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Editorial

The fourth issue of Insight Urology (ISU) has now been published online in full. It is comprised
of 10 original articles, three review articles, one case report, and one surgical technique, and covers
several fields of urology, namely oncologic urology, pediatric urology, endourology, female urology,
andrology, and kidney transplantation. Two articles were submitted by the international authors:
“Kidney health for all: bridging the gap in kidney health education and literacy” and “Rotational
labial and inferior pudendal artery based inner thigh flaps for vaginal defects after reconstruc-
tive surgery”. All 15 articles are of superb quality. We are certain that you will enjoy reading and
applying the articles’ content to your present urological treatment.

What is an invited review article? It is an article in which we invite various authors to make a
review. The topics that are renowned and popular will be selected, and the experts in that field will
be invited by the Editor in Chief of ISU. Then the submitted manuscripts will be reviewed by peer
reviewers. We aim to publish two invited review articles per issue so there will be 4 invited review
articles per year. We acknowledge the help of the Thai Urological Association under the Royal
Patronage (TUA) for its strong support of all the expenses involved in this important process. We
hope that this new section will benefit our readers and assist the ISU to achieve the international
standard of Scopus in the future.

The COVID-19 pandemic is declining both in terms of its virulence and cases worldwide
after vaccinations and our adaptation to the disease. However, there are new challenges such as
wars, monkey pox, and economic disruptions in many countries. These poor situations cause
difficulties in living, medical care, and education. But do not forget that every new risk comes with
new opportunities. Mindfulness, concentration, and deep looking is good practice for learning
to cope with these hard tasks. The Editorial Board of ISU hopes that the silver cover of this issue
with the light at the end of the tunnel will represent our hope for peace for everyone in the world.

No reserve. No retreat. No regret.

Assoc. Prof. Phitsanu Mahawong, M.D.
Editor in Chief of Insight Urology
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Abstract

Objective: The measurement of prostate-specific antigen density (PSAD) is a
noninvasive and inexpensive practice, which may improve the accurate diagno-
sis of prostate cancer. The incidence of prostate cancer in Thailand is relatively
low compared with that in Western countries. Therefore, a blanket adoption of
the Western cutoft value (PSAD 0.15 ng/ml/cm’) is inapplicable and can lead to
unnecessary biopsies. The aim of this study was to determine an optimal PSAD
cutoft value for effective diagnosis in Thai men.

Materials and Methods: We retrospectively studied transrectal ultrasound-guided
prostate biopsies from 542 men with intermediate PSA concentrations ranging
from 4 to 10 ng/ml, carried out from January 2011 to January 2017. The area
under the receiver operating characteristic curve (AuROC) was used to evaluate
the efficacy of PSAD for the diagnosis of prostate cancer.

Results: In Thai men who had intermediate PSA concentrations, the AuROC was
higher for PSAD in comparison to that of PSA (0.692 vs 0.544). The AuROC using
the PSAD cutoff value = 0.20 ng/ml/cm® was higher than that using the PSAD
cutoft value = 0.15 ng/ml/cm’ (0.652 vs 0.626). The sensitivity, specificity, positive
predictive value, and negative predictive values were 67.33%, 62.13%, 29.95%, and
89.15%, respectively.

Conclusion: PSAD improved the diagnosis of prostate cancer in Thai men with
intermediate PSA concentrations. The optimal cutoff value was 0.20 ng/ml/cm’.

Insight Urol 2022;43(1):1-5. doi: 10.52786/isu.a.42

Pocharapong Jenjitranant

Address: Division of Urology, Department of Surgery, Ramathibodi Hospital, Mahidol University, 270 Rama
VI Road, Thung Phaya Thai, Ratchathewi, Bangkok 10400 Thailand,

E-mail: pocharapong@gmail.com Revision received: September 19, 2021

Manuscript received: April 6, 2021 Accepted after revision: January 31, 2022
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Introduction

The level of prostate-specific antigen (PSA)
is used extensively for the detection of prostate
cancer.! However, the diagnostic power of the
PSA test shows an insufficient sensitivity or
specificity, particularly at intermediate concen-
trations (4-10 ng/ml).> More recently, pros-
tate-specific antigen density (PSAD) has served
as a useful tool for the diagnosis of prostate
cancer’ in patients with a normal digital rectal
exam (DRE) and gray-zone (intermediate) PSA
concentrations.* The PSAD value is easily calcu-
lated (PSA concentration divided by the volume
of the prostate gland).* The most recent clinical
practice guidelines support the use of PSAD in
combination with other new biomarkers when
deciding to avoid a prostate biopsy.” The advantages
of using PSAD over other tests are its lower cost
and simplicity, which enable its use in low-income
countries or provincial hospitals.

The prevalence of prostate cancer, which varies
worldwide, is relatively low in Asian countries
compared with that in Western countries. For
example, the incidence of prostate cancer is 2.87
per 100,000 persons in Thailand® compared with
109.2 per 100,000 persons in the United States.”
Furthermore, the PSA cutoft value should be
higher for Thai patients compared with that for
patients residing in Western countries.®

The present study therefore aimed to deter-
mine an optimal cutoft value of PSAD for Thai
patients with intermediate PSA concentrations
and a normal DRE. From the data collected we
propose a higher cutoff value than that used in
Western countries (0.15 ng/ml/cm?).>*!

Materials and Methods

We collected data from January 2011 to
January 2017 retrospectively from Ramathibodi
Hospital, Thailand. The inclusion criterion was
a prostate biopsy. Exclusion criteria were data
from patients with an abnormal DRE with a PSA
< 4 ng/ml and >10 ng/ml. Serum PSA concen-
trations were measured using an automated elec-
trochemiluminescence immunoassay method
(Cobase 601, Roche) immediately before biopsy.
Prostate volume was measured using transrectal
ultrasound (TRUS) (BK Medical Flex Focus
400). PSAD = PSA/prostate volume (ng/ml/cm?).
Prostate tissue biopsies were carried out using
a Pro-Mag 18-gauge biopsy needle and a BK

Medical Type 8812 equipped with an end-firing
TRUS probe and samples were sent for review by
pathologists who specialize in urology.

A receiver operating characteristic (ROC)
curve was generated to evaluate the performance
characteristic of PSAD according to the areas
under the ROC curve (AuROC) as a primary out-
come. Sensitivity, specificity, positive predictive
value (PPV) and negative predictive value (NPV)
were evaluated as secondary outcomes.

We analyzed data using a t test median re-
gression and Pearson’s chi-square test to evaluate
the significance of differences in mean and
median values. The research protocol was ap-
proved by the Ethical Committee of the Faculty
of Medicine Ramathibodi Hospital, Mahidol
University (Protocol Number: 06-61-66).

Results

Out of the 1,577 patients who underwent a
prostate biopsy at Ramathibodi Hospital from
2011 until 2017, 542 with a normal DRE met the
inclusion criteria with PSA concentrations within
the gray (intermediate) zone. These patients
included 441 without detectable prostate cancer
and 101 with histopathologically confirmed
prostate cancer (mean ages 66.6 years and 67.4
years, respectively). The mean PSA concentra-
tion of those with prostate cancer was 6.91 ng/
ml vs 6.68 ng/ml in those without. However, the
volume of the prostate glands of patients with
prostate cancer, measured by ultrasound during
performance of the transrectal prostate biopsy,
were significantly smaller in comparison to those
of patients without (33.38 ml vs 45.56 ml) (Table 1).

The cutoft value of PSAD with the highest
AuROC (0.652) was 0.20 ng/ml/cm?. The AuROC
was 0.626 when we used the cutoft value of PSAD
= 0.15 ng/ml/cm’. When we used the cutoff
value of PSAD = 0.20 ng/ml/cm’, the sensitivity,
specificity, positive predictive value, and negative
predictive values were 67.33%, 62.13%, 29.95%,
and 89.15%, respectively (Table 2). The AuROC
of PSAD was higher compared with that of PSA
(0.69 and 0.54, respectively) (Figure 1).

Discussion

Benson et al.’ first reported the advantages
of PSAD in differentiating prostate cancer from
other benign prostate diseases in patients with a
normal DRE patient with serum PSA concentra-



Insight UROLOGY : Vol. 43 No. 1 January - June 2022

Table 1. Clinical characteristics of DRE-negative patients with intermediate serum PSA concentrations

Patients (PSA 4-10 ng/ml/cm?)

Age (years)
Mean + SD 66.72£7.72 66.56 = 7.88 67.40 £ 6.98 0.344
Median + (IQR) 67 (62, 72) 67 (62,72) 67 (62, 71)

PSA ng/ml
Mean * SD 67.2 +1.64 6.68 + 1.64 6.91 £ 1.61 0.202
Median + (IQR) 6.52 (5.36,8.12)  6.43 (5.34,8.00)  6.97 (5.60, 8.12)

Prostate volume ml
Mean + SD 43.29 £26.25 45.56 £ 27.46 33.38 £ 16.99 0.001

Median + (IQR) 39.1(28.4,52.0) 41.0(31.8,54.0) 28.8(23.0,39.1)
PSA = prostate-specific antigen, SD = standard deviation, IQR = interquartile range

Table 2. Cutoff values and diagnostic variables associated with PSAD

0.10 94.06 13.15 19.84 90.64 0.5361
0.15 85.15 40.14 24.53 92.20 0.6264
0.20 67.33 62.13 29.95 89.15 0.6521

PSAD = prostate-specific antigen density, PPV = positive predictive value, NPV = negative predictive value

000 025

1 -Sgég]ﬁdty

075 1.00

—+—PSAD (ROC area: 0.6922) —*—PSA level (ROC area: 0.5437)

Figure 1. The areas under the receiver operating characteristic curve for prostate-specific antigen (PSA) and PSA
density as continuous variables used to predict prostate cancer

tions ranging from 4.0 ng/ml to 10 ng/ml.* This
concept is supported by the findings of numerous
subsequent studies. As in other low-income coun-
tries, standard practice in Thailand is to employ a
PSAD cutoff value = 0.15 ng/ml/cm’, which was
adopted from the experience of Western countries
because of insufficient data available for Thai
patients.”” In this study we determined a new
cutoff value for the PSAD of DRE-negative Thai

men with intermediate concentrations of serum
PSA. This cutoft value = 0.2 ng/ml/cm’, which
is higher in comparison to the Western cutoff
value, and is consistent with reports for men from
other Asian countries."*"* For example, Lin et al.'s
reported PSAD cutoffs as high as 0.35 ng/ml/cm’
for men of Chinese ethnicity.

A disadvantage of using PSAD is that the
procedures of measuring prostate volume and
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performing a DRE need to be carried out by
skilled technicians or clinicians,'”'® and these
specialists must have sufficient experience in the
identification of an abnormal prostate.’” Other
diagnostic methods are available including
multiparametric magnetic-resonance imaging
for the measurement of prostate volume and a
range of practices to facilitate the measurement
of biomarkers including the %free PSA,* the
Prostate Health Index,* PCA3,”> and the 4K
score.” However the benefits of these practices in
routine clinical use in low-income countries have
not been realized because of limited availability
and high cost. Another Thai study reported using
extended 14-core schematic diagram mapping
prostate biopsy which also increased the detection
rate of prostate cancer and increased the accuracy
of the Gleason score from biopsy.**

Conclusion

Determining the PSAD in individuals is
inexpensive and noninvasive, making it a feasible
and efficacious option for use by provincial hos-
pitals. The new cutoff value reported here (0.20
ng/ml/cm?®) may contribute to improving the
management of Thai patients with intermediate
serum PSA concentrations and a normal DRE.

Conflicts of Interest
The authors declare no conflicts of interest.
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Abstract

Objectives: Anappropriate prostate specific antigen (PSA) cut-off value in Thailand
has not been investigated, nor has an age-specific PSA reference range. This study
aims to evaluate the correlation between metabolic syndrome, metabolic factors,
and age specific PSA level.

Materials and Methods: A cross-sectional study in men who underwent medical
checkups from September 2019 to December 2019. The 95% percentile PSA value
was applied to the normal age-specific reference range. Correlations between PSA
levels and a variety of factors were determined using linear regression.

Results: A total of 507 men met the criteria to be included in the analysis. Age-
specific PSA reference ranges for men aged 40-49, 50-59, and 60-70 years were 0-2.3,
0-3.4,and 0-4.2 ng/ml, respectively. The multivariate adjusted geometric mean PSA
model indicated that the factors related to PSA were age, higher body mass index
(BMI) and serum fasting blood sugar (FBS) > 100 mg/dl. The age group 50-59 and
60-70 have a 43% and 99% increase in mean PSA compared to the age group 40-49,
respectively (p < 0.001). A higher BMI was associated with lower PSA (p < 0.001).
And the serum FBS > 100 mg/dl showed a 15% reduction in mean PSA compared
to FBS < 100 mg/dl (p = 0.018).

Conclusion: The age-specific PSA reference in Thai men was lower than reported
in a previous study. Use of the lower PSA cut-oftf may increase the sensitivity of
prostate cancer screening. This study demonstrates that age, BMI, and FBS may
all influence the clinical interpretation of serum PSA levels. Screening for prostate
cancer using PSA should be carried out with caution in those who have those
risk factors.

Insight Urol 2022;43(1):6-12. doi: 10.52786/isu.a.43

Vittaya Jiraanankul

Address: Division of Urology, Department of Surgery, Phramongkutklao Hospital, 315 Ratchaviti road,
Ratchatewi, Bangkok 10400, Thailand

E-mail: jiraanankul v@pmk.ac.th Revision received: February 1, 2022

Manuscript received: October 26, 2021 Accepted after revision: February 11, 2022



Insight UROLOGY : Vol. 43 No. 1 January - June 2022

Introduction

Prostate cancer is one of the most frequently
diagnosed cancers in males globally. In Thailand,
prostate cancer is the fourth most common cancer
in men, with nearly 6,500 new cases in 2018 and
nearly 3,000 deaths in 2018."

Prostate cancer is usually asymptomatic at
diagnosis. Early detection of disease whilst still
organ-confined would dramatically improve
patient outcomes. Prostate cancer screening is
carried out via the use of serum prostate specific
antigen (PSA) in conjunction with digital rectal
examination, followed by biopsy of the prostate
when levels of PSA are over 4 ng/ml.> However,
the PSA level presents several limitations due
to the lack of a universal threshold level.* In
addition, prostate biopsy for cancer diagnosis
is an invasive technique with numerous conse-
quences such as bleeding and infection.* Two
recent studies have shown multiple factors such
as age, prostatitis, ejaculation, certain lifestyles,
and comorbidities influence PSA level.>¢

The age-specific PSA reference ranges were
first given by Oesterling et al in 1993.> Several
studies of age-specific PSA reference ranges have
been carried out in populations of different races
and have found that racial differences affect the
PSA levels.”® Currently, no studies have been
conducted on age-specific PSA reference ranges
in healthy Thai men.

The metabolic syndrome is a condition
consisting of a group of disorders that occur
concurrently and significantly increase risk of
heart disease, stroke, and type 2 diabetes. These
problems include hypertension, diabetes, ab-
dominal obesity, and elevated cholesterol or tri-
glyceride levels. Worldwide, metabolic syndrome
and prostate cancer are extremely widespread
disorders.” Several studies have reported a rela-
tionship between metabolic syndrome and pros-
tate cancer.'”'? A meta-analysis of the effects of
metabolic syndrome on the incidence of prostate
cancer showed that metabolic syndrome is just a
weak and non-significant risk factor for prostate
cancer. However, certain components, such as
hypertension and greater waist circumference, are
related to an increased risk of prostate cancer.”

Numerous studies have been undertaken
to evaluate the relationship between metabolic
syndrome and PSA levels. One study found that
PSA level decreased in a group of individuals

with metabolic syndrome. The study reported
that the metabolic syndrome patients would be
less likely to have significantly higher PSA results
than the non-metabolic syndrome patients. This
meant that they would be less likely to have a
prostate biopsy facilitating an early diagnosis
for prostate cancer." However, few studies have
been conducted to determine the relationship
between the metabolic components and PSA
levels. Therefore, this study aims to investigate
and evaluate the correlation between metabolic
syndrome, metabolic components, and age spe-
cific PSA level in Thailand.

Materials and Methods

The study population consisted of men who
underwent medical check-ups at the Institute
of Pathology Phramongkutklao Medical Center
from September 2019 to December 2019. The
research protocol was approved by the Ethical
Committee of the Faculty of Medicine, Phra-
mongkutklao Medical Center (Protocol Number:
R057q/62_Exp).

The inclusion criterion was all men aged 40
to 70 years old. The participants who had a history
of prostate cancer, prostate surgery, recent sexual
intercourse, or ejaculation (7 days), hematuria
and pyuria in urinalysis were excluded.

Anthropometric measurements (height,
weight, and waist circumference), a blood test
(complete blood cell count, basic chemistry),
fasting blood sugar, triglyceride and HDL levels,
stool/urine analysis, and details of a full clinical
assessment were gathered from participants. In
addition, all patients were asked to complete
a questionnaire regarding sociodemographic
characteristics, comorbidities, the last time they
engaged in sexual activity, current or previous
medication, and a history of prostate surgery.

Out of the 595 men recruited, 12 men who
had engaged in sexual activity in the previous
seven-day period were excluded from the study.
Fifty-seven with a history of medication for
benign prostatic hyperplasia were also excluded,
as were 8 with a history of prostate surgery and 3
with known cases of prostate cancer. Data from
eight individuals were removed from the study
due to the discovery of microscopic pyuria on
urinalysis. Consequently, the final population
numbered 507.
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To diagnose metabolic syndrome, we fol-
lowed the recommendations by the National
Cholesterol Education Program Adult Treatment
Panel IIT (NCEP ATP III)."* The NCEP ATP III
criteria were defined as a person having three or
more of the following features:

1. waist circumference in male > 102 cm
(= 40 inches) or female > 88 cm (= 35 inches)

2. triglyceride level > 150 mg/dl

3. HDL cholesterol, male < 40 mg/dl, female
< 50 mg/dl

4. Blood pressure (systolic > 130 mmHg or
diastolic > 85 mmHg) or persons taking antihy-
pertensive medicine.

5. Fasting blood sugar (FBS) (= 100 mg/dl)
or previously diagnosed with type 2 diabetes.

The Statistical Package for the Social Sciences
(SPSS), Version 20 was used to conduct the
statistical analysis (IBM Corp. Chicago, Illinois,
USA). For categorical variables, the findings are
presented as frequency and percentage, whilst
continuous variables are expressed as mean and
standard deviation. Correlation between PSA
levels and a variety of factors were determined
using linear regression, with a significance level
of p < 0.05 regarded as statistically significant.

