guidelines for slide design and 
content makes it difficult for a 
speaker’s message to be grasped 
by the audience.

• Low-dose CT scans can satis-
factorily diagnose urinary tract 
stones in obese patients.

• A bladder urine culture may not 
reflect the bug behind a stone.

• Prone ultrasound-guided percu-
taneous renal access is becom-
ing popular, but fluoroscopy is 

often added to dilate the tract, 
pass wires and tubes, and docu-
ment stone clearance.

• Opened and unused items 
during a procedure are expens-
es that can be mitigated with 
simple checklists.

• Single-use catheters for clean 
intermittent catheterization 
are probably an unnecessary 
expense. The urinary tract 
infection (UTI) rate seems to be 
the same as that for 1 catheter 
per week. (Three symptomatic 
UTIs per year is usual for clean 
intermittent catheterization 
patients.)

• Some urologic oncologists lose 
track of time when they speak 
from a podium.

• It you must die, do so before 
John Prince dies so he can 
deliver your eulogy at the 
WSAUA business meeting.

• Nearly 20% of AUA members 
are in the WSAUA.

• See the new AUA microhema-
turia guideline algorithm. It’s 
well thought out.

• Nitrofurantoin seems to be the 
best prophylactic antibiotic for 
UTI prevention in children.

• Prediction: There will be a U.S. 
migration from transrectal to 

transperineal biopsies of the 
prostate.

• Prediction: Prostate-specific 
membrane antigen positron 
emission tomography CTs will 
replace bone scans, MRI, and 
CT scans for PCa diagnosis and 
staging.

• The Veterans Health Adminis-
tration’s Care Assessment Need 
(CAN) score is better than the 
“Eyeball” test to estimate life 
expectancy for cancer screening 
and treatment.

• Oncologists often refer to Charl-
son’s Comorbidity Score or 
Index; unfortunately, they seem 
to simply count comorbidities 
rather than properly use the 
weighted scoring system.

• Good performance status and 
response to medical therapy are 
keys to successful cytoreductive 
renal cell carcinoma surgery. A 
flat response curve after med-
ical therapy provides a 3- to 
6-month window for delayed 
cytoreductive surgery.

• The Round Table is great fun.

For additional information, please 
visit https://wsaua.org/indian-wells 
-2021-meeting-take-aways-by-dr 
-john-barry/. STOP

AUA LEADERSHIP PROGRAM 

Apply Now!

Building Future AUA Leaders
The AUA is now accepting applications for its 2023-2024 Leadership Class.

To learn more about this exclusive leadership program, visit AUAnet.org/Leadership.

WESTERN SECTION AUA 2021 ANNUAL MEETING TAKE-HOME MESSAGES
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Looking Back on 2022 and Ahead to 2023
Michael T. Sheppard, CPA, CAE
CEO, American Urological Association

As we near the end of 2022, I 
wanted to take a moment to look 
back on the accomplishments of 
the past year. We hosted our first 
in-person Annual Meeting in 3 
years; recommitted to advocating 
for, and fostering, a diverse and 
inclusive environment within the 
AUA, as well as the global urology 
community; launched the Institute 
for Leadership & Business and in-
creased our support of researchers 
and investigators; to name a few.

As a global organization, the 
AUA represents all segments of the 
urology community from retired 
urologists and those just starting 
their journeys to allied health care 
professionals and research scien-
tists. Our members are at the core 
of everything we do. In 2022, the 
AUA welcomed more than 2,400 
new members, bringing our glob-
al footprint to nearly 25,000 mem-
bers. Further, we experienced a 
record-breaking year for the 2022 
Urology Residency Match, result-
ing in 365 vacancies filled with a 
66% match rate and zero vacancies 
unmatched (Figure 1).

This year’s Urology Match was 
also a paramount year for females 
applying for and matching with 
urology programs, as a higher 
percentage of female participants 
matched with programs (72%), 
compared to their male counter-
parts (63%).

Annual Meeting
As the world continued to con-

tend with the pandemic and all of 
the health and safety precautions 
that come with it, we were able 
to return to an in-person Annual 
Meeting in New Orleans in May 
(AUA22). We saw incredible net-
working and heard over and over 
from attendees about the benefits 
of meeting face-to-face. In addi-
tion to the in-person offerings we 
also presented numerous virtu-
al options including livestreams 
and downloadable video content.