Results

Baseline characteristic of the population are
shown in Table 1. The mean age and standard
deviation (SD) of the population was 53.93+6.9
years old. Overweight status taken from BMI (>
25.0) were 30% and for metabolic syndrome was
15%. Serum PSA more than 4 ng/ml was found
in 13 men (3%). As in the study by Oesterling,
the 95" percentile PSA value is applied to the
normal reference range for the age group.? Thus,
the PSA levels for men aged 40-49, 50-59, and
60-70 years were 0-2.31, 0-3.44, and 0-4.25 ng/
ml, respectively (Table 2).

Demographic and metabolic characteristic
data were analyzed to investigate any potential
correlation with PSA by linear regression (Table
3). Following analysis, it was determined that
increasing age was associated with an increase in
the geometric mean PSA. Presence of metabolic
syndrome and higher BMI were associated with
lower geometric mean PSA levels. The compo-
nents of metabolic syndrome that correlated
with lower geometric mean PSA levels were
waist circumference > 90 cm, serum triglyceride

concentration > 150 mg/dl, high blood pressure
(systolic > 130 mmHg or diastolic > 85 mmHg),
and serum FBS > 100 mg/dL

In building the multivariate adjusted geo-
metric mean PSA model, the factors that were
found to be related to PSA were age, higher BMI
and serum fasting blood sugar > 100 mg/dl. The
age group 50-59 and 60-70 had a 43% and 99%
increase in mean PSA compared to the 40-49 age
group, respectively (p < 0.001). The higher BMI
was associated with lower PSA (p < 0.001). The
serum FBS > 100 mg/dl had a 15% reduction in
mean PSA in comparison to FBS < 100 mg/dl (p
=0.018).

Discussion

There is a growing awareness regarding pros-
tate cancer screening around the world, including
in Thailand. PSA levels have been shown to vary
by ethnicity, Asian men having lower levels,
whereas European men and African Americans
have higher values. In Thailand, prostate cancer
screening is based on the American or European
guidelines, but the PSA cut-oft values of these
guidelines may be inappropriate for the Thai pop-
ulation. To date an appropriate PSA cut-off value
specific to Thai males has not been investigated,

Table 1. Baseline characteristics of the population (total
population = 507)

Characteristic Number (%) N =507

Age (years) 53.93+6.9 (mean+SD)
40-49 162 (32)

50-59 216 (43)
60-70 129 (25)

BMI 24.50%2.9 (mean+SD)
Less than 23 226 (45)
23-24.9 125 (25)
25-29.9 117 (23)

30 or greater 39(7)

PSA (ng/ml) 1.25+1.1 (mean+SD)

Less than 1 269 (53)
1-1.99 156 (30)
2-2.99 44.(9)
3-3.99 25(5)

4 or greater 1303)

Metabolic syndrome
Yes 78 (15)

No 429 (85)

SD = standard deviation, BMI = body mass index,
PSA = prostate specific antigen



AT
%

Insight UROLOGY : Vol. 43 No. 1 January - June 2022

HE 5
e

L

Table 2. Mean, median, and 95" percentile PSA among the population

Mean PSA (ng/ml) 0.642 1.285 1.973 1.255
Median PSA (ng/ml) 0.425 0.9770 1.600 0.941
95 percentile PSA (ng/ml) 2.311 3.443 4.250 3.240

PSA = prostate specific antigen

Table 3. Association of PSA with demographic and metabolic characteristics (Linear regression)

Age (years)

40-49 162 (32) 0.643 1 1

50-59 216 (43) 1.286 0.952-1.121 1.033 0.433  1.321-1.565 1.438 < 0.001

60-70 129 (25) 1974 1.521-1.848 1.676 <0.001 1.823-2.185 1.996 <0.001
BMI (kg/m?)

<23 226 (45) 1.758 1 1

23.0-24.9 125(25) 0921 0.667-0.831 0.745 <0.001 0.51-0.644 0.573 <0.001

25.0-29.9 117 (23) 0902 0.58-0.757 0.662 <0.001 0.482-0.631 0.551 <0.001

>30.0 39 (7) 0476  0.35-0.483 0.411 <0.001 0.32-0.436 0.374 <0.001
Metabolic syndrome

Absence 429 (85) 1.337 1 1

Presence 78 (15)  0.806 0.506-0.703 0.597 <0.001 0.758-1.036 0.886  0.128
WC

<90 cm 408 (80)  1.341 1 1

=90 cm 99 (20)  0.904 0.535-0.733 0.626 <0.001 0.938-1.391 1.142  0.185
Triglycerides

< 150 mg/dl 350 (69) 1.352 1 1

> 150 mg/dl 157 (31) 1.039 0.652-0.834 0.737 <0.001 0.821-1.048 0.927 0.227
HDL-C

> 40 mg/dl 417 (82) 1269 1 1

< 40 mg/dl 90(18) 1.195 0.743-1.024 0.872  0.094 0.809-1.018 0.907  0.097

Blood pressure
< 130/85 mmHg 354 (70) 1.292 1 1
> 130/85 mmHg 153 (30) 1.171 0.74-0.95 0.838 0.006  0.856-1.072 0.958 0.452

Fasting blood sugar
< 100 mg/dl 388 (77) 1.38 1 1 0.018
> 100 mg/dl 119 (23) 0.848 0.533-0.703 0.612 <0.001 0.748-0.973 0.854

PSA = prostate specific antigen, RGM = relative geometric mean, BMI = body mass index,
WC = waist circumference

nor has an age-specific PSA reference range for ~ ing the sensitivity of the test in younger men,

the Thai population. facilitating early detection of curable, organ-con-
Age-specific PSA reference ranges were first fined cancers, and decreasing the proportion of

given by Osterling et al.” The possible benefitsof =~ negative biopsies in older men.

applying age-adjusted PSA criteria include boost-
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Table 4. Comparison of age-specific prostate-specific antigen (PSA) reference ranges (95% confidence interval

[CI]) with China, Korea, Japan and Singapore.

Age (years) 95 percentile PSA values (ng/ml)

Study group  Oesterling?(US)  China®  Korea's Japan'’ Singapore'
40-49 2.3 2.5 2.15 2.0 2.0 2.3
50-59 3.4 3.5 3.20 2.4 3.0 4.0
60-70 4.2 4.5 4.10 3.9 4.0 6.3

The age-specific PSA reference range uses
a 95 percentile PSA value for each profile. The
standard values from the reference study for men
aged 40-49, 50-59, 60-69, and 70-79 years, respec-
tively, are 0-2.5 ng/ml, 0-3.5 ng/ml, 0-4.5 ng/ml,
and 0-6.5 ng/ml.*> According to this study, the
age-specific PSA reference ranges for Thai men
aged 40-49, 50-59, and 60-70 years were 0-2.3,
0-3.4, and 0-4.2 ng/ml, respectively. It was found
that the age-specific PSA reference range obtained
in this study was lower than the reference study.

Comparing age-specific serum PSA values
in Asian populations from other studies suggests
that men of Asian ethnicity have lower total PSA
and age-specific PSA values than those of Ameri-
can men and demonstrates that race, nationality,
and environment may have an influence on PSA
values.'" As a result, incorporating age-specific
PSA results for each ethnicity would increase the
sensitivity and specificity of PSA testing in the
screening of men over the age of 40 for prostate
cancer.

The results of this study showed a correlation
of the reduction in PSA with higher BMI, and
FBS > 100 mg/dl after adjusting for confounding
factors such as age and BMI. In addition, higher
BMI levels were associated with significantly lower
PSA levels. With regard to the metabolic compo-
nents, there was a clear correlation between FBS
> 100 mg/dl with decreased serum PSA.

A previous study was carried out in obese
men and PSA, dihydrotestosterone (DHT), and
testosterone levels and found that obese males
had lower PSA, DHT, and testosterone levels.** It
was hypothesized that the lower PSA levels were
the result of reduced circulating DHT and testos-
terone. Additionally, the dilution of serum as a
result of increased plasma volume in obese men
could be another cause of lower PSA levels. This
study result agrees with the study by Werny DM
et al, which concludes that PSA levels are lower
in obese men than in men with weight within

normal limits, which could be due to obesity-
related hemodilution or a decrease in circulating
androgens in obese men.* In the obese men, the
PSA density cut-off for prostate biopsy was lower
than in males with a normal BMI.*

To explain the causes of PSA reduction in the
high FBS group, studies have shown that there
are several potential causes. The diabetic patients
have low testosterone levels, which can lead to a
lower PSA than that in the non-diabetic group.>**
Another study found that in men with diabetes
with poor glycemic control, based on their HbA1C
levels, there was a correlation between higher
HbA1C levels and lower PSA levels.” This asso-
ciation was found to be independent of age, BMI,
androgen levels, medication use, and severity of
diabetes, implying that parameters associated
with glycemia may have a direct effect on PSA
levels. Another study concluded that lower PSA
levels in diabetics appear to be related to factors
such as duration of diabetes, disease severity, or
use of either oral diabetes medication or insulin
rather than an actual diagnosis of diabetes.*

There are several limitations to our study. For
example, this study excluded prostate volume and
digital rectal examination as potential predictors
of PSA levels. Secondly, the study did not assess
testosterone levels, which would have been bene-
ficial in determining the relationship between
various factors and PSA levels. Finally, the study
demonstrates a correlation between risk vari-
ables and PSA levels but does not demonstrate a
difference in the likelihood of high-grade prostate
cancer across groups due to a lack of follow-up
PSA and prostate biopsy for cancer diagnosis.

Conclusions

This study adds weight to the findings of prior
studies that serum PSA levels vary in accordance
with age, race, and ethnic origin. The age-specific
PSA reference ranges reported in this study may
be more appropriate for Thai men than the ones
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currently used based on men, for example, of
American ethnicity. The identification of a specit-
ic reference range could increase the sensitivity of
prostate cancer screening and decrease the need
for prostate biopsy in Thailand.

This study demonstrates that age, BMI, and
FBS may all influence the clinical interpretation
of serum PSA levels. Screening for prostate cancer
should be interpreted with caution in those who
have the risk factors identified in this study. The
PSA threshold levels may need to be re-evaluated
for men of Thai ethnicity, however additional
research is essential to identify the extent of the
effect of these factors on the prognosis of prostate
cancer.
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Abstract

Objective: To evaluate risk factors associated with stone formation and develop-
ment and validation of a score for screening Loei urolithiasis patients.

Materials and Methods: This cross-sectional study included 1008 individuals, 466
of which were urolithiasis patients and 542 non-urolithiasis, with no history of
stone and no evidence of stone from investigations at Loei Hospital between July
2014 and January 2019. This group was used effectively as a control group. Ques-
tionnaires were used to collect information regarding demographic parameters,
food and water intake and frequency. The information was used to identify any
associations with stone formation using logistic regression analysis. Univariable
and multivariable analysis were carried out in order to build a predictive model for
the likelihood of stone formation. The strength of the classifier from the predictive
model was evaluated using the area under the receiver operating characteristics
(ROC) curve.

Results: Multivariable analysis showed increasing BMI (adjusted odds ratio (aOR)
=1.06;95% CI: 1.01-1.1, p = 0.01); male gender (aOR =2.09; 95%CI: 1.46-2.98, p <
0.001); family history of urolithiasis (a OR = 2.81; 95% CI: 1.78-4.42, p < 0.001);
farmer (aOR = 3.59; 95% CI: 2.44-5.29, p < 0.001); working time > 8 hours/day
(aOR = 2.19; 95%CI: 1.47-3.27, p < 0.001); drinking more than 2 liters per day
of water (aOR = 1.58; 95%CI: 1.13-2.22, p = 0.01); always eat water spinach (aOR
=3.37;95% CI: 1.47-7.74, p = 0.01); always eat bamboo shoots (aOR = 9.53; 95%
CI: 4.54-19.99, p < 0.001); eat Laab/Koi (a local Thai spicy salad made of raw meat
and fish) more than or equal to 3 times per week (aOR = 1.75; 95% CI: 1.05-2.9, p
=0.03) and drink bottled water (aOR = 0.17.; 95% CI: 0.12-0.24, p < 0.001) were
statistically significant for stone formation. The predictive model for the likelihood
of stone formation has a cut-oft value greater than or equal to 0.46 for a sensitivity
of 72.41%, a specificity of 79.52%, and area under the ROC curve of 0.83.

Conclusions: Increasing BMI, being of male gender, a family history of urolithiasis,
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farmers, working time > 8 hours/day, regular consumption of water spinach,
regular consumption of bamboo shoots, eat Laab/Koi more than or equal to 3
times per week were associated significantly with stone formation. We developed
and validated a predictive model to indicate the likelihood of stone formation,
which can be utilized for the screening of Loei urolithiasis patients facilitating
early detection and early treatment.

Insight Urol 2022;43(1):13-24. doi: 10.52786/isu.a.44

Introduction

Urolithiasis is a longstanding health problem
and is of major concern in Thailand, especially in
the northeast part with a prevalence of 16.9%."
Loei is a province in the northeast that has many
urolithiasis patients. Urinary tract calculi caus-
ing pain, infection, renal failure, and death have
increased annually. There has been a concordant
increase in government healthcare expenditure.
The major problems of urolithiasis are seen in
patients with complications as a result of urolithi-
asis, many having large stones that are difficult
to treat in comparison to small stones, and also
a high recurrence of stone formation.

To date the etiology of stone formation is
still not clear. Stone formation occurs as a result
of multifactorial factors, urolithiasis patients
in different places having differences in stone
analysis.”* Analysis of the risk factors for stone
formation which could be used as a guide for the
prevention of urolithiasis and the development of
a score for screening for Loei urolithiasis patients
could reduce the number of patients with com-
plications regarding urolithiasis. The guide could
also reduce the costs of treatment of stones, for
example if the screening tool could be used to
identify small size stones before they increased
in size stone the costs would be much reduced.
Therefore this research was conducted in order
to develop a screening test.

Materials and Methods
Ethics statement

The study was approved by the Ethical Com-
mittee for Research in Human Subjects of Loei
Hospital (Study Number: EC 009/2559).

Study design and patient selection
This research was a cross-sectional study
conducted in Loei Hospital between July 2014

and January 2019. 1,008 patients were divided
into 2 groups. Group 1 included urolithiasis
patients, defined as having a stone in any urinary
tract from radiographic or urologic investigation
and group 2 included patients who were not uro-
lithiasis. The patients in Group 2 had no history
of either urolithiasis radiologic investigation, for
example, ultrasound whole abdomen, and CT
whole abdomen or urologic investigations such
as cystoscopy, and ureterorenoscopy which had
not found a stone in the urinary tract.

Data collection

Data collected included: [1] baseline char-
acteristics and demographic data: sex, age, body
mass index, comorbidities, history of family uro-
lithiasis, previous stone treatment, occupation,
education, income per month, working time and
place; [2] Consumption of types of food and water
related to urolithiasis

Evaluation variables

The questionnaire was used for data col-
lection by direct interview. The workplace was
divided into either an outdoor occupation (get-
ting sunlight exposure), or an indoor occupation
(e.g. office, hospital). The amount of drinking
water was estimated using the question: How
many glasses of water do you drink per day (1
glass of water equals 250 ml). Questions regarding
frequency of consumption of specific foods were
used to assess dietary risk factors for urolithiasis.
Frequency of consumption was divided into 4
categories: [1] Never defined as never to eat; [2]
Seldom defined as eat monthly; [3] Sometimes
defined as eat weekly; [4] Always defined as
eat daily. Patients were asked to recall all their
consumption of the specific foods within 1 year.
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Statistical analysis

Continuous variables are reported as mean
and standard deviation if there is a normal dis-
tribution. Other variables are reported as median
and interquartile ranges. The normality of dis-
tribution was tested using the Shapiro-Wilk test.
Categorical variables are reported by frequency
and percentage. Comparison of characteristics
between urolithiasis and non-urolithiasis patients
for the categorical variables were analyzed using
Fisher’s exact test and the continuous variables
using the student T-test. All analyses usedap <
0.05 as a measure of statistical significance and the
analysis was carried out using IBM SPSS Statistics
for Windows version 23.0 (IBM Corp, 2015).

Model development

Variables that could potentially be statistical-
ly and clinically significant were identified from
the review literature for inclusion in the analysis
by univariable logistic regression. Then the vari-
ables with a p < 0.15 were selected to determine
the potential factors affecting urolithiasis in the
multivariable analysis. Complete-case analysis
and backward elimination were used in this
analysis. The variable with the largest p-value was
deselected in each iteration until only variables
with p < 0.05 remained in the multivariable model.
The final multivariable model then included only
factors that affect urolithiasis. The likelihood
model was set up in exponential function (Prob-
ability = 1/e”, when y = the multivariable model
with coeflicients) for predicting the likelihood
of urolithiasis formation. The area under the
receiver operating characteristic (AUROC) was
performed by all cutoff points. We evaluated the
suitable probability cutoff from the intersecting
line between sensitivity and specificity versus
probability cutoff. The selected cutoff point in-
dicates the optimal maximum sensitivity and
specificity.

Model validation

Datasets from other sources represented
values into the multivariable model which
developed from the model development stage
using the training dataset. Each dataset was used
to generate sensitivity, specificity, and AUROC
from the model. The multiple AUROC was tested
for equality using an algorithm by DeLong and

Clarke-Pearson (1988). When compared models
differ statistically significantly, the highest
AUROC was considered the best model for
predicting the likelihood of the formation of
urolithiasis.

Results

Data from 1,008 individuals was divided
into 466 urolithiasis patients and 542 classed as
non-urolithiasis, with no history of stone and no
evidence of stone from investigation. The male
to female ratio in urolithiasis patients was 3.1:1,
and in the non-urolithiasis group was only 1.1:1.
23.6% of urolithiasis patients had a family history
of stones while only 10.5% of non-urolithiasis
patients had a family history. 52.1% had a history
of previous treatment for stones. Most urolithiasis
patients were farmers (Table 1).

Rain water was the most frequent source of
water consumed by urolithiasis patients (71.7%)
while most non-urolithiasis patients drank bot-
tled water (68.6%). Both groups favored papaya
salad with pickled fish (Table 2).

Types of high oxalate vegetables* eaten by
Loei patients are shown in table 3.

Logistic regression analysis found increasing
BMI, male gender, family history of urolithiasis,
farmers, working time > 8 hours/day, drinking
water more than 2 liters/day, outdoor work, eating
peanuts, amaranth, pea eggplant, eggplant, betel,
small eggplant, Cha-om, water spinach, paprika,
neem, bamboo shoots, dill and Laab/Koi, papaya
salad with pickled fish, spicy shredded bam-
boo-shoot 3 times/week or more, and drinking
rain water was significant for stone formation.
Underlying disease, an income of more than
30,000 baht per month, eating fish, drinking bot-
tled and filter water were statistically significantly
associated with the prevention of stone formation
as shown in table 4. These factors were selected
as variables for multivariable logistic regression.

The multivariable model showed BMI, male
gender, family history of urolithiasis, farmer,
working time > 8 hours/day, drinking more than
2 liters of water /day, always eating water spin-
ach, and bamboo shoots, and eating Laab/Koi 3
or more times/week were significant risk factors
for stone formation. But drinking bottled water
is a preventative factor for stone formation as
shown in table 4.
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Table 1. Demographic data of urolithiasis and non-urolithiasis (control) patients (N = 1,008)

.. Urolithiasis patients Non-urolithiasis patients
Characteristics (n = 466) (n = 542)
Sex

Male 353 (75.8) 292 (53.9)
Female 113 (24.2) 250 (46.1)
Age, median (IQR) 55 (47-63) 57 (44-69)
BMI, median (IQR) 23 (20.6-25.4) 22.1 (19.6-25.1)
Underlying diseases 174 (37.3) 285 (52.6)
Diabetes mellitus! 55 (11.8) 98 (18.1)
Hypertension' 98 (21) 151 (27.9)
Dyslipidemia' 19 (4.1) 53 (9.8)
Gout! 34 (7.3) 14 (2.6)
Chronic kidney disease' 9 (1.9) 28 (5.2)
History of family urolithiasis 110 (23.6) 57 (10.5)
Previous stone treatment 179 (38.4) 0(0)
Occupations
Farmer 376 (80.7) 230 (42.4)
Self-employed/labor 29 (6.2) 67 (12.3)
Others 61 (13.1) 245 (45.2)
Education
Equal to or lower than Bachelor’s degree 463 (99.4) 540 (99.6)
Higher than Bachelor’s degree 3(0.6) 2 (0.4)
Income per month
< 10,000 Baht 358 (76.8) 429 (79.2)
10,001-20,000 Baht 79 (17.0) 64 (11.8)
20,001-30,000 Baht 20 (4.3) 24 (4.4)
> 30,000 Baht 9(1.9) 25 (4.6)
Working times (missing 1 case-0.1%)
< 8 hours/day 306 (65.8) 449 (82.8)
> 8 hours/day 159 (34.2) 93 (17.2)
Workplace
Outdoors 406 (87.1) 292 (53.9)
Indoors 29 (6.2) 249 (45.9)
Other 31 (6.7) 1(0.2)
Amount of water intake (missing 1 case-0.1%)
< 1 liter/day 33 (7.1) 61 (11.3)
1-2 liters/day 179 (38.5) 285 (52.6)
> 2 liters/day 253 (54.4) 196 (36.2)

Data expressed as n (%) unless otherwise stated
IQR = interquartile range, BMI = body mass index

1% calculated from 466 from urolithiasis patients and 542 non-urolithiasis patients

Model development and validation

Excluded from the predictive model for
stone formation is a water intake of more than
2 liters/day and drinking bottled water, which
were not of clinical significance. We con-
structed a model to predict the probability of
stone formation (Table 5) which can be seen at
https://3557-171-102-53-178.ngrok.io/stone/ or
2 (Figure 1A) The cut-off of probability

for stone formation is 0.46 with a sensitivity of
72.41%, a specificity of 79.52%, and an area under
the ROC curve of 0.83 ( Figure 2). For example,
a 65-year-old male, weight 65 kg, height 1.66 m
(BMI = 23.59), with no family history of uro-
lithiasis, a farmer, working time > 8 hours/day,
never eats water spinach, sometimes consumes
bamboo shoots, and eats Laab/Koi less than 3
times/week had a probability of stone formation
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Table 2. Type of food and water-related to urolithiasis in the patient group and control group.

Type of water
Tap water! 40 (8.6) 30 (5.5)
Ground water! 19 (4.1) 27 (5.0)
Boiled water! 15 (3.2) 29 (5.4)
Rain water! 334 (71.7) 209 (38.6)
Bottled water! 104 (22.3) 372 (68.6)
Filtered water! 11 (3.4) 42 (7.7)
Other! 4(0.9) 2 (0.4)

Food that is eaten 3 or more times/week
Noodles! 68 (14.6) 97 (17.9)
"Laab/Koi! 87 (18.7) 41 (7.6)
Papaya salad with pickled fish' 252 (54.1) 219 (40.4)
Chilli fried rice with holy basil (missing 1 case-0.1%)" 73 (15.7) 83 (15.3)
Spicy shredded bamboo-shoots' 201 (43.1) 110 (20.3)
Rice noodles in fish curry sauce with vegetables' 38(8.2) 64 (11.8)
Chilli paste’ 11 (2.4) 5(0.9)
Fish! 36 (7.7) 64 (11.8)
Other! 8(1.7) 9(1.7)

1% calculated from 466 from urolithiasis patients and 542 non-urolithiasis patients
"Laab/Koi is a local Thai spicy salad made of raw meat and fish

Table 3. Type of high oxalate vegetable* and frequency to eat.

Peanut (missing 1 case-0.1%)

Never 307 (56.6) 226 (48.6)
Seldom 188 (34.7) 150 (32.3)
Sometimes 42 (7.7) 80 (17.2)
Always 5(0.9) 9(1.9)
Amaranth (missing 1 case-0.1%)
Never 362 (66.8) 265 (57)
Seldom 121 (22.3) 107 (23)
Sometimes 50 (9.2) 73 (15.7)
Always 9 (1.7) 20 (4.3)
Water fern (missing 1 case-0.1%)
Never 480 (88.6) 373 (80.2)
Seldom 47 (8.7) 71 (15.3)
Sometimes 12 (2.2) 18 (3.9)
Always 3(0.6) 3(0.6)
Vietnamese coriander (missing 1 case-0.1%)
Never 402 (74.2) 317 (68.2)
Seldom 101 (18.6) 104 (22.4)
Sometimes 37 (6.8) 36 (7.7)

Always 2 (0.4) 8(1.7)
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Table 3. Type of high oxalate vegetable and frequency to eat (continue).

Pea eggplant (missing 2 cases-0.2%)

Seldom 217 (40) 145 (31.3)

Always 15(2.8) 47 (10.1)

Never 270 (49.8) 186 (40)

Sometimes 73 (13.5) 98 (21.1)

Betel (missing 2 cases-0.2%)

Seldom 173 (31.9) 130 (28)

Always 6(1.1) 9(1.9)

Never 246 (45.5) 165 (35.5)

Sometimes 107 (19.8) 114 (24.5)

Cha-om (missing 1 case-0.1%)

Seldom 193 (35.6) 138 (29.7)

Always 14 (2.6) 36 (7.7)

Never 191 (35.2) 138 (29.7)

Sometimes 149 (27.5) 156 (33.5)

Paprika (missing 1 case-0.1%)

Seldom 62 (11.4) 70 (15.1)

Always 190 (35.1) 214 (46)

Never 224 (41.4) 198 (42.7)

Sometimes 115 (21.3) 93 (20)
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Table 3. Type of high oxalate vegetable and frequency to eat (continue).

Neem (missing 2 cases-0.2%)

Never 346 (63.8) 254 (54.7)
Seldom 140 (25.8) 136 (29.3)
Sometimes 50 (9.2) 62 (13.4)
Always 6 (1.1) 12 (2.6)
Bamboo shoots (missing 1 case-0.1%)
Never 214 (39.5) 84 (18.1)
Seldom 186 (34.3) 97 (20.9)
Sometimes 131 (24.2) 198 (42.6)
Always 11(2) 86 (18.5)
Green pepper (missing 1 case-0.1%)
Never 282 (52) 231 (49.7)
Seldom 175 (32.3) 138 (29.7)
Sometimes 74 (13.7) 77 (16.6)
Always 11 (2) 19 (4.1)
Basil (missing 1 case-0.1%)
Never 199 (36.7) 170 (36.6)
Seldom 195 (36) 144 (31)
Sometimes 131 (24.2) 129 (27.7)
Always 17 (3.1) 22 (4.7)
Bean sprouts (missing 1 case-0.1%)
Never 266 (49.1) 237 (51)
Seldom 167 (30.8) 136 (29.2)
Sometimes 100 (18.5) 84 (18.1)
Always 9(1.7) 8 (1.7)
Dill (missing 2 cases-0.2%)
Never 138 (25.5) 121 (26)
Seldom 193 (35.7) 115 (24.7)
Sometimes 164 (30.3) 160 (34.4)
Always 46 (8.5) 69 (14.8)

Table 4. Factors associated with stone formation using a univariable and multivariable logistic model

Characteristics
Age (years) 1.00 (0.99-1.01) 0.88
BMI (kg/m?) 1.05 (1.02-1.08) <0.001 1.06 (1.01-1.10) 0.01
Sex: male vs. female 2.67 (2.04-3.51) < 0.001 2.09 (1.46-2.98) < 0.001
Underlying disease: Yes vs. No 0.54 (0.42-0.69) <0.001
Family history of urolithiasis: Yes vs. No 2.63 (1.86-3.72) < 0.001 2.81 (1.78-4.42) <0.001
Education 0.54

Equal to or below Bachelor’s degree Ref

Higher than Bachelor’s degree 1.75 (0.29-10.51)
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Table 4. Factors associated with stone formation using a univariable and multivariable logistic model (continue)

Occupation <0.001 <0.001

Farmer 6.57 (4.74-9.09) 3.59 (2.44-5.29)

Income per month Baht) 0.02

20,001-30,000 2.31(0.88-6.08)

< 10,000 2.32 (1.07-5.03)

Workplace: outdoors vs. indoors 5.79 (4.21-7.97) <0.001

High oxalate vegetables and frequency eaten

Never or seldom Ref

Always 2.37 (0.79-7.13)

Never or seldom Ref

Always 2.89 (1.3-6.41)

Never or seldom Ref

Always 5.01 (2.75-9.15)

Never or seldom Ref

Always 3.41 (1.2-9.65)

Never or seldom Ref

Always 1.89 (0.67-5.35)

Never or seldom Ref

Always 2.63 (1.44-4.79)

Never or seldom Ref

Always 3.66 (1.94-6.9)
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Table 4. Factors associated with stone formation using a univariable and multivariable logistic model (continue)
Variables Univariable analysis Multivariable analysis
OR (95% CI) P-value adjusted OR (95% CI) P-value
Water spinach <0.001 0.01
Never or seldom Ref Ref
Sometimes 1.45(1.11-1.91) 1.32(0.92-1.89)
Always 3.01 (1.68-5.37) 3.37 (1.47-7.74)
Paprika <0.001
Never or seldom Ref
Sometimes 1.01 (0.67-1.53)
Always 1.58 (1.21-2.07)
Neem 0.02
Never or seldom Ref
Sometimes 1.55 (1.04-2.3)
Always 2.49 (0.93-6.7)
Bamboo shoot <0.001 <0.001
Never or seldom Ref Ref
Sometimes 3.34 (2.52-4.43) 2.56 (1.81-3.62)
Always 17.28 (9-33.15) 9.53 (4.54-19.99)
Dill <0.001
Never or seldom Ref
Sometimes 1.37 (1.04-1.80)
Always 2.10 (1.40-3.17)
Type of food eaten 3 or more times/week
Laab/Koi: Yes vs. No 2.81 (1.89-4.16) < 0.001 1.75 (1.05-2.90) 0.03
Papaya salad with pickled fish: Yes vs. No 1.74 (1.35-2.23) <0.001
Spicy shredded bamboo-shoot: Yes vs. No 2.98 (2.26-3.93) < 0.001
Fish: Yes vs. No 0.63 (0.41-0.96) 0.03
Type of drinking water
Rain water: Yes vs. No 4.03 (3.09-5.26) <0.001
Bottled water: Yes vs. No 0.13 (0.10-0.17) < 0.001 0.17 (0.12-0.24) < 0.001
Filtered water: Yes vs. No 0.42 (0.21-0.84) 0.01

OR = odds ratio, BMI = body mass index

Table 5. Probability of stone formation.

Laab/Koi 3 or more times/week]}

o . -
Probability stone formation =1/ (1+e" !
urolithiasis]+[1.597*Farmer]+[0.108*(Self-employed/Laborer)]+[0.826*(Working time > 8 hours/day)]+[0.214*sometimes eats water

3.800+[0.842*Male]+[0.042*BMI]+[0.962*Family history of

spinach]+[1.032* always eats water spinach]+[1.056* sometimes eats bamboo shoots]+[2.581* always eats bamboo shoots]+[0.693*cats
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Figure 1 A. A web-based application for the calculation of the probability stone formation was posted at
https://3557-171-102-53-178.ngrok.io/stone/. B. For example: a 65-year-old male, weight 65 kg, height 1.66 m (BMI
= 23.59), no family history of urolithiasis, farmer, working time > 8 hours/day, never eats water spinach, sometimes
consumes bamboo shoots, and eats Laab/Koi less than 3 times/week. There was a probability of stone formation of
0.8193 (81.93%) that more than 0.46 (46%) advised further investigation for urolithiasis

of 0.8193(81.93%) (Figure 1B) that more than
0.46 (46%) advised further investigation for
urolithiasis

Discussion

Urolithiasis is major health problem at Loei
Hospital which has recorded an average of 3,083
urolithiasis patients per year.?

Urolithiasis has a range of risk factors, in-
cluding intrinsic factors (age, gender, ethnicity,
tamily history of stone) and extrinsic factors
(climate, lifestyle, dietary habits, occupation,
and education).® We conducted this research at
Loei Hospital in order to discover the risk factors
for stone formation with the aim of decreasing
the incidence and severity of urolithiasis in Loei
province.

Aegukkatajit found the most frequent age
range of urolithiasis patients in the North east
of Thailand was between 41-50 years old” which

differed from the range of 51-60 found in this
study. This is probably due to Loei urolithiasis
patients first presenting with symptoms at 42-43
years of age but only beginning to seek treatment
3-4years after that resulting in Loei patients being
older than average.’

The male to female ratio of Loei urolithiasis
patients was 3.1 : 1 which is similar to the male
to female ratio of 2.3-4 : 1 found in a study in
the Ubonratchathani province.® This higher fre-
quency of urolithiasis in males can be explained
by the effect of testosterone which increases the
synthesis of oxalate in the liver. The inhibitory
effect by estrogen on urinary citrate in females
also results in lower oxalate levels than in males.’

In this study we found that increasing BMI
can increase the incidence of stone formation. A
study by Taylor, Semin, and Kim'*** offers evi-
dence to show that obesity can produce hyperin-
sulinemia which results in a significant increase
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in urinary calcium excretion.” A family history
of urinary tract calculi has been shown in several
studies to increase the risk of stone formation
by 16-37%.'*" In this study in Loei urolithiasis
patients a family history was also found to be a
statistically significant risk for stone formation.

Having an outside occupation, farming in
this study, was a significant risk factor for stone
formation. This can be explained by working at
the high temperatures typical of the Loei climate
and also having a working time of more than 8
hours per day. These factors cause sweating and
hence increasing the concentration of oxalate in
the urine, increasing the risk of stone formation.

Dietary factors are important factors in stone
formation.'® Drinking more than 2 liters of water
per day can prevent stone formation'” but inter-
estingly our study found that most urolithiasis
patients drank more than 2 liters of water per
day. This may be due to changes in the behavior
of patients after a diagnosis of urolithiasis. Drink-
ing bottled water was a statistically significant
factor for stone prevention but drinking bottled
water was just a favor in Loei within 5 years that
Bottled water was may not real factor for stone
prevention.

Stone analysis in Loei shows that oxalate is
the most common component.’ Therefore we
explored the rate of consumption of high oxalate
vegetables which were favored by the Loei popula-
tion and found water spinach and bamboo shoots
were statistically significant for stone formation
and it was found that an increase in frequency
intake resulted in an increased risk of urolithi-
asis. Laab/Koi eaten 3 or more times per week

was statistically significant for stone formation.
Laab/Koi is made from several vegetables high
in oxalate such as paprika, betel, Vietnamese co-
riander, basil, small eggplant, and Neem* which
can increase the risk of stone formation. Also the
daily lifestyle of the Loei population frequently
includes a high carbohydrate, low fat, low citric
acid diet resulting in hypocitrauria'®" and these
dietary factors may increase the incidence of
urolithiasis in the Loei population.

In this study, we conducted logistic re-
gression model in order to predict the chance of
stone formation in Loei enabling screening for
urolithiasis to facilitate early detection and early
treatment. Our model has several strengths. First,
the predictive model is easy to use, not only for
urologists, but also for nurses and even the gen-
eral population. Secondly, the predictive scoring
system can be applied from the patient’s history
rather than by investigations such as scans, facil-
itating its use in less well-equipped facilities.