On the social media side, 
AUA22 was the #1 trending con-
ference in the world between May 
10 and May 18 and the #AUA22 
had nearly 17,000 tweets during 
that time (Figure 2).

The AUA Annual Meeting re-
mains the premier urological edu-
cational, research, policy, and net-
working experience in the world, 
and we look forward to seeing you 
next April in Chicago (Figure 2).

Diversity, Equity, and 
Inclusion

The AUA recognizes a culturally 
aware and diverse membership is 
integral to the evolution and growth 
of the organization, as well as the 
specialty of urology. To that end, 
the Board of Directors approved a 
Diversity & Inclusion (D&I) Task 
Force in 2020 with a charge to de-
velop actionable recommendations 
for the Board by February 2022. 

The Task Force presented, and the 
Board approved, 14 recommenda-
tions. Key areas of focus will in-
clude:
• A formal, standing AUA Diver-

sity & Inclusion Committee
• Establishing a Diversity, Equity, 

and Inclusion (DEI) award to 
recognize members’ efforts and 
achievements in DEI

• Enhancing AUA surveys and da-
tabases to include collection of vol-
untary demographic information

• Creating mentorship opportuni-
ties for underrepresented indi-
viduals in urology

• Establishing a DEI abstract 
category for the AUA Annual 
Meeting

• Incorporating DEI and health 
disparities in AUA educational 
programming

• Increasing diversity among re-
searchers at every stage of the 
career journey

Institute for Leadership & 
Business

This spring, the AUA launched 

FROM THE CHIEF EXECUTIVE OFFICER

Figure 1. The 2022 Urology Residency Match by the numbers. Figure 2. Social media highlights from AUA22.
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the Institute for Leadership & Busi-
ness—a new initiative dedicated to 
providing education, training, and 
resources to support leadership de-
velopment and business acumen 
within the urology community—
with a full-day course at AUA22 
(The Economics of Healthcare), a series 
of podcast episodes exploring fi-
nancial management and planning 
for a new Global Residents Leader-
ship Retreat to begin in 2023.

The Economics of Healthcare: Un-
derstanding Physician Compensation 
took an in-depth look at the eco-
nomics of clinical practice and var-
ious practice models as well as the 
specifics of various compensation 
arrangements, bonuses, benefits, 
and other aspects of total compen-
sation. If you didn’t get a chance to 
join us in New Orleans, this course 
is now available as a webcast on 
AUAUniversity.

Looking ahead to 2023, the 
AUA will host an invitation-only 
event for 40 residents from across 
the globe. The Global Residents 
Leadership Retreat will consist of a 
1-day program dedicated to leader-
ship training and development and 
will cultivate the next generation 
of leaders in urology and foster a 
connection between residents and 
trainees around the world.

Public Policy and 
Advocacy

In this ever-changing political 
landscape, our advocacy team con-
tinued to make great progress, en-
suring that the critical interests of 
our members and their patients are 
promoted to a wide array of deci-
sion makers. In March we held an 
in-person AUA Advocacy Summit 
with 275 attendees including over 
a dozen patient advocates and 
more than 65 medical students, 
residents, and fellows (Figure 3). 
Attendees held nearly 205 mean-
ingful conversations with members 
of Congress and their staff focusing 
on advocating to ease the special-
ty physician workforce shortage, 
making telehealth expansion per-
manent, diversifying clinical trials, 
and reforming the Medicare Physi-
cian Fee Schedule (Figure 3).

We also expanded our reach in 
Washington with the introduction 
of S. 4330, the Specialty Physician 

Advancing Rural Care (SPARC) 
Act. The SPARC Act creates a stu-
dent loan repayment program for 
specialist physicians practicing in 
rural areas. The AUA worked dil-
igently to bring the SPARC Act to 
this point and will continue to ad-
vocate for its advancement through 
Congress.

Additionally, the AUA partic-
ipated in 3 in-person patient alli-
ance meetings this fall: the Prostate 
Cancer Impact Alliance in Septem-
ber, the Bladder Health Alliance in 
October, and the Kidney Cancer 
Impact Alliance in November. In 
addition to robust discussions and 
resource sharing, the Prostate Can-
cer Impact Alliance and Kidney 
Cancer Impact Alliance meetings 
included successful Capitol Hill 
visits as well.