However, some limitations need to be ad-
dressed. First, in the case of the non- urolithiasis
patients the ultrasound scans may have missed
tiny stones meaning these patients should have
been in the other group. Secondly, a food fre-
quency questionnaire was used for data collection
which could potentially result in recall bias.

Conclusion

Increasing BMI, male gender, family history
of urolithiasis, farmer, working time > 8 hours/
day, eating water spinach and bamboo shoots, and
eating Laab/Koi 3 or more times per week were
found to be significant factors for stone forma-
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tion. This study is the first to publish a method of
calculating a score which can be used to screen
urolithiasis patients in Thailand facilitating early
detection and early treatment of urolithiasis.
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Survival analysis, Objective: Upper urinary tract urothelial carcinoma (UTUC) is an uncommon
transitional cell car- but rapidly progressive disease associated with a high mortality rate. Despite the
cinoma, upper tract advancement in surgical and medical treatment during the last decade, long-term
urothelial carcinoma clinical data pertinent to UTUC are still limited in Thailand. The objectives of

this study were to identify the long-term survival rate and factors affecting the
survival of UTUC patients.

Materials and Methods: We reviewed medical records of UTUC patients treated at
King Chulalongkorn Memorial Hospital from 2004 to 2019. We calculated 5-year
survival rate using the Kaplan-Meier method and investigated its correlation with
various clinicopathological factors through the Cox hazard regression model.

Results: One hundred and twenty-seven UTUC patients were included in this
study. There was a slight predominance of females (55.1%), and the mean age
at diagnosis was 68.2 years. The majority of patients were TNM stage I (43.3%)
followed by stage III (26.9%). The 5-year overall and cancer-specific survival rates
were 62.2% and 75.6%, respectively. Based on univariable analysis, TNM stage,
pathological T stage, pathological N stage, and lymph node dissection status were
associated with the overall survival and cancer-specific survival. However, none
of these factors remained statistically significant in the multivariate analysis.

Conclusion: The 5-year overall survival rate of UTUC patients was 62.2%. TNM
stage, pathological T stage, pathological N stage, and lymph node dissection
status were associated with the overall survival. A further study with a higher
population number is warranted to add weight to these findings and investigate
their potential clinical use further.
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Introduction

Upper tract urothelial carcinoma (UTUC)
or transitional cell carcinoma is cancer of the
urothelial lining of the upper urinary tract which
is taken to consist of the renal calyces, renal
pelvis, and ureter. Although only found in 5-7%
of all renal cancer patients,' UTUC is associated
with a poor prognosis due to a rapid progression,
delayed diagnosis, and treatment complexity. Risk
factors for UTUC include smoking and contact
with aromatic amines.? Studies have shown that
60% of UTUC patients were diagnosed with
invasive or high-grade tumors compared to 15-25%
of those with urinary bladder cancer.’*

The fundamental basis of UTUC treatment is
radical nephroureterectomy with bladder cuft ex-
cision and lymph node dissection. The traditional
open surgical technique has been increasingly
replaced by minimally invasive techniques such
as laparoscopic or robotic-assisted approaches,
which offer rapid recovery with lower levels of
morbidity. Among patients presenting with locally
advanced or metastatic disease, adjuvant treat-
ment with radiation, systemic chemotherapy, or
even immunotherapy is usually offered.

Since the incidence of UTUC is low, and
patients received treatment in different centers,
there is a lack of long-term clinical data in Thai-
land. Hence, the authors conducted this study to
identify the survival rate of UTUC patients and
explore clinicopathologic factors associated with
long-term survival in a single center.

Materials and Methods

This is a retrospective analysis of UTUC pa-
tients older than 18 years old who were treated at
King Chulalongkorn Memorial Hospital, Bangkok,
Thailand, from January 2004 to November 2019.
Approval from the institutional review board
with a waiver of informed consent was obtained
prior to the study (IRB No. 493/62). The authors
searched for eligible patients from the electronic
medical records by using the 10" International
Classification of Diseases (ICD-10) codes of “C64
(malignant neoplasm of kidney, except renal
pelvis)”, “C65 (malignant neoplasm of renal pel-
vis)”, and “C66 (malignant neoplasm of ureter)”.
Patients with confirmed diagnoses of UTUC from
histopathology or cytopathology were included in
the study. The authors excluded patients with a
history of bladder cancer, patients with concurrent

bladder cancer or other malignancies at the time
of UTUC diagnosis, and patients with inadequate
medical records.

Demographic data were collected including
age at diagnosis, sex, body mass index, and comor-
bidities. The date of diagnosis was defined as the
date of pathological or cytological confirmation
of UTUC. The clinical presentation was defined
as symptomatic or asymptomatic, and computed
tomography or magnetic resonance imaging were
utilized for the clinical diagnosis. Data regarding
the surgical procedure, surgical approach, and
lymph node dissection were collected.

Tumor characteristics, including size and
location, were primarily classified based on his-
topathological findings. Tumor size was measured
at the maximal dimension and tumors were divid-
ed into < 2 cm and > 2 cm. Tumor location was
categorized as renal calyx, renal pelvis, proximal
ureter, middle ureter, and distal ureter. Multifocal
tumor was recorded if the tumor was present in
at least two locations. Histopathological data
including tumor grade, T-stage, N-stage, and
TNM stage grouping were reported in accordance
with the 8™ edition of the American Joint Com-
mittee on Cancer TNM staging for renal pelvis
and ureter. In cases where histopathological data
was unavailable, tumor characteristics and clini-
cal staging were estimated based on findings from
computed tomography or magnetic resonance
imaging.

Living status, the date of death, and cause of
death were obtained from the hospital medical
records. If the data was unavailable, the authors
interviewed the patient’s family by telephone or
obtained the data from the Bureau of Registra-
tion Administration. Overall and cancer specific
survivals (reported in months) were calculated
from the date of diagnosis to the date of death by
all-causes, and cancer-specific death, respectively.

Continuous variables were reported as mean
+ standard deviation, and categorical variables
were presented as frequency and percentage.
Overall and cancer-specific survival rates were
estimated using the Kaplan-Meier method. Each
clinicopathological factor was correlated to over-
all and cancer-specific survival by univariate and
multivariate analysis using the Cox regression.
Statistical analysis was performed with IBM
SPSS Statistics version 22.0 (SPSS Inc., Chicago,
IL, USA). Statistical significance was considered
at p <0.05.
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Results

Medical records of 207 UTUC patients were
reviewed. Fifty-eight patients were excluded due
to a previous or concurrent diagnosis of bladder
cancer. Six patients were diagnosed with other
concurrent malignancies and were also excluded.
Sixteen patients were excluded due to incom-
plete data collection. The remaining total of 127
patients was analyzed in this study.

Out of all patients, there was a slight predom-
inance of females (55.1%) over males (44.9%). The

mean age at UTUC diagnosis was 68.2+11.9 years,
and the mean body mass index was 23.1+4.4 kg/
m®* The most common comorbidities were hyper-
tension (64.6%), diabetes mellitus (28.3%), and
dyslipidemia (25.2%). Almostall patients (89.8%)
were symptomatic at the initial presentation, with
gross hematuria (86.0%) as the most common
presenting symptom, following by flank pain or
abdominal pain (14.9%) (Table 1).

Three patients did not undergo surgical
treatment due to an advanced stage of disease.

Table 1. Demographics and perioperative data of UTUC patients

Parameters (n = 127) Value
Preoperative data Age at diagnosis, mean+SD (years) 68.2+11.9
(n=127)
Sex, n (%)
- Male 57 (44.9)
- Female 70 (55.1)
Body mass index, mean+SD 23.1+4.4
Comorbidity, n (%)
- Diabetes mellitus 36 (28.3)
- Hypertension 82 (64.6)
- Dyslipidemia 32 (25.2)
- Ischemic heart disease 9(7.1)
- Stroke/CVA 9(7.1)
- COPD 2(1.6)
Clinical presentation, n (%)
- Asymptomatic 13 (10.2)
- Gross hematuria 98 (86.0)
- Microscopic hematuria 2(1.8)
- Flank pain/abdominal pain 17 (14.9)
- Palpable abdominal mass 3(2.6)
Laterality, n (%)
- Right 64 (50.4)
- Left 57 (44.9)
- Bilateral 6 (4.7)
Intraoperative data Aim of surgery, n (%)
(n=124) - Curative aim 117 (94.4)
- Palliative aim 7 (5.6)
Surgical procedure, n (%)
- Radical nephroureterectomy with 121 (97.6)
bladder cuff excision
- Radical nephrectomy 1(0.8)
- Distal ureterectomy 2 (1.6)
Surgical approach, n (%)
- Open approach 70 (56.5)
- L aparoscopic approach 54 (43.5)
Lymph node dissection, n (%)
- Performed 25(20.2)
- Not performed 99 (79.8)

UTUC = upper tract urothelial carcinoma, SD = standard deviation, CVD = cerebrovascular

accident, COPD = chronic obstructive pulmonary disease
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Table 2. Pathological data of UTUC patients

Table 3. Survival data of UTUC patients

Parameters (n = 127) Value Parameters (n = 127) Value

Tumor size (cm), mean+SD 43+2.9 Living status, n (%)

Tumor size, n (%) - Alive 62 (48.8)
-<2cm 20 (15'7) - Dead 65 (51.2)
->2cm 107 (84.3) Cause of death, n (%) (n = 65)

Tumor location, n (%) - UTUC-related causes 38 (58.5)

- Renal calyx 50 (40.3) - Other causes 27 (41.5)
- Renal pelvis 60 (48.4) Overall survival rate % 48.8
- Proximal ureter 33 (26.6) - 1-year overall survival rate 81.9
- Middle ureter 15 (12.1) - 5-year overall survival rate 62.2
- Distal ureter 38 (30.6) Cancer-specific survival rate % 70.1

Multifocal tumor, n (%) - 1-year cancer-specific survival rate 88.2
- Absence 78 (61.4) - 5-year cancer-specific survival rate 75.6
- Presence 49 (38.6) Overall time to death (months), 93.8

Tumor grade, n (%) mean (95% confi-dence interval) (78.510 109.0)
- L(?W grade 22(17.3) Cancer-specific time to death (months), 129.3
- High grade 105 (82.7) mean (95% confidence interval) (113.0t0 145.7)

Concurrent upper tract CIS, n (%) (n = Follow-up duration (months), 49.7(0.3-187.4)

124) mean (95% confi-dence interval)

- Absence 114 (91.9)
- Presence 10 (8.1) UTUC = upper tract urothelial carcinoma

T-stage, n (%) .. p
-Ta 24 (18.9) the majority of cases (97.6%). An open surgical
_Tis 1(0.8) approach (56.5%) was used more commonly
- Tl 31 (24.4) than laparoscopy (43.5%). Lymph node dissec-
-T2 20 (15.7) tion was performed in 25 patients (20.2%) One
-13 42 (33.1) patient received neoadjuvant chemotherapy, 17
- T4 9(7.1) patients received adjuvant chemotherapy, and

N-stage, n (%) 16 patients underwent adjuvant postoperative
- E? 1124(82'? radiation (Table 1).

) .- i E7'9; The mean tumor size was 4.3£2.9 cm, with
N3 1 (0.8) 84.3% of the tumors being larger than 2 cm. In
the majority of cases the tumor was located in the

M-stage, n (%) 1 pelvi %). foll h 1
Mo 123 (96.9) renal pelvis (48.4%), followed by the renal calyx
-Mi1 4(3.0) (40.3%) and the distal ureter (30.6%). Multifocal

: 0 . .

Distant metastasis, n (%) tumors were found in 38.6@ of the patients. High
- Liver 3 (75) grade tumors were found in 82.7%, and concur-
- Lung 1(25) rent upper tract CIS were found in 8.1%. The most

TNM stage grouping, n (%) common T-stage was T3 (33.1%), followed by T'1
- Stage Ois 1(0.8) (24.4%), and Ta (18.9%). Lymph node status was
- Stage 55 (43.3) negative for most patients (88.2%); however; this
- Stage 11 19 (15.0) data was only available in one-fifth of the patients.
- Stage 111 33(25.9) The proportion of TNM stage grouping was 0.8%,
- Stage IV 19 (15.0) 43.3%, 15.0%, 25.9%, and 15.0% for stage Ois, I,

UTUC = upper tract urothelial carcinoma,
SD = standard deviation, CIS = carcinoma in situ

Out of 124 patients who underwent surgical
treatment, curative surgery was the aim in 117
patients (94.4%). Radical nephroureterectomy
with bladder cuff excision was performed in

IT, III, and IV, respectively (Table 2).

At the end of the study, 62 patients were
alive, and 65 patients were dead (38 had died
from UTUC-related causes, and 27 from other
causes). The median follow-up duration was
49.7 months. The mean overall survival was 93.8
months, and the mean cancer-specific survival
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Figure 1. Kaplan-Meier plot of overall survival (A) and cancer-specific survival (B)

was 129.3 months (Table 3). The Kaplan-Meier
plot showed an overall survival rate of 48.8%
and a cancer-specific survival rate of 70.1%. The
5-year overall and cancer-specific survival rates
were 62.2% and 75.6%, respectively (Figure 1).
Univariate analysis using Cox regression was
performed to ascertain any correlation between
each clinicopathological factor and the overall
and cancer-specific survivals. Overall survival
showed a significant correlation with lymph node
dissection status (p = 0.037), T-stage (p = 0.034),
N-stage (p = 0.000), and TNM stage grouping
(p = 0.034). Cancer-specific survival showed a
significant correlation with lymph node dissec-
tion status (p = 0.010), tumor grade (p = 0.016),

T-stage (p =0.001), N-stage (p = 0.000), and TNM
stage grouping (p =0.001) (Table 4). Subsequent-
ly, a prediction model with multivariate analysis
was performed involving significant clinicopath-
ological factors identified from the univariate
analysis. However, none of these factors remained
statistically significant when adjusted with the
multivariable analysis (Table 5).

Discussion

UTUC is an uncommon disease with
limited long-term data on survival. It accounts for
5-10% of all urothelial cancers with an estimated
annual incidence of 1-2 cases per 100,000 in the
United States.! The recorded incidence has been
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Table 4. Univariate analysis of overall and cancer-specific survivals

Parameters Overall survival, Cancer-specific survival,
p-value p-value

Sex (male versus female) 0.125 0.181
Surgical approach (open versus lapa-roscopic approach) 0.133 0.141
Lymph node dissection (performed versus not performed) 0.037° 0.010
Tumor size (< 2 cm versus > 2 cm) 0.212 0.090
Tumor location (renal calyx/renal pelvis versus proximal/middle/ 0.428 0.713
distal ureter)

Multifocal tumor (absence versus presence) 0.255 0.589
Tumor grade (low grade versus high grade) 0.344 0.016
Concurrent upper tract CIS (absence versus presence) 0.965 0.435
T-stage (Ta/Tis/T1 versus T2-T4) 0.034" 0.001"
N-stage (NO versus N1-N3) 0.000" 0.000"
TNM stage grouping (stage Ois/stage I versus stage II-IV) 0.034 0.001°

*, statistically significant, CIS = carcinoma in situ

Table 5. Multivariate analysis of overall and cancer-specific survivals

Parameters Overall survival, P-value Cancer-specific survival,

(hazard ratio) P-value (hazard ratio)

Tumor grade (low grade versus high grade) N/A 0.132

T-stage (Ta/Tis/T1 versus T2-T4) 0.769 0.732

N-stage (NO versus N1-N3) 0.268 0.819

Lymph node dissection (performed versus not 0.752 0.937

performed)

increasing during the last few decades mainly
due to improvements in imaging, diagnostic
endoscopy, and cytopathology. Epidemiological
data in Thailand about this condition is markedly
limited mainly due to rarity of the disease and
inadequacy of the national tumor registry. In
addition, UTUC is sometimes under-reported or
miss-interpreted due to the difficulty in diagnosis.

The data for this study were retrospectively
collected over 16 years and have shown some
interesting epidemiological findings. We found
the ratio between male and female patients to be
similar (44.9% versus 55.1%). In contrast, other
studies from Western countries have shown the
majority of patients, ranging from 64 to 68.4%,
to be male.>” One study from Thailand found
61.5% out of 65 UTUC patients undergoing
radical nephroureterectomy to be male.® Another
study from central China found 53.7% out 0f 439
UTUC patients to be male.” Hypothetically, there
could be a genetic gender predilection among

different ethnicities, with a slightly lower male
predominance in Asia. Another possible expla-
nation may be the exclusion criteria used in our
study. We excluded all patients with a concurrent
or subsequent diagnosis of bladder cancer. These
were predominantly male. In our study, the most
common tumor location was the renal pelvis,
following by the renal calyx. Multifocal tumors
were found in 38.6% of patients, this incidence
being higher than in a previous study by Favaretto
et al., which showed an incidence of 25%."
Based on the observations from 127 UTUC
patients from 2007 to 2019, we calculated a 5-year
cancer-specific survival of 75.6%. This survival
rate is comparable to findings from other previous
studies. Wheat et al. retrospectively reviewed
1,387 UTUC patients undergoing radical nephro-
ureterectomy from 13 institutions between 1987
and 2007. They found a cancer-specific survival
of 85% at 1 year, 75% at 3 years and 70% at 7
years.* Munoz and Ellison identified 9,072 UTUC
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patients in a Surveillance, Epidemiology and End
Results (SEER) program from 1973 to 1996. They
demonstrated a 5-year cancer-specific survival
of 75%." Interestingly, although the surgical
techniques and adjuvant treatment modalities
have been improved during the last two decades,
the cancer-specific survival is still unchanged.
Whether this finding results from more aggressive
tumor behavior or not is still under debate.

Several prognostic factors for cancer-specific
survival have been identified from the univariate
analysis. They included the lymph node dissection
status, tumor grade, T-stage, N- stage, and TNM
stage grouping. However, T-stage and TNM stage
grouping were significantly correlated and together
could be a covariate. Thus, we decided not to in-
clude TNM stage grouping in the further analysis.
The subsequent multivariate analysis revealed no
statistically significant factors. However, contrary
to our findings, a large retrospective cohort study
of 13,800 UTUC cases from the SEER database
reported multiple factors significantly associated
with poorer overall survival using multivariate
analysis. These factors included increasing patient
age, male gender, black non-Hispanic race, bi-
lateral UTUC, and regional or distant disease.’”
Another study by Wheat et al. found that con-
comitant CIS was predictive of cancer specific
mortality in 1,387 patients with organ confined
UTUC.* However, in their study, 26.7% of pa-
tients had concomitant CIS, compared to only
8.1% in our study. In addition, Wheat et al. also
included patients with a previous history of
bladder cancer in their analysis, which may have
a different natural history.

We found that different surgical approaches,
specifically open or laparoscopic technique, did
not affect long-term survival of the patients.
This finding is consistent with the study by
Taweemonkongsap et al., which reported similar
2-year cancer-specific survivals of 92.5% and
86.3% after open and laparoscopic techniques,
respectively.'?

Some limitations were encountered in this
study. The retrospective nature of the design in-
evitably leads to incomplete data collection and
selection bias. Owing to the rarity of the disease,
the sample size is relatively limited, which may
negatively affect the statistical power of the data.
Moreover, the decision as to whether to perform
lymph node dissection (LND) was in accordance

with the discretion of each surgeon, and the data
regarding the LND template was limited. We
also did not account for other treatment modali-
ties such as radiation, systemic chemotherapy;,
or further management for distant metastasis,
which could have an effect on patient survival. To
generalize the results to the UTUC population, a
larger scale multi-center prospective study should
be conducted to add weight to these findings.

Conclusions

The 5-year overall survival rate of UTUC
patients was 62.2%. TNM stage, pathological
T stage, pathological N stage, and lymph node
dissection status were associated with the overall
survival. Further study with a higher population
number may be conducted to confirm this as-
sociation.
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Treatment outcomes and factors affecting the success of
extracorporeal shockwave lithotripsy in urinary stone treatment:
a study of ten years of data from Mahasarakham Hospital
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Extracorporeal shock Objective: To explore the outcomes and factors affecting the success of extracor-
wave lithotripsy, poreal shockwave lithotripsy (ESWL) in upper urinary stone treatment.

factors affecting success,

Materials and Methods: A retrospective review of 4,293 patients with renal or
ureteric stones treated with ESWL using Siemens Modularis Vario lithotripter at
Mahasarakham Hospital between October 2011 and September 2020. Non-contrast
computed tomography or intravenous urography were used to determine stone
characteristics. All patients were followed up at week 12 after treatment to evaluate
treatment outcome. Success was defined by the presence of clinically insignificant
residual < 4 mm or complete clearance of the stones. Data were tested with multi-
variate logistic regression analysis to determine the predictors of ESWL success.

MK ESWL Score

Results: The overall success rate was 70.1 %. The success rate of patients aged < 40
years was 78.2% The lowest success rate was associated with lower calyceal stones
with 54.6%, for stones < 10 mm the success rate was 76.3% and the success rate of
stones with a surface area < 50 mm? was 77.0%. The complication rate was 5.2%,
and auxiliary procedures were 4%. The mean number of ESWL sessions was 2.1.
Multivariable logistic regression analysis demonstrated that age, stone size, stone
surface area and stone location were significant predictors of ESWL success.

Conclusions: Treatment of renal and ureteric stones with ESWL showed good
results. MK ESWL Scoring is a good predictive system for the success of ESWL
treatment.
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Introduction

Since its introduction in the 1980s, extracor-
poreal shock wave lithotripsy (ESWL), a conve-
nient noninvasive standard outpatient procedure,
has been used for the treatment of renal and
proximal ureteric calculi.' Since its introduction
ithas become a preferred treatment modality for
uncomplicated renal and ureteral stone of < 20
mm in diameter as it was found to be safe and
non-invasive.”” The success rate of ESWL has a
wide variation ranging from 46% to 91%.°"" The
results of ESWL are measured with regard to
stone fragmentation and clearance, which have
been found to be influenced by some predicting
factors such as stone size, stone location, skin-to-
stone distance (SSD), stone composition, severity
of obstruction, urinary tract anatomy, obesity,
and ESWL machine type.”*** ESWL had been
one of the mainstays in the management of renal
and ureteric calculi since its inception in 1984,
and it is currently one of the most recommended
treatment options for small- and medium-sized
stones. The use of ESWL increased up until 2006
but then started to decline because many urolo-
gists switched to endoscopic surgical treatments
especially ureteroscopy and laser fragmentation.'

Nevertheless, ESWL was shown to be a
cost-effective treatment for small- and medium-
sized stones. It was recommended as the preferred
treatment for various types of stones in many
countries. In the recent coronavirus disease 2019
(COVID-19) outbreak there was a new increase
in ESWL use as it avoided the need for a general
anesthetic (GA) and its potential complications
in patients with COVID-19 infection.”>* There-
fore, during the pandemic period, many hospitals
tended to avoid the use of GA in less urgent cases.

This retrospective review aimed to explore
the outcome and factors affecting the success of
Extracorporeal Shockwave Lithotripsy in upper
urinary stone treatment.

Materials and Methods

This retrospective review was conducted in
adult patients with renal or ureteric stones, treated
with ESWLbetween October 2011 and September
2020 at Mahasarakham Hospital, Thailand. The
research protocol was approved by the Ethical
Committee of Mahasarakham Hospital (Protocol
Number: MSKH_REC 64-01-049). The inclusion
criteria were radiopaque stone size of > 4 mm

on a pretreatment plain abdominal x-ray of the
kidney, ureter, and bladder (KUB). Pregnant
women and patients with uncontrolled coagulo-
pathy, ongoing urinary tract infection, uncon-
trolled hypertension, and stone with distal
obstruction were excluded from the study. The
case summary, hematological, biochemical,
radiological investigations, and follow-up data
were analyzed. All patients underwent X-ray
KUB and ultrasound, non-contrast computed
tomography (NCCT) or intravenous urography
for initial diagnosis. Patient data, and treatment
data were collected from Mahasarakham Hospital
Information System (MKHIS). The radiological
findings were evaluated by radiologists from
the Picture Archiving Communication System
(PACs) at the hospital.

Out of the 4,484 patients being treated, 191
were excluded from the study due to non-avail-
ability of patient electronic medical data, radio-
logic data or failed follow-ups. Therefore, the final
analysis, results, and conclusions were based on
4,293 patients. NCCT or intravenous urography
(IVU) were used to determine stone characteristics;
namely, size, surface area, location and laterality.
The largest dimension of the stone with soft tissue
window in coronal view was used to represent
the stone size. The stone surface area (SA) was
estimated from the length (L) and width (W) of
the stone by using the formula: SA = (L) x (W) x
nx 0.25 (1=3.14159).°

The patients in the study were subjected to
ESWL. The Siemens Modularis Vario lithotripter,
a third generation of lithotripter with electro-
magnetic shockwave source, was implemented
after collection of written informed consent. All
treatments were carried out using intravenous
analgesia in the form of Fentanyl IV (1 pg/kg/
dose) and Midazolam IV (0.05-0.1 mg/kg) when
needed. The procedure was performed under
intermittent fluoroscopic guidance. The targeted
stone was struck by a maximum of 4,000 shocks
per session for renal stones and 4,500 shocks per
session for ureteric stones; all of which were at the
rate of 60-90 shocks per minute with gradually
increasing energy level to maximal level of 3,
or 4 for renal stones; and 4 for ureteric stones.
Stone localization was achieved by fluoroscopy
or a combination of ultrasound and fluorosco-
py. Patients were followed up at the outpatient
department at week 4 and 12 after ESWL with a
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plain film KUB. ESWL was repeated if no stone
fragmentation occurred, or if the residual stone
fragments were larger or equal to 5 mm in size.
A maximum of 4 sessions of ESWL were carried
out with a time lag of 4 weeks between sessions.

After the ESWL sessions, patients were fol-
lowed-up for three months for the outcome of
stone clearance. At the endpoint, patients were
evaluated with X-ray plain KUB. Stone clearance,
stone fragmentation, stone surface area, number
of ESWL sessions, requirement of auxiliary pro-
cedure, and complications were recorded. Treat-
ment was defined as being successful in cases of
complete clearance (stone free) or the presence
of asymptomatic, non-infectious, and non-ob-
structive fragments of < 4 mm Treatment failure
was considered in cases with no fragmentation,
or residual stone fragments of > 4 mm after four
sessions of ESWL; or if the patient required other
modes of treatment.

At the end-point evaluation, patients were
categorized into success and failure groups. Data
were described using frequency, percentage,
mean and standard deviation. To test the statisti-
cal significance of the relationship between ESWL
outcome and the factors affecting it, data were
analyzed using chi-squared test, independent
samples t-test, and correlation. Thereafter, the
significant associated variables were tested with
multivariate logistic regression analysis to identi-
ty the independent predictors of treatment failure.
The level of significance for the two-tailed test was
set at 0.05. All statistical analysis was carried out
using SPSS Statistics (IBM Corp. Released 2013.
IBM SPSS Statistics for Windows, Version 25.0.
Armonk, NY: IBM Corp.).

Results

Data from a total of 4,293 patients: 2,628
males and 1,665 females; with renal or ureteric
stones (3,470 RC and 823 UC) who received
ESWL treatment from October 2011 to Septem-
ber 2020 were analyzed. Out of all patients, ESWL
was 70.1% successful with therefore a 29.9%
failure rate. The baseline demographic charac-
teristics are presented in Table 1. The multivariate
analysis showed there was no statistically signifi-
cant difference between the two groups as regards
patient gender, BMI and stone laterality. However,
differences in age, stone size, stone location and
stone surface area were statistically significant.

Table 1. Demographic characteristics (N = 4,484)

Parameters
Patients n 4,293
Gender n (%)
Male 2,628 (61.2)
Female 1,665 (38.8)
Age (years)
Mean+SD 55.4+11.7
Range 18-94
BMI (kg/m?)
Mean+SD 24.5+4.9
Range 11.8-47.6
Stone laterality n (%)
Right 2,292 (532.4)
Left 2,001 (46.6)
Stone location n (%)
Renal calculi 3,470 (80.8)
Ureteric calculi 823 (19.2)
Size (mm)
Mean+SD 11.9+6.3
Range 6-70
ESWL session (episode) 2.1+1.6

SD = standard deviationl, BMI = body mass index,
ESWL = extracorporeal shockwave lithotripsy

The success rate of ESWL for lower calyceal
stones was the lowest (54.6%) compared to stones
in the upper, middle calyx and pelvis (86.0, 75.2,
and 75.3%). Patients with lower calyceal stones
of < 10 mm in size had a success rate of 60.0% in
comparison to stones of > 10 mm in size where
the success rate was noted to be 46.7%.

The overall rate of significant complications
was 5.2%. This included 2.7% of severe pain that
required inpatient care for pain control, 0.2% of
gross hematuria with required blood transfusion,
0.3% of sepsis with a requirement of parenteral
antibiotics, 1.9% of stein Strasse with failed con-
servative treatment and 0.1% of perirenal hema-
toma. Post-interventional auxiliary procedures
were required in 4.0% of the patients.

In the multivariate logistic regression analy-
sis, four variables were found to be statistically
significant in predicting the success of ESWL,
specifically age, stone size, stone location, and
stone surface area as shown in Table 2.

Discussion

Since the introduction of ESWL in 1980,
it had become an established and preferred
treatment for uncomplicated renal and ureteral
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Table 2. Multivariate analysis of the factors affecting outcome of ESWL

Success (n = 3,009)

Failure (n = 1,284)

Variables n (%) n (%) OR 95% CI P-value
Gender
Male 1,842 (70.1) 786 (29.9) Ref
Female 1,167 (70.1) 498 (29.9) 0959  0.831-1.107  0.566
Age (years)
<40 338 (78.2) 94 (21.8) 1.475 1.113-1.954 0.007"
41-60 1,712 (71.2) 692 (28.8) 1.228 1.056-1.428 0.007"
> 60 959 (65.8) 498 (34.2) Ref
BMI (kg/m?)
< 185 280 (71.3) 113 (28.7) Ref
18.5-22.9 953 (72.0) 371 (28.0) 1.037 0.808-1.330 0.777
23-249 562 (70.4) 236 (29.6) 0.961 0.736-1.254 0.770
>25 1,214 (68.3) 564 (31.7) 0.869 0.683-1.105 0.251
Stone laterality
Right 1,591 (69.4) 701 (30.6) 1.037 0.901-1.192 0.614
Left 1,418 (70.9) 583 (29.1) Ref
Stone size (mm)
<10 1,922 (76.3) 596 (23.7) Ref
11-20 842 (60.7) 545 (39.3) 0.540 0.434-0.673 < 0.001"
> 20 245 (63.1) 143 (36.9) 0.584 0.434-0.785 < 0.001"
Stone location
Upper calyx 745 (86.0) 121 (14.0) Ref
Middle calyx 487 (75.2) 161 (24.8) 0.488  0.372-0.640 < 0.001"
Lower calyx 705 (54.6) 587 (45.4) 0.176  0.139-0.221 < 0.001"
Pelvis 500 (75.3) 164 (24.7) 0.568  0.433-0.746 < 0.001"
Upper ureter 356 (72.2) 137 (27.8) 0.285  0.212-0.382 < 0.001"
Middle ureter 58 (59.8) 39 (40.2) 0.153  0.096-0.246 < 0.001"
Lower ureter 158 (67.8) 75 (32.2) 0.225  0.158-0.321 < 0.001"
Stone surface area (mm?2)
<50 1,562 (77.0) 467 (23.0) Ref
> 50 1,447 (63.9) 817 (36.1) 0.634 0.509-0.789 < 0.001*
Mean + SD 91.2+86.9 140.6+194

“Statistically significant

SD = standard deviation, OR = odds ratio, 95% CI = 95% confidence interval of the difference, Ref = reference,
BMI = body mass index, ESWL = extracorporeal shockwave lithotripsy

stone (< 20 mm in diameter) as it was safe and
non-invasive.'” The success rate of ESWL varied
from 46% to 91% and was measured in terms of
stone fragmentation and clearance.” Previous
studies had demonstrated that predicting factors
such as stone size, stone location, stone density,
severity of obstruction, urinary tract anatomy,
obesity, SSD, type of ESWL machine and use of
diuretics could have an influence on the success
rate of ESWL."*"

Many studies discussed factors affecting
outcome of ESWL, but only a few considered
age as being a significant factor. One study of
3,023 patients with renal and ureteric calculi
treated with ESWL revealed that older patients

had a significant poorer stone-free rate.® Another
multivariate analysis of 2,954 patients with renal
stones treated with ESWL revealed that patients
aged > 40 years a had significant poorer stone-free
rate."! However, another study was conducted on
patients with ureteric stones within the same age
range but found that age did not affect outcome
of ESWL.?

In our study, age was found to be a significant
factor affecting the outcome of ESWL. Success
rate of the treatment in patients in the age group
of < 40 years was 78.2% (338/432) compared to
that of only 71.2% (1712/2404) in those aged be-
tween 41-60 years and 65.8% (959/1457) in those
aged > 60 years. Multivariate logistic regression
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Table 3. Point system for MK ESWL Score

Factors Point

Age (years)
<40
> 40
Size (mm)
<10
> 10

Surface area (mm?)
<50 0
> 50

Stone location
Upper calyx
Middle calyx
Lower calyx
Pelvic
Upper ureter
Middle ureter
Lower ureter

S = O

—

— O = N O =N

analysis revealed that age was an independent
predictor of failure of ESWL. The success rate in
the age group of > 60 years was significantly lower
when compared to the age group of < 40 years.
(OR = 1.475; 95% C.L: 1.113-1.954; p = 0.007)
and age group of 41-60 years. (OR = 1.228; 95%
C.1.: 1.056-1.428; p = 0.007). The reason for the
possible poorer stone-free rate of renal calculi in
elderly patients is unknown. However, age-related
sclerosis of the kidney may affect the acoustic
impedance and lower the efficacy of ESWL. Many
studies have shown that gender is not a significant
predictor of ESWL outcome.* This was found
to be similar, in our study, as the success rate of
ESWL in males was 70.1% which was equal to a
70.1% rate of success in females. This result was
not statistically significant.

Additionally, previous studies have shown
that stone size was a significant predictor of ESWL
treatment success. The larger the size of stone,
the higher the risk of ESWL failure became. In a
study of 2,954 patients with renal stones, the au-
thors observed a success rate of 89.7% for stones
of < 15 mm and of 78% for stones of >15 mm (p
< 0.001)." In another study of 427 patients with
renal stones, the success rate of ESWL for stones
of < 10 mm was 90% and 70% for stones of > 10
mm (p < 0.050).'>** Similarly, in our study, stone
size was one of the most important factors deter-
mining ESWL success. Success rate of treatment
in stones of < 10 mm was 76.3% (1922/2518)

p<0.001*0R 7.787
r 1

p<0.001*0R 4.956

100.0

90.0 p=0.001*0R 2156 83.2
80.0
70.0 573
@ 600
4 458
g 500
wi
# 400
30.0
20.0
10.0
0.0
21 2 3 =4

MK ESWL Score

Figure 1. Success rate of ESWL treatment in each area
of MK ESWL Score

compared to that of only 60.7% (842/1387) in
stones of 11-20 mm and 63.1% in stones of > 20
mm. Multivariate analysis revealed that stone size
was an independent predictor of failure of ESWL
in each group when compared to stone size of
<10 mm (stone size 11-20 mm; OR = 0.540; 95%
CI: 0.434-0.673; p < 0.001; stone size > 20 mm;
OR =0.584; 95% CI: 0.434-0.785; p < 0.001).