Publications
This was also a big year for our 

publications. Thanks to the hard 
work of our dedicated authors, ed-
itors, and reviewers, The Journal of 
Urology® achieved its highest ever 
Journal Impact Factor of 7.6. Urol-
ogy Practice® continues to grow in 
size and impact, too, as evidenced 
by impressive Altmetrics scores 
measured weekly. We named Dr 
John W. Davis as the inaugural ed-

itor of JU Open Plus—our new ful-
ly Gold Open Access online-only 
peer-reviewed scholarly journal—
and opened submissions for that 
journal, which will officially launch 
in early 2023. Additionally, we 
launched a new mid-month release 
of AUANews, AUANewsExtra, which 
will allow for twice the content of 
your trusted member newsletter.

Innovation Nexus
In February, the AUA Board ap-

proved a proposal to create a novel 
urology incubator, The AUA Inno-
vation Nexus. This new initiative 
will support researchers, inventors, 
and entrepreneurs in the transfor-
mation of their early stage ideas 
and concepts into tangible prod-
ucts.

The AUA Innovation Nexus 
will include multiple elements 
such as: education, mentorship, 
networking, idea generation, ex-
pertise sharing from business ex-
ecutives, and access to investors. 
These building blocks will help 
foster innovation, technological 
expertise, and discovery with the 
ultimate goal to deliver better di-
agnostics and therapeutics for urol-
ogy patients.

The official launch of the incu-
bator will occur in 2023 with 2 
in-person events: a 1-day program 
prior to AUA23 that will include 
educational sessions, showcases, 
reverse pitch sessions, and net-
working opportunities, and a 1-day 
educational workshop that will in-
clude roundtable discussions and 

breakout sessions on topics such 
as moving an idea from concept to 
realization, crafting a value prop-
osition, developing a financial 
strategy, and engaging strategic 
partners.

Much of this work would not be 
possible without the support of our 
members and volunteers. I would 
like to express my profound grat-
itude to the more than 500 urolo-
gists who volunteered on over 35 
AUA committees this past year. 
Your commitment helps us deliv-
er on our mission and promise to 
advance urology around the world. 
This is only a glimpse into the 
AUA’s accomplishments for 2022 
and I’m excited to see what’s in 
store for 2023! STOP

Figure 3. Students, residents and fellows at the 2022 AUA Advocacy Summit.
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First Year as AUA Research Chair: Optimism  
and New Beginnings
Steven A. Kaplan, MD
Chair, AUA Research Council

“Optimism is the faith that leads to 
achievement. Nothing can be done without 
hope and confidence.” 

– Helen Keller

It’s been a privilege to serve as 
Chair of the Research Council for 
the American Urological Associ-
ation this past year. New partner-
ships, innovative ideas and several 
accomplishments have advanced 
the AUA’s Research agenda. Due 
to changes in the health care en-
vironment, the opportunities for 
urological research and discovery 
have been limited and currently 
lag behind other surgical subspe-
cialties. To move forward, we as a 
specialty needed to leverage the 
enormous talent of those in urolo-
gy practice as well as those in aca-
demia. I’d like to share some of the 
lessons learned and the progress 
we’ve made over the past year.

The AUA staff has been a great 
partner in refocusing the research 
structure and agenda, and contin-
ue to work with me to meaning-
fully influence the urological care 
of patients through discovery and 
research. Especially encouraging 
was the openness to make chang-
es and look for new pathways to 
navigate an ambitious and com-
prehensive Research Strategic Plan 
(2021–2025) developed by the Re-
search Council with input from our 
membership. Their passion and 
enthusiasm for improving current 
programs and creating new, inno-
vative programs have been out-
standing. Together, over the past 
year, we started working toward 
strategic goals including: (1) In-
creasing the capacity for diversity, 
equity, and inclusion (DEI) within 
Office of Research programs; (2) 
Increasing opportunities for in-
dependent urological researchers 
within our programs; (3) Increasing 
engagement of international urolo-
gy researchers; (4) Increasing the 
AUA’s urological research impact 
through creation of a urology re-

search incubator; and (5) Improv-
ing existing research programs.

To build a comprehensive pro-
gram requires dedicated leaders 
and committee members who pro-
vide substantive input that advanc-
es our specialty objectives. As most 
of you know, the AUA Board has 
focused on DEI efforts to provide 
opportunities to individuals under-
represented in the field of urology. 
Particularly gratifying is the work 
of the Research DEI Workgroup 
that took on this challenge this past 
year. Under the leadership of Mar-
garett Shnorhavorian, MD, MPH, 
this Workgroup made recommen-
dations for increasing the diversity 
of individuals applying for research 
grants and attending our current re-
search education programs. AUA 
staff are in the process of imple-
menting these recommendations 
to improve current programs. Con-
currently, I have asked this group 
to continue their efforts as we build 
new research programs within the 
Office of Research. In addition, 
we have worked with the Urology 
Care Foundation and several in-
dustry partners to increase research 
funding to encourage and support 
individuals underrepresented in 
urology to pursue a career in  
research.

The new LEAD (Leadership 
in Education, Achievement, and 
Diversity) Program, funded by 
the Urology Care Foundation 
and Urovant Sciences, supports 
3 urology residents per year from 
racial and ethnic backgrounds 
that are underrepresented in uro-
logical research. The first class of 
awardees has been selected and 
the program is underway. Anoth-
er exciting new program is the 
Boston Scientific Medical Stu-
dent Innovation Fellowship. This 
Fellowship will support medical 
students to engage in 1 year of re-
search training under the tutelage 
of a mentor urologist and priori-
tizes students from backgrounds 
underrepresented in urological 
research. The AUA Office of Re-
search is currently accepting ap-

plications for this opportunity at: 
AUAnet.org/Innovation2023.

Efforts to develop enduring re-
lationships with independent prac-
tice urology researchers have led 
to a new and fruitful partnership. 
Under the leadership of Deep-
ak Kapoor, MD, an Independent 
Practice Research Workgroup was 
created in early 2022 with the goal 
of increasing and improving pro-
gramming for independent prac-
tice urology researchers. We are 
excited to announce that the first 
annual Independent Practice Re-
search Symposium will be held at 
our 2023 annual meeting in Chi-
cago. All sessions for this half-day 
program will be developed and fa-
cilitated by leaders in independent 
urology research.

As the AUA continues its global 
outreach, we are currently devel-

oping an International Research 
Workgroup of urology researchers 
throughout the world. Scheduled 
to launch in the fall of 2023, this 
workgroup aims to understand the 
needs of international research-
ers in the field of urology so we 
can enhance collaborative efforts. 
These efforts have been met with 
considerable enthusiasm, and we 
will share progress over the ensu-
ing months.

Finally, the Board of Directors of 
the AUA approved the creation of a 
new interface between innovators, 
entrepreneurs, and industry, the 
AUA Innovation Nexus. As stated 
in an earlier article in AUANews, 
this urology research incubator 
will support the transformation 
of early-stage ideas and concepts 
into tangible products to improve 
patient outcomes. Our Innovation 
Nexus Workgroup, made up of ba-
sic science, translational, and clinal 
leaders in urology, as well as indus-
try pioneers, has created a full-day 
event for the first Innovation Nexus 
Program on April 27, 2023 in Chi-
cago (preceding the AUA Annual 
Meeting). We will lead the way in 
urological discovery by encourag-
ing new ideas, partnerships, and 
investments in urology.

In summary, it’s been a busy 
and gratifying year as the Chair 
of the AUA Research Council. I 
have been impressed and humbled 
by the many individuals I’ve met 
through this experience who are 
incredibly gifted both personally 
and professionally. The dedication 
of our volunteer committee mem-
bers, grant reviewers, and others is 
beyond words, and there is no way 
to adequately thank them. I have 
great optimism that together we 
can continue to enhance opportu-
nities for urology researchers and 
change the arc of urological dis-
covery. Please join our efforts and, 
as always, feel free to reach out to 
me personally at Steven.Kaplan@
mountsinai.org or tweet at @
MaleHealthDoc. With enthusiastic 
partnership and collaboration, we 
have no limits! STOP

FROM THE AUA RESEARCH COUNCIL

“ The new LEAD 
(Leadership 
in Education, 
Achievement, 
and Diversity) 
Program, 
funded by the 
Urology Care 
Foundation and 
Urovant Sciences, 
supports 3 
urology residents 
per year from 
racial and ethnic 
backgrounds 
that are 
underrepresented 
in urological 
research. The first 
class of awardees 
has been selected 
and the program is 
underway.”