Next, stone location was a significant pre-
dictor of ESWL outcome. Various studies had
observed a lower success rate in treating lower
calyceal stones other than stones in other sites.
One study showed that the success of ESWL
treatment was only 47% in the treatment of lower
calyceal stones compared to that of 79% for
stones in other sites (chi-squared = 6.3,df =1, p
= 0.012)."” A recent study revealed a stone-free
rate of 75% for treatment of lower calyceal stone
(size ranging from 10-20 mm) with ESWL.** In
our study, we found that the stone location was
a significant predictor of ESWL outcome in the
univariate analysis. We compared the success
rate of lower calyceal stones with stones from
other sites. The success rate of ESWL for lower
calyceal stones was 54.6% compared to 86.0, 75.2,
75.3% for stones located in the upper, middle
calyx and pelvis (chi-squared value = 276.517,
df = 6, p < 0.001)

The multivariate analysis revealed that stone
location was a strong independent predictor of
ESWL failure. In each location, in comparison to
upper calyceal stones, the result from the logistic
regression analysis showed significant differences
in comparison to other locations: middle calyceal
stone: OR =0.586; 95% CI: 0.448-0.767; p < 0.001;
lower calyceal stone: OR = 0.196; 95% CI: 0.156-
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0.246; p < 0.001; pelvic stone: OR =0.738; 95% CI:
0.557-0.977; p = 0.034; upper ureteric stone: OR
= 0.340; 95% CI: 0.256-0.452; p < 0.001; middle
ureteric stone: OR = 0.205; 95% CI: 0.130-0.324;
p < 0.001; and lower ureteric stone: OR = 0.284;
95% CI: 0.202-0.401; p < 0.001. There was a suc-
cess rate of 60% in patients with lower calyceal
stones of < 10 mm in size in comparison to stones
of > 10 mm in size, the success rate of which
was 46.7% (OR 1.712; 95% CI: 1.369-2.143; p <
0.001). The stone free rate of patients with lower
calyceal stones of < 10 mm in size was 38.9% in
comparison to stones of > 10 mm in size of which
the stone free rate was 8.2% (OR 7.122; 95% CI:
5.049-10.047; p < 0.001). The clearance of the
fragments was lower due to the unfavorable spa-
tial anatomy of the lower pole collecting system.
Another study of 66 patients revealed that none
of the anatomic factors had a statistically signif-
icant effect in predicting the success of ESWL
in patients with lower pole stones.”® As ESWL
is a non-invasive modality, it could be offered
for lower calyceal stones with low burden and
favorable anatomy.

One study of 109 patients with renal stone
disease who underwent ESWL had shown that
stone surface area was a significant predictor of
ESWL treatment success. A univariate logistic
regression analysis revealed the high prognostic
power of stone surface area for ESWL treatment
failure (OR =1.03,95% CI: 1.01-1.06, p = 0.02).”
Similarly, in our study, we found from the mul-
tivariate logistic regression analysis that stone
surface area was one of the significant predictors
of ESWL treatment success (OR =0.991, 95% CI:
0.989-0.993, p < 0.001). The larger the surface
area of the stone, the higher the risk of ESWL
failure became. A group-variate logistic regres-
sion analysis also revealed that the stone surface
area was a strong significant predictor of ESWL
outcome. The success rate of ESWL for stones of
<50 mm* in surface area was 77.0% compared to
63.9% for stones of > 50 mm? in surface area (OR
= 0.634, 95% CI: 0.509-0.789, p < 0.001).

A series of minor complications can occur
after ESWL.>* In this study, the overall compli-
cation rate was 5.2%. However, all complications
were managed successfully with conservative
treatment. Among 4.0% of the patients, post-in-
terventional auxiliary procedures were necessary.

Finally, we developed a predictive system for
the success of ESWL treatment, specifically “MK
ESWL Scoring”. We defined the cut-off points
from four predictive factors and summarized
them into an overall MK ESWL score (Table 3).
The score was group and analyzed using logistic
regression. We found that the MK ESWL score
shows a strong correlation to the probability of
ESWL treatment success (Figure 1).

This study had several limitations. It was
conducted as a retrospective review which intro-
duces variation into the various data sets. Also
plain radiography was used instead of NCCT for
the follow-up protocol to confirm treatment suc-
cess. Stone composition, stone density and stone
to skin distance which had significant influence
on outcome of ESWL were not evaluated and
also analysis of the retrieved fragments was not
completed. However, the study provides strong
evidence that patient age, stone size, stone loca-
tion and stone surface area affected the ESWL
outcome. In additional, the MK ESWL score
could be extremely useful informing patient
selection for the improvement of ESWL outcomes
to save time and treatment costs.

Conclusion

This single institution study showed good
results of treatment of renal and ureteric stones
with ESWL. Greater success of ESWL was ob-
served in cases of patients aged < 40 years, with
a stone size of < 10 mm, a stone surface area of
< 50 mm* and a location in the upper calyx. MK
ESWL Scoring is a good predictive system for the
success of ESWL treatment.
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Abstract

Objective: To evaluate the clinical complications and functional outcomes as-
sociated with the modified Y-pouch neobladder technique, in particularly those
related to the prevention of anastomosis stricture.

Materials and Methods: Functional outcomes and associated complications were
evaluated in 25 patients (23 men, 2 women) who underwent radical cystectomy
with Y-pouch neobladder by isolating 50 cm of the ileum between October 2010 and
December 2020. Clinical complications included anastomosis stricture formation,
hydronephrosis, pyelonephritis, vesical stone formation, and renal deterioration.

Results: No cases exhibited uretero-neobladder anastomosis stricture, urethro-
neobladder anastomosis stricture, or vesical stones. In addition, no complications
were observed in relation to metabolic acidosis. One year after surgery, daytime
and nighttime continence rates among patients were 88% and 72%, respectively,
with almost every case exhibiting near-normal voiding frequency. The average
maximal neobladder capacity was 425.60+20.83 ml with a mean follow-up period
of 2.8 years. There was a no statistically significant increase in creatinine with
values of 1.45 mg/dl, 1.14 mg/dl, 1.21 mg/dl, and 1.35 ml/dl being recorded at
preoperative baseline, 3, 6 and 12 months, respectively.

Conclusions: The Y-pouch neobladder created by isolating 50 cm of the ileum
showed a low incidence of uretero-neobladder anastomosis and urethra-anasto-
mosis stricture rate. In addition it was a straightforward procedure with a quickly
reconstructed reservoir, had good functional outcomes which were comparable to
most popular orthotopic neobladders, had no significant increase in postoperative
creatinine levels and improved quality of life for patients.
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Introduction

In the Urology Department, radical cystecto-
my is performed on patients with muscle-invasive
carcinoma of the bladder and in the case of some
patients with recurrent T1 disease or CIS that has
been unresponsive to intravesical chemotherapy.'
Orthotopic neobladder in patients with radical
cystectomy is recognized as the gold standard
type of diversion' for improving the quality of
life.>? Several techniques for orthotopic neo-
bladder surgery exist, including the Hautmann
pouch3, Studer pouch?, and T-Pouch.” One
complication that can be encountered is uretero-
neobladder anastomosis, which is caused by
aggressive mobilization of the native ureter®’, and
urethro-neobladder anastomosis, which is caused
by tension on the neobladder by the native ure-
thra.®” A Y-pouch neobladder was first described
by Dario Fontana with the bilateral chimney
and vertical neobladder technique, which would
permit minimal mobilization of the ureter with
a consequential decrease in the occurrence of
stricture uretero-neobladder anastomosis and
free tension urethro-neobladder anastomosis
with a consequent decrease in the rate of stricture
of the urethra.®'?

Dario Fontana used Nesbit’s technique
(refluxing anastomosis) for uretero-neobladder
anastomosis and a detubularized bowel segment
with a non-absorbable mechanical stapler, which
showed some incidence of stricture rate and de-
velopment of a neobladder stone. In our research,
we modified a Y-pouch neobladder by increasing
the length of the chimney on both sides by 10 cm
each, thus reducing ureter mobilization as well as
reducing tension anastomosis between the native
urethra and ileal reservoir. Using suture materials
for the reconstruction of the ileal neobladder
enabled assessment of the outcomes and compli-
cations in terms of any discernable differences.

Materials and Methods

A total of 25 patients (23 men, 2 women)
who had undergone radical cystectomy with
a Y-pouch neobladder at Khon Kaen Hospital
from October 2010 to December 2020 were in-
cluded in the study. All surgery was carried out
by a single surgeon. The protocol of the study
was approved by the Institute Review Board in
Human Research of Khon Kaen Hospital (Study
Number KEXP64042).

Inclusion criteria

1. Invasive bladder carcinoma or recurrent
T1 disease or CIS

2. The intra-operative frozen-section anal-
ysis was performed at the urethral margin and
bilateral ureter margin with negative tumor
incidence

3. No bladder neck involvement in women

4. A serum creatinine < 2 mg/dl or an esti-
mated creatinine clearance of > 50 ml/min

5. The patients were informed in detail
about the procedure they would undergo. The
description included the associated risks, and all
patients provided written informed consent.

Exclusion criteria

1. The patient had an underlying medical
condition or could not undergo an operation
under general anesthesia.

2. The patient had problems with the small
intestine and was unable to manage the intestines
for the neobladder.

Our research studies were divided into a
primary outcome and secondary outcomes, as
indicated by the information below.

Primary outcome
1. Uretero-neobladder anastomosis stricture

Secondary outcomes

1. Urethro-neobladder anastomosis stricture
Vesical stone
Daytime and nighttime continence
Bladder capacity
Renal function outcome

AN

Criteria for Uretero-neobladder anastomosis
stricture

1. Clinical flank pain

2. Persistent and or progressive hydrone-
phrosisidentified from ultrasound, IVP or CT scan

3. Approved for surgery by diuretic renal scan

Criteria for Urethro-neobladder anastomosis
stricture

1. Poor stream of urine

2. A 22 Fr cystoscope could not be passed
through the anastomosis. Classification of the
degree of stricture is either grade I (> 17 Fr but <
22Fr),gradell (<17 Fr) and gradeIIl (pinhole)."
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Criteria for laparoscopic radical cystectomy

1. Clinical T1, T2, no bulky mass, without
lymphadenopathy

2. No obesity

3. No previous surgery

Radical cystectomy was performed in male
patients. Intra operative cystoscopy with 22 Fr
cystoscope was performed before surgery for
evaluation of urethra diameter for the pre op
baseline measurement. Anterior pelvic exen-
teration was performed in women using the
technique proposed by Campbell-Walsh Urology
(10™ ed). Laparoscopic radical cystectomy was
carried out with an open small incision 5 cm
at the lower umbilicus midline for extracorpo-
real ileal neobladder with uretero-neobladder
anastomosis reconstruction. The skin was then
closed with intracorporeal suturing and knot-
tying urethro-vesical anastomosis was performed
(Figure 1). In the case of females, we utilized
an omental flap to sew to the vaginal stump by
placing it behind the neobladder to support the
back of the pouch and to prevent acute angula-
tion of the posterior pouch-urethral junction and
pouch-urethral fistula.*

The Y-pouch neobladder was constructed by
isolating 50 cm of the ileum, 15 to 20 cm proximal
to the ileocecal valve. The isolated intestinal seg-
ment was arranged in a Y shape with two central
segments of 15 cm and two chimney limbs of
10 cm. The two central segments were brought
together and detubularized, and the continuous
unlock single-layer technique was used with
Vicryl® 2-0 for neobladder reconstruction. The
uretero-neobladder anastomosis was then per-
formed at the dorsolateral aspect of the two limbs
with simple Monocryl® 4-0 sutures using the
Bricker technique (refluxing technique)®’® (Figure
2). Ureteral stents were positioned and brought
out through the dorsal aspect neobladder and
then through the anterior abdominal wall. The
two limbs were then fixed to the psoas muscles
and then recovered with posterior peritoneum
for the prevention of internal bowel hernia. The
next step for urethro-neobladder anastomosis was
performed with four to five sutures in Vicryl®,
Taper Point, UR-6, which remained sutured to
the urethra immediately after bladder removal
to prevent native urethral mucosa retraction.

The everted mucosa was fixed with CCG 4-0 at
the urethral opening of ileal neobladder, which
assists in the prevention of urethro-neobladder
anastomosis stricture and the retaining 20 Fr
Foley catheter (Figure 3). Suprapubic cystosto-
my catheters were placed in the first 2 cases. The
Jackson-Pratt drain was fitted. The abdominal
wall was closed; layer closure being used as the
sequential closure of each fascial layer to prevent
postoperative incisional hernias. Any fascial
defects will reduce efficiency in completely evacu-
ating the neobladder so need to be minimized.'*"

The ureteral stents were removed 14 days
after surgery by removing them on successive
days to prevent urosepsis. The bladder catheter
was retained for 21 days. All patients were enrolled
onto a perineal rehabilitation program to improve
the early continence rate. A periodic evaluation
of post-void residual volume was carried out.
Renal ultrasonography was performed pre-op-
eratively and postoperatively at 1 3, 6, 12 months
for the evaluation of persistent or progressive
hydronephrosis, with follow up every year, with
CT scan or IVP if there was persistent hydrone-
phrosis. Cystoscopy was carried out every year
for the evaluation of the recurrence of tumor,
vesical stone, and urethral stricture, and VCUG
for the evaluation of neobladder capacity and
vesicoureteral reflux. A voiding chart was filled
out at 12 months and then every subsequent year
(Figure 4).

The following parameters were investigated
in the study: Intraoperative and postoperative
complications (classified as early and delayed),
uretero-neobladder anastomosis, stricture, ure-
thro-neobladder anastomosis stricture, neoblad-
der stone, daytime and nighttime continence, and
urinary frequency. Continence was evaluated
using a detailed patient questionnaire. The degree
of continence was classified as good (completely
dry), satisfactory (using no more than one pad
per day or night), and poor (using more than one
pad per day or night).” Renal function was evalu-
ated using serum creatinine values pre-operative
and post-operative at 3, 6, 12 months. Change
in creatinine from preoperative baseline value
was compared as a continuous variable using
the paired- simple T-test. A p < 0.05 was used
to denote statistical significance.
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Figure 1. A laparoscopic radical cystectomy with a 5 cm small open incision on the lower umbilicus midline for an
extracorporeal ileal neobladder with uretero-neobladder anastomosis reconstruction and intracorporeal suturing and

knot-tying urethro-vesical anastomosis
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Figure 2. A: Shows the Y shape with isolated ileal segment 50 cm, two central segments of 15 cm and two chimney
limbs of 10 cm. B and C, show the uretero-neobladder anastomosis as performed with the Bricker technique (refluxing

technique) and the urethral part of the neobladder with

Results

All 25 patients (23 men, 2 women) were
considered eligible for the study, and the mean
follow-up postoperative was 2.8 years (range 1.5-
7 years). Two patients underwent laparoscopic
radical cystectomy with intracorporeal suturing
and knot-tying urethra-vesical anastomosis. Their

everted mucosa for prevention of anastomosis stricture

mean age was 61.9 years (range 43-72) (Figure 5).
The primary outcome in the study showed zero
(0%) cases of uretero-neobladder anastomosis
stricture, and the secondary outcome showed
zero (0%) cases of urethro-neobladder anasto-
mosis stricture. There were zero (0%) cases of
neobladder stone, however bowel ileus occurred
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Figure 3. Shows an urethro-neobladder
anastomosis which was performed with 2, 5, 6,
7,10 0 clock simple sutures. Also showing a post
operative cystoscopy with 22 Fr sheath with no
urethro-neobladder stricture

Patient === Pre-operative === Serum Cr
l U/S kidney

Post-operative == On ureteric splint == U/S kidney
== Off ureteric splint == U/S kidney

F/U 3 mo, 6 mo Serum Cr
12mo, 18 mo == U/S kidney == Urethral stricture
VCUG
Cystoscopy Urethral dilation, internal urethrotomy
High RU Frank pain
VUR = Persistent hydronephrosis
l Cr rising
CIC I No VUR
Retained catheter

IVP, CT scan == Malignant causes

Benign causes I
Renal scan

l Ureteral obstruction
Failed

Redo ureteral
reimplantation PCN

in 3 cases involving conservative management. 2
cases had vesico-cutaneous fistula via the supra-
pubic cystostomy tract after mucous obstruction
in the first 2 cases in our study. These were man-
aged conservatively with an increased amount
of manual bladder irrigation, 1 case pT2 with
neoadjuvant chemotherapy had a small bowel
obstruction at the 1 year follow up. In our study;,
lcase pT3b cancer died 2 months after surgery
therefore was excluded from the study. At the 2
year follow up it was also found that two patients
had died due to the progression of the pT3b
cancer. In our research, we assessed cystoscopy
evaluation concerning recurrent tumors, vesical
stones, and urethro-neobladder anastomosis

Metastasectomy
Adjuvant chemotherapy

Flexible cystoscopy with laser ablation

Figure 4. Showing the algorithm for investigation
and management in patient follow up

strictures, which revealed no stones, and no
urethro-neobladder anastomosis stricture. One
patient with stage pT1 was found to have a re-
current tumor in the penile urethra. VCUG was
assessed for bladder capacity and vesico-ureteral
reflux, which found 1 female case with underlying
DM and HT with high residual urine and bilateral
hydronephrosis identified in the ultrasound
follow up, but there was no hydronephrosis
after retention of the Foley catheter, and bladder
capacity at 425.60 (SD+20.83) ml in a range
between 390.00-460.00 ml. One case who was
treated with neoadjuvant chemotherapy had had
a small bowel obstruction which was identified
at the 1 year follow up (Figure 6).
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Table 1. Patient characteristics

Hypertension 4
Diabetes mellitus 1
Gout 1

Table 2. Demographic data and post-operative complica-
tions and outcomes

Number of patients 25
Sex
Male 23
Female 2
Age (years) 61.88+7.091
X+SD 43-72
Postoperative follow-up
X+SD 2.84+1.25
Range 1.50-7.00
Primary outcome complication n (%)
Uretero-neobladder anastomosis 0 (0)
Secondary outcome complications n (%)
Urethro-neobladder anastomosis 0 (0)
stricture
Neobladder stone 0 (0)
Bowel ileus 3(12)
Wound infection 1(4)
Vesico-cutaneous fistular 2 (8)
Small bowel obstruction 1(4)
Bladder capacity (ml)
X+SD 425.60+20.83
Range 390.00-460.00

Table 3. Mean preoperative creatinine, 3 months, 6
months, and 12 months

Pre op 1.45 0.75

3 months 1.15 0.59 0.010*
6 months 1.21 0.36 0.042*
12 months 1.35 0.47 0.250

‘Denotes statistical significance

Mean preoperative creatinine was 1.45 mg/
dl (SD 0.75). Creatinine measurements showed
a statistically significant decrease from preop-
erative baseline at 3 months and 6 months and
but was not statistically significant at 12 months.

Table 4. Showing daytime urination and nighttime
urination 12 months after surgery

2 0

Daytime 23
Nighttime 18 7
Discussion

Quality-of-life issues are becoming increas-
ingly important when selecting the type of uri-
nary diversion in patients and are likely to play
a larger role in the future management of those
undergoing lower urinary tract reconstruction
after cystectomy. One of the perceived advan-
tages of the various forms of continent urinary
diversion (particularly orthotopic diversion) is
the presumptive improvement in quality of life
compared with a conduit form of diversion.!*!
Orthotopic neobladder reconstructions are tech-
nically more challenging and time-consuming for
the surgical team but it has been shown that early
morbidity and mortality associated with cystec-
tomy and orthotopic diversion are not increased
compared with an ileal conduit.

Complications in radical cystectomy and
diversion are common, and many are severe and
potentially life threatening.*' Most complications
include bleeding, infection, and cardiovascular
and pulmonary events, as well as uretero-neo-
bladder anastomosis stricture, urethro-neoblad-
der anastomosis stricture, neobladder stone, and
bowel dysfunction (diarrhea and vitamin B1
malabsorption).

Uretero-neobladder anastomosis stricture
is among the major causes of renal damage and

stage of cancer

Frequency

state 1 state 2 state 3a state3b

stage of cancer

Figure 5. Showing post-operative pathological states
of cancer
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Figure 6. A: VCUG showing evaluation of VUR and bladder capacity at 12 months. B: CT scan showing kidney
function 6 months after surgery. C and D, IVP showing kidney function and y pouch neobladder shape

morbidity. It is usually difficult to treat, whether
endoscopically or surgically.” The most frequent
causes are the use of a non-refluxing technique,
tension on the anastomosis, kinking of the ure-
ter, and excessive mobilization with consequent
devascularization, as well as periureteral fibro-
sis due to urinary perianastomotic leakage.13
Strictures can also occur in ureters that have
been brought under the sigmoid with extensive
mobilization.'® Pantuck et al."’ reported a statis-
tically significant increase in the rate of strictures
for ureteral-neobladder anastomosis when a
non-refluxing technique was performed (13% for
non-refluxing anastomoses versus 1.7% for re-
fluxing anastomoses). This study also confirmed
that the presence of ureteral reflux with a large
volume, low-pressure neobladder does not cause
an increase in pyelonephritis, urolithiasis, or renal
failure. Similar to the non-refluxing method, it is
technically easier to perform and poses less risk
of stricture.” Urethro-neobladder anastomosis
stricture has a reported incidence 0f 2.7% to 8.8%.
The frequent causes are tension on the anasto-
mosis between the ileal neobladder with native

urethra and short mesentery ileal neobladder.
Failure due to apposition in the bladder neck
mucosa to the urethral mucosa' is a problem
that may be solved with a Y-pouch neobladder.
The ileal vertical (Y-pouch) neobladder de-
scribed by Fontana et al. (2004)%” was performed
by isolating 40 cm of the ileum. The isolated in-
testinal segment was arranged in a Y shape with
two central segments of 14 cm and two limbs of 6
cm. Itis easy to perform and requires significantly
shorter operative times (mean 90 minutes) using
a non-absorbable mechanical stapler. Therefore,
ureteral neobladder anastomosis can be easily
performed on the posterior wall of each ileal
limb without the need to mobilize the ureter.
The vertical neobladder reduces the tension be-
tween the ileal neobladder and the native urethra
compared with other orthotopic neobladders
that provide two limbs. The Y-neobladder does
not have any statistically significant urodynamic
differences compared with the other mainly used
neobladder.>®”!>!¢ In this study one (2%) case of
stricture of the right ureteral-neobladder anas-
tomosis occurred, three patients (6%) developed
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neobladder stones, and two (4%) cases developed
stricture of the urethro-neobladder anastomosis.
Based on these findings it can be stated that late
complications persist, including anastomosis
stricture and vesical stones.

In our research, we constructed a modified
Y-pouch neobladder performed by isolating 50
cm of the ileum and increasing the length of the
chimney on two sides to 10 cm each using the
reconstruction of the ileal neobladder with ab-
sorbable suture materials using the Bricker tech-
nique (refluxing technique). The results showed
low occurrence uretero-neobladder anastomosis,
urethro-neobladder anastomosis stricture, or
vesical stone formation. Increasing the length
of the chimney reduced ureter mobilization as
well as tension on both anastomoses between the
ileal neobladder with the native ureter, and the
native urethra to improve the apposition of the
bladder neck mucosa to the urethral mucosa.
Placing temporary ureteral stents for 14 days
helped decrease early urinary leak and stricture at
anastomotic sites.”” " This reduced the incidence
of anastomosis stricture as a result.

Vesical stones have been found to form in
4 to 6% of cases®*, with the most likely cause
to be chronic acidosis and strictures of the
pouch and accumulation of mucus.14 The use
of non-absorbable metal staple materials for the
construction of the neobladder”'”'® in our study
resulted in zero cases probably because of the lack
of vesico-urethral anastomosis stricture and the
use of absorbable suture materials.

One year after the procedure, the average
bladder capacity was 425.60 ml, with good capac-
ity of the Y-ileal neobladder, and effective voiding
at suitable intervals, enabling the achievement of
good daytime and nighttime continence for the
vast majority of our patients. These functional
outcomes are similar to those of other ileal neo-
bladder types.***” Only one female case had a
high residual urine issue requiring intermittent
catheterization, which improved after 1 year of
bladder training. One case had penile urethral
recurrence; a procedure using a transurethral
endoscopic laser was effective in rectifying this
issue.

Renal function, and urinary diversion
following cystectomy must be effective for the
maintenance of the upper urinary tract. Storage
of urine in the bowel has not been shown to be
inherently damaging to the kidneys; renal deteri-

oration is often due to identifiable and reversible
causes, such as ureterointestinal stricture, high
pressure storage and chronic infection with as-
sociated renal scarring.>>*

Lantz et al. reported a statistically significant
rise in serum creatinine from preoperative base-
line following cystectomy and Studer neobladder
reconstruction with ureteric stricture rate was
17.9%.% In our study we found no statistically
significant rise in serum creatinine during the 12
months follow up checks with no occurrence of
anastomosis stricture. However, there is a tenden-
cy for it to increase as observed during a longer
follow up period, an increase in the rise of serum
creatinine being influenced by patient age, sex
and lean body mass. There is also evidence that
intestinal segments used for urinary diversion
might absorb creatinine from the urine.

Advantages of a Y-pouch neobladder
1. A vertical neobladder can be modified to
increase the length of the ileal bowel segment to
40-60 cm without causing short bowel syndrome.
- Chimney length can be modified de-
pending on native ureter length and free tension
between anastomoses.

- Tension can be freed between the ileal
reservoir and native ureter, resulting in the appo-
sition of the bladder neck mucosa to the urethral
mucosa, and thus reducing the incidence of ure-
thro-neobladder anastomosis stricture.

- Crossing can be eliminated of the left
ureter as in the Studer ileal neobladder

- The minimal dissected native ureter
will preserve the blood supply to the ureter and
prevent the occurrence of uretero-neobladder
anastomosis

2. The use of Bricker (refluxing) uretero-vesi-
cal anastomosis, separate left-right site chimney
and temporary ureteric stent decreased evidence
of uretero-neobladder anastomotic stricture and
facilitating endoscopic management of anasto-
mosis stricture but must be closely followed up
with CIC or retain the Foley catheter if there
is a high residual urine to prevent upper tract
deterioration

3. Laparoscopic radical cystectomy is eas-
ier and faster with intracorporeal suturing and
knot-tying urethra-vesical anastomosis

4. Sutures made of absorbable materials can
be used for the construction of the neobladder,
thus decreasing the risk of vesical stone formation
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5. Free tension between ileal neobladder
mesentery with native urethra and everted mu-
cosal urethral part of neobladder may prevent
occurrence of urethro-neobladder anastomosis
stricture

Conclusion

The orthotopic neobladder in patients
undergoing radical cystectomy for bladder car-
cinoma is a presumed improvement in terms of
quality-of-life compared with a conduit form of
diversion. The procedure to implement a y-pouch
ileal neobladder is straightforward, the recon-
struction of the reservoir takes a relatively short
time and the functional outcomes are similar to
those of other ileal neobladder types. Although
additional follow-up is necessary, our preliminary
results have been very encouraging.
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Abstract

Objective: Percutaneous nephrolithotomy (PCNL) is one of the most effective
ways of dealing with large renal calculi but also comes with a risk of intraoperative
blood loss. Previous evidence is contradictory as regards the difference in blood
loss between different renal calyx access. We conducted this study to compare
intraoperative blood loss between different renal access calyx.

Materials and Methods: We conducted a retrospective study analyzing 132 cases
of single access PCNL, dividing them into an upper pole group (n = 93) and a
non-upper pole group (n = 39). Intraoperative blood loss was calculated from
pre-and post-operative hematocrit level, gender, body surface area, and amount
of blood transfusion. Blood loss was compared between the two groups using
univariable and multivariable analysis.

Results: Overall blood loss was 500 ml (IQR 200-814 ml) with a median blood loss
of 461 ml (IQR 158-738 ml) in the upper pole group and 650 ml (IQR 332-1233
ml) in non-upper pole group. Median hematocrit change was 2.9% and 3.9% in
the upper and non-upper pole groups, respectively. The blood transfusion rate
was 4.5% in the upper pole group and 8.3% in the non-upper pole group. The
multivariable analysis did not demonstrate any statistically significant difference
in average blood loss, hematocrit change or blood transfusion rate.

Conclusions: Our study did not find any significant difference in intraoperative
blood loss between different renal access routes in PCNL.
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Introduction

Percutaneous nephrolithotomy (PCNL) is
one of the most common urologic procedures and
is the cornerstone for the treatment of large renal
calculi. PCNL has an advantage over other renal
calculi treatments, including extracorporeal litho-
tripsy (ESWL) and retrograde intrarenal surgery
(RIRS), owing to its close and direct contact with
the calculi and the large size of the access tract.
These factors allow for a more comprehensive
selection of lithotripters and more aggressive
irrigation, which results in a better stone clear-
ance. Nevertheless, its superiority comes with
a price. Large renal parenchymal damage, in
conjunction with the highly vascularized nature
of the kidney tissue, can pose a much higher risk
of intraoperative and post-operative blood loss
than other alternatives.!

A study using fluoroscope-guided renal
access with 3D polyester corrosion endocast of the
collecting system, arteries, and veins in cadavers
revealed that renal access through the upper
infundibulum had a much higher risk of arterial
injury, mostly to the interlobar artery than its
middle or lower counterpart.> However, a more
recent retrospective clinical study reported a
higher risk of severe blood loss in lower pole re-
nal access PCNL compared to middle and upper
pole.’ Another retrospective study also reported
ahigher transfusion rate in association with renal
access in the lower pole.** These authors provided
hypotheses explaining their findings which were
either that the lower pole kidney may be richer in
arterioles or that the difficulty in the placement of
a guidewire in the lower pole may require more
tract manipulation. Another case series reported
no significant difference in blood transfusion
between different routes of renal access.

A conflict of evidence from basic science and
clinical research have led us to conduct this study
to determine if there is a difference in intraopera-
tive blood loss between upper pole and non-upper
pole renal access sites.

Materials and Methods
Patients and population

This study was initiated after approval from
the institutional review board of our institution
(Protocol number MTU-EC-SU-0-127/62). A
retrospective review was performed on all patients
undergoing PCNL between 2012-2019. Data

were collected from electronic medical records,
including laboratory results, and from radiology
information systems.

Patients aged more than 18 years who had
undergone single tract standard PCNL with
telescopic dilatation were included in this study.
Exclusion criteria were a tendency of bleeding,
abnormal renal anatomy, performance of the
surgery in a non-prone position, and cases with
insufficient data regarding hematocrit and renal
access site. Cases with an unintentional infundibu-
lar injury during operation that resulted in early
termination of the procedure were also excluded
to prevent outliers. Abnormal renal anatomy
included a horseshoe kidney, transplanted kidney,
and any other anatomical abnormalities that
could affect the difficulty of renal access.

Baseline patient data collected were age, height,
body weight, American Association of Anesthe-
siology (ASA) classification, and the presence of
hypertension and diabetes. Stone burden was col-
lected as maximum stone diameter and estimated
stone surface area obtained from anteroposterior
plain radiograph or coronal view of computer-
ized tomography, with or without intravenous
contrast media injection. Stone surface area was
calculated using a formula recommended by the
European Association of Urology.” Operative
data collected was presence of hydronephrosis of
renal access tract, renal access site, size of access
tract, preoperative hematocrit, post-operative
hematocrit, and operative time. The presence of
hydronephrosis was defined in accordance with
the SFU classification.® Outcome data included
stone clearance, blood transfusion between pre/
post-operative hematocrit and post-operative
complications. The Clavien-Dindo classification
system for PCNL was used to grade post-opera-
tive complications.’

Estimated intraoperative blood loss was cal-
culated using a formula described in a study by
Syahputra et al., 2016, which uses gender, body
surface area, pre-and post-operative hematocrit
level, and blood transfusion during that period."

Sample size (N) was calculated through a
pilot study of 10 cases of upper pole access PCNL
with an average intraoperative blood loss of
733+160 ml. As previous data is contradictory
and there may not be any difference in blood loss,
an equivalent trial may be ideal but would require
a much larger sample size than available at our
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institution. We, therefore, computed sample size
as a non-inferiority trial with a hypothesis that
blood loss in the non-upper pole access group
would exceed no more than 15% of that in the
upper pole access group. Sample size was then
calculated with STATA version 15.1 (StataCorp
LLC, Texas, United States) using a two-sample
means test, a p < 0.05 and power of 0.8. At our
institution, upper pole access is performed ap-
proximately three times more frequently than
non-upper pole access therefore we calculated a
sample size based on this ratio, which resulted in
a sample size of 92 cases in the upper pole access
group (group 1) and 31 patients in the non-upper
pole access group (group 2).

Surgical technique

Prophylactic antibiotics were given to all
patients in accordance with their previous urine
culture and sensitivity. All procedures were
performed by two experienced urologists under
general anesthesia. A rigid cystoscope was used
to insert a ureteral catheter into the renal pelvis
of the target kidney. The patient was then turned
into a prone position. Contrast media was then
injected into the renal pelvis, and localization
was achieved using a fluoroscope. After localiza-
tion, the access tract was dilated using metallic
telescopic dilators, an Amplatz sheath of 30F was
then inserted into the renal pelvis. Lithotripsy was
achieved by ShockPulse (Olympus corp., Tokyo,
Japan), Swiss LithoClast (Boston Scientific, Mass.,
United States), or holmium laser. Stone fragments
were extracted by stone forceps, stone baskets,
and fluid irrigation. Operative time was recorded
from the first needle puncture to skin closure.

Statistical analysis

Statistical analysis was performed using
STATA version 15.1 (StataCorp LLC, Texas,
United States). Categorical data are presented as
numbers and percentage and analyzed using the
Fisher-exact test. Continuous data are presented
as mean (SD) (for data with a normal distribu-
tion) or median (IQR) (for data with an abnor-
mal distribution) and analyzed with a t-test or
Mann-Whitney U test. After exploring our data,
the primary outcomes (total blood loss and Hct
change) were non-parametric; thus, we decided
to use quantile regression analysis for total blood
loss, post-operative hematocrit change, and

risk of blood transfusion using risk regression
analysis. Factors included in the multivariable
analysis were factors known to affect blood loss,
including age, sex, BMI, hypertension, diabetes,
hydronephrosis, stone surface area, operative
time, operation side, and ASA Classification.'"?
A p <0.05 was considered statistically significant.

Results

Data collection from March 16, 2012, to
June 31, 2019, yielded 179 PCNL cases with
single tract renal access. Forty operations were
excluded due to insufficient data, and seven others
were excluded in accordance with the exclusion
criteria, resulting in a total of 132 operations for
inclusion in the analysis. Ninety-three operations
were classified as upper pole renal access (group
1) and 39 as non-upper pole (group 2). The appar-
ent difference in the number of cases in groups
1 and 2 was most likely due to a high prevalence
of staghorn stones and those with large stone
burdens at our institution, which are more likely
to be managed with upper pole access.

Overall baseline patient characteristics were
similar between the two groups (Table 1). The
average ages were 55 and 52 years in groups 1 and
2, respectively. With regard to the operative data,
the median stone surface area was 710 mm? and
532 mm? in groups 1 and 2, respectively, with an
average stone diameter of 33 mm in both groups.
Operative time was an average of 87 minutes in
group 1 and 81 minutes in the other. Hydrone-
phrosis at the access site was present in 70% and
71% in groups 1 and 2. None of these parameters
showed any statistical difference. There was also
no difference in the side, operative time, preop-
erative hydronephrosis of renal calyx access, or
preoperative hematocrit between the two groups.

The median hematocrit drop was 2.9% in
group 1 and 3.9% in group 2 (p = 0.035). Estimat-
ed intraoperative blood losses were 461 ml and
650 ml in group 1 and group 2, respectively (p =
0.005). Transfusion rate between the two groups
which were 4.5% in group 1 and 8.3% in group 2
(p = 0.421) (Table 2).

Further multivariable analysis between vari-
ous factors and hematocrit change, intraoperative
blood loss, and risk of blood transfusion revealed
no statistically significant difference between the
two groups (Table 3).



54 Insight UROLOGY : Vol. 43 No. 1 January - June 2022

Table 1. Baseline patient characteristics, stone characteristics and operative data

Patient characteristics

Age, years, mean (SD) 55 (13) 52 (12) 0.321
Sex, n (%) 0.564
Male 54 (58) 25 (64)
Female 39 (42) 14 (36)
BMI, kg/m?, mean (SD) 25.66 (4.8) 26.37 (4.37) 0.428
ASA Classification, n (%) 0.655
I 23 (25) 8(21)
11 50 (54) 22 (56)
III 20 (21) 9 (23)
Hypertension, n (%) 0.184
Yes 53 (57) 17 (44)
No 40 (43) 22 (56)
Diabetes, n (%) 0.054
Yes 14 (15) 12 (31)
No 79 (85) 27 (69)
Stone characteristics
Maximum stone diameter, mm, mean (SD) 33 (13) 33(18) 0.888
Cumulative stone surface area, mm?, median 710 (338-1140) 532 (276 -1067) 0.440
(IQR)
Operative characteristics
Side, n (%) 0.568
Right 49 (53) 23 (59)
Left 44 (47) 16 (41)
Operative time, min, mean (SD) 87 (37) 81 (37) 0.346
Hydronephrosis of access site, n (%) 63 (70) 24 (71) 0.999
Preoperative hematocrit, % (SD) 38 (5.6) 39 (6.0) 0.399

SD = standard deviation, BMI = body mass index, ASA = American Society of Anesthesiology, IQR = interquartile range

Table 2. Operative outcomes

Hematocrit change, %, median (IQR) 2.9(0.6-5.4) 3.9(1.6-7.4) 0.035
Total blood loss, ml, median (IQR) 461 (158-738) 650 (332-1233) 0.005
Transfusion, n (%) 0.421
Yes 4 (4.5) 3(8.3)
No 89 (95.5) 36 (91.7)

IQR = interquartile range

Table 3. Regression analyses comparing non-upper pole access to upper pole access

Median Hematocrit change difference?, % 1.28 -0.63-3.2 0.187
Total blood loss difference?, ml 191 -47 - 429 0.115
Relative Risk Ratio of Blood transfusion® 1.5 0.64 - 3.52 0.345

*Quantile regression analysis adjusted with age, sex, BMI, presence of hypertension, diabetes, hydronephrosis,
stone surface area, operative time, operation side, and ASA classification
"Binary regression analysis adjusted with age, sex, BMI, presence of hypertension, diabetes, hydronephrosis,
stone surface area, operative time, operation side, and ASA classification
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Table 4. Post-operative complications; Modified Clavien Classification

Upper pole Non-upper pole Total P-value
Grade n (%) 0.173

0 18 (20) 14 (37) 32 (25)
1 (Fever) 37 (40) 13 (34) 50 (38)
2 (Transfusion, IV antibiotics) 23 (25) 10 (26) 33 (25)
3a (Intercostal drainage, ureteral stenting, embolization) 12 (13) 1(3) 13 (10)
3b (VATS) 1(1) 0 (0) 1(1)

4a 1(1) 0(0) 1(1)

Complications, as classified by the modified
Clavien system, were found to be similar between
the two groups. Fifty patients were found to
have a postoperative fever without the need for
any interventions, 37 from group 1 and 13 from
group 2 (Table 4). With regard to grade 2 com-
plications, 25% of group 1 and 26% of group 2
required transfusion or a change in intravenous
antibiotics. Thirteen percent of group 1 and
three percent of group 2 were classified as grade
3a complications. Interventions required in this
group included intercostal drainage, ureteral
stenting, and angioembolization. Thoracic com-
plications were observed in 7 cases in group 1 and
1 case in group 2, all of which required intercos-
tal drainage. No colonic injury occurred in this
study. One patient from group 1 was classified as
grade 3b complications due to the requirement
of video-assisted thoracoscopy (VATS) from
empyema thoracis. Another patient from group
1 had postoperative sepsis requiring monitoring
in intensive care, which was classified as grade
IVa. No patients in group 2 presented with grade
IIIb or IV complications.

Discussion

Previous studies regarding intraoperative
blood loss in percutaneous nephrolithotomy all
shared a common problem in quantifying the
amount of blood loss due to the nature of any
urologic procedure with continuous fluid irri-
gation, which renders a conventional methods
of gauze counting and intraoperative suction
measurement virtually useless. Many studies
have shifted to measuring the difference between
pre/postoperative hematocrit or hemoglobin
levels which could be easily confounded by in-
traoperative blood transfusion.>'®'” Others have
shifted entirely to recording blood transfusion or
angioembolization rate**'¥, which would usually

only detect a large amount of blood loss, and a
clinical decision for transfusion or embolisation
could be affected by various confounders. Hurle
et al. proposed a more sophisticated method of
estimating blood loss that takes body surface
area, sex, and amount of blood transfusion into
account”, which was later adopted by Syahpu-
tra et al. in 2016."° Therefore, we adopted this
method of blood loss estimation, believing that
this method could give a more accurate estimate
of blood loss.

The upper pole renal access tract has ad-
vantage over other poles as it allows the rigid
nephroscope to access other calyces, the renal
pelvis, and the proximal ureter in a straight line,
which results in better access for complex stones
than either middle or lower pole access tracts.?’
Upper pole access also provides better access
for staghorn stones and those with associated
ureteropelvic junction obstruction.”’ Neverthe-
less, the upper pole access tract also comes with
a higher risk of pleural injury, with potential
manifestation into a more serious complication
such as empyema thoracis. While posing a rela-
tively low risk of pleural complication, lower pole
access has a slightly higher risk of colon injury.
The selection of renal access tract is dependent
on numerous factors, including stone burden,
stone geometry, stone location, adjacent organ
location, and surgeon preference, thus, not every
access tract is suitable for every patient. However,
the difference in blood loss between each access
tract, if any, may allow the surgeon to be better
prepared for the operation.

The total blood loss in non-upper pole access
was statistically significantly slightly higher than
in upper pole access. A median hematocrit change
of 2.9% and 3.9% in the upper and non-upper
pole groups, respectively, were consistent with
previous reports.'>*> Hematocrit change was also
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significantly higher in the non-upper pole group.
However, the amount of blood loss could be in-
fluenced by various factors. The adjusted analysis
with factors previously known to affect blood loss
revealed no significant difference between the two
groups in terms of blood loss, hematocrit change
and risk of blood transfusion. These results helped
confirm previous data published by Singh et al.
in a prospective study of 82 patients, which re-
ported no significant difference in hemoglobin
loss between groups.*!

Previous existing data from a cross-sectional
study in 131 cases of PCNL demonstrated no
difference in transfusion rate between different
renal calyx access and an overall transfusion
rate of 18%.” Other studies also demonstrated
similar results with an overall transfusion rate
at 9.3-9.4%.5* Our results confirmed these data,
showing no statistically significant difference
between upper and non-upper calyx renal access.

This study reports overall complications of
75 %, but 63% were only minor complications,
similar findings to a previous large study.> Both
groups showed no statistically significant differ-
ence in complication rates for overall compli-
cations. However, thoracic complications were
higher in group 1 (7 in group 1 vs. 1 in group 2).
This observation is consistent with previous data,
which reported an overall thoracic complication
rate of between 3-16%>%*” with higher frequency
in the upper pole renal access group.*®

The main points of the study are:

o Intraoperative blood loss is one of the
major concerns of most surgeons when perform-
ing PCNL, but data regarding blood loss between
different renal calyx access is scarce.

« We conducted a retrospective analysis
using a previously verified reliable intraopera-
tive blood loss calculation, and the data did not
demonstrate a correlation between renal calyx
access and intraoperative blood loss.

o Theincidence of complications was similar
between different renal calyx access.

A further prospective trial is still needed to
confirm or refute the lack of correlation and be
used in clinical practice.

This study harbors some limitations that
might affect the validity of the results. In a large
number of cases data was incomplete, 40 cases
from a total of 179 cases, a proportion which

could affect the reliability of the results due to
small sample size. This study also excluded cases
with other methods of tract dilatation than me-
tallic telescopic dilators, such as fascial dilator
and balloon dilator, which might also affect the
amount of intraoperative blood loss."

Conclusion

There was no demonstrable significant dif-
ference in the amount of intraoperative blood
loss, hematocrit change, and blood transfusion
between different renal access routes in this study.
The frequency of complications was also similar
between different renal access routes.
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Abstract

Objective: To assess the long-term ureteric-stump outcomes and complications
among patients who had undergone upper-pole heminephrectomies of double
collecting systems.

Materials and Methods: The medical records of patients who had undergone
upper-pole heminephrectomies for non-functioning upper moiety between
January 2007 and December 2018 were retrospectively reviewed. Data regarding
clinical presentations, age during surgery, operative details, and complications
were recorded.

Results: Ten patients were included in the study, nine were children and one
was an adult. Double collecting systems with ureteroceles were found in four
patients, ectopic ureters being found in six. Nine patients had undergone open
heminephrectomies, whereas one patient had undergone robot-assisted surgery.
Median age at heminephrectomy was one year old (range: 0.58 to 74 years). Median
follow-up time was 81.1 months (range: 40.6 to 140.1 months). Median length of
hospital stay was seven days (range: 5 to 22 days). Three patients (30%) had stump
complications, including stump abscess in one patient, persistent vaginal discharge
in another, and a prolapsed ureterocele in the third. Additional interventions were
required in two patients, comprising percutaneous drainage of a stump abscess
and the excision of a prolapsed ureterocele.

Conclusions: Our study found three-cases of long-term complications, with only a
single patient requiring distal ureteric stump excision. These findings were similar
to another study which also showed that the majority of patients did not require
stump excision. Other complications were minor and could be treated by local
anesthetic intervention for stump abscess and oral antibiotic for UTI. Therefore,
upper pole heminephrectomy with subtotal ureterectomy was the appropriate option
for in-patients with double collecting system and non-functioning upper moiety.
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Introduction

Duplication of the collecting system of
the upper urinary tract, or duplex kidney, is
a congenital anomaly among children, with a
childhood incidence of 0.8%."* Duplication of
the ureter and renal pelvis can be either com-
plete or incomplete. A ureterocele or an ectopic
ureter commonly originates from upper moiety,
whereas vesicoureteral reflux frequently occurs
in the lower moiety ureter.’ In the case of ectopic
ureters with a functioning upper moiety, common
treatments are common sheath reimplantation
or ureteroureterostomy. For ureteroceles with a
functioning upper moiety, treatment options are
transurethral-incision ureterocele or common
sheath reimplantation with excision ureterocele
or ureteroureterostomy. For a nonfunctioning
upper moiety, due to obstructive nephropathy, the
standard treatment is upper-pole heminephrec-
tomy.* Subtotal ureterectomy is considered to re-
move the ureter as distally as possible at the same
exposure and incision of a heminephrectomy.’
However, the remaining distal ureteric stump
after such procedures may cause a febrile urinary
tract infection (UTI), lower-quadrant pain, and/
or hematuria.® Recently, laparoscopic ureteral
clipping has been used to treat non-functioning
or poorly functioning renal moieties with ectopic
ureters or obstructive ureteroceles; no long-term
data are available on this treatment.” This study
aimed to review the long-term outcomes and
complications of ureteric stumps in patients who
had undergone heminephrectomies for double
collecting systems with non-functioning upper
moieties.

Materials and Methods

After receiving ethical approval from the
Committee on Human Rights Related to Research
involving Human Subjects at the Faculty of Medi-
cine of Ramathibodi Hospital (MURA2018/472),
we conducted a retrospective review of patients
with double collecting systems who had undergone
upper-pole heminephrectomies for non-func-
tioning upper moieties at Ramathibodi Hospital
between January 2007 and December 2018. Data
including sex, presenting symptoms, preoper-
ative imaging, diagnosis, affected side, surgical
procedure, ureter-management details, age at the
time of operation, pathology, follow-up time, and
intraoperative, early postoperative, and late post-

operative complications were collected. Patient
baseline characteristics and details of the proce-
dures were reported as frequency with percentage
of mean with standard deviation (SDs) or median
with range.

Results

Ten patients with double collecting systems
were included in this study. Among these 10
patients, nine were children (eight girls and one
boy) and one patient was an adult. Clinical pre-
sentations included febrile UTIs for nine patients,
prenatal hydronephrosis for one patient, vaginal
discharge for two patients, and a protruding
vaginal mass for one patient. The adult patient had
presented with flank pain. The details of patient
disease characteristics are shown in Table 1. We
defined the non-functioning upper moiety by a
finding from ultrasound that showed a paper-thin
cortex or by renal scan that showed no radio
nucleotide uptake in the upper moiety.

For radiological evaluation, genitourinary
tract ultrasound scans were performed in all
patients. Five patients underwent intravenous
pyelogram (IVP), computed tomography (CT), or

Table 1. Baseline characteristics of patients

Ureteric stump (N = 10) n (%)
Gender
Male 1(10)
Female 9 (90)
Age (years), median (range) 1(0.58, 74)
Presenting symptoms
Febrile UTI 5(50)
Febrile UTT with vaginal discharge 2(20)
Febrile UTI with protrudingvaginalmass 1 (10)
Prenatal diagnosis with febrile UTI 1(10)
Flank pain 1(10)
Diagnosis 4 (40)
Double collecting system with ureterocele
- Extravesical ureterocele 3 cases
- Intravesical ureterocele 1 case
Double collecting system with ectopicureter 6 (60)
- Opening to vagina 2 cases
- Opening to bladder 2 cases
- Opening to urethra 1 case
- Opening to bladder neck 1 case
Side
Left 8 (80)
Right 2 (20)

UTI = urinary tract infection
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magnetic resonance imaging (MRI) in addition to
ultrasonography as their anatomy and pathology
could not be clearly identified using ultrasonogra-
phy alone. Voiding cystourethrography (VCUG)
was performed in seven patients in an attempt
to evaluate vesicoureteral reflux (VUR). Renal
scans using mercaptoacetyltriglycine (MAG3),
diethylenetriamine pentaacetic acid (DTPA),
or dimercaptosuccinic acid (DMSA) were per-
formed in six patients.

All patients had double collecting systems
with a non-functional upper moiety. Ureteroceles
were found in four patients, and one patient had
a previous transurethral incision (TUI) uretero-
cele due to protrusion from their vagina. VUR
grades 3-4 at the upper moiety were found in
the patient who had a previous TUT ureterocele.
Ectopic ureters were found in six patients. VUR
grades 4-5 at the lower moiety were found in three
patients and all VUR were decreased to grades 3
postoperatively.

Median age of the patients at the time of
heminephrectomies was one year (range: 0.58
to 74 years). Median operation time was 120
minutes (range: 95 to 180 minutes). Left-side
heminephrectomies had been performed in eight
patients, and right-side heminephrectomies had
been performed in two patients. A robot-assisted
heminephrectomy had been performed in one
adult patient. Three patients had clip or ligated
distal ureteric stumps, six patients had left open
distal ureteric stumps, and one patient had no
record regarding a distal ureteric stump. Median
length of related hospital stay was seven days
(range: 5 to 22 days). Median follow-up time was
81.1 months (range: 40.6 to 140.1 months). The
details of patients’ perioperative and postopera-
tive outcomes are shown in Table 2.

Intraoperative complications comprised
collecting-system injuries of the lower moiety in
two patients (repaired with chromic catgut) and
renal-vessel injury of the lower moiety in one
patient (repaired with Prolene®). Early postoper-
ative complications were found in three patients,
two of whom had experienced turbid urine in-
traoperatively. One of these three patients had
experienced febrile UTI, while another patient
had experienced febrile UTI with surgical-site
infection that required stitch removal, dressing,
and re-suturing of the surgical wound. The other
patient had experienced febrile UTI. Late post-

operative complications were found among five
patients, three of whom had stump complications.
A summary of the details of surgical complication
are shown in Table 3.

Discussion

Duplex kidney or double collecting systems
are usually associated with an ectopic ureter or a
ureterocele. Upper-pole heminephrectomy is an
appropriate treatment for a non-functioning up-
per moiety of a duplex kidney.>* The appropriate
management of a distal ureter, such as a total or
subtotal ureterectomy, remains under debate in
the literature. In the case of a subtotal ureterecto-
my the ureter is divided as low as possible through
an upper-pole heminephrectomy incision. The
remaining distal ureteric stump may cause
problems, such as febrile UTI, lower-quadrant
pain, or hematuria.® These complications may
be as a consequence of urine stasis in the distal
ureteric stump, which acts as a reservoir.>'° This
study aimed to evaluate long-term complications
of the distal ureteric stump after an upper-pole
heminephrectomy as few data have been available
with regard to this area.

Plaire et al.’® reported that four out of 32
patients required a secondary operation for dis-
tal ureteric stump excision. Three patients had
febrile UTIs, and another patient had flank pain
with voiding.'

Table 2. Perioperative and postoperative outcomes

Ureteric stump (N = 10) n (%)
Surgical operation

Open 9 (90)

Robot 1(10)
Distal ureter

Clip or ligated stump 3 (30)

Opened stumps 6 (60)

Not recorded 1(10)
Operative time (minutes), median (range) 120 (95, 180)
Length of stay (days), median (range) 7 (5, 22)
Follow-up time (months), median (range) 81.1

(40.6, 140.1)

Pathology

Chronic inflammation or infection 6 (60)

Oligonephric hypoplasia 1(10)

Not recorded 3 (30)

UTI = urinary tract infection
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Meanwhile, De Caluwe et al.* evaluated long-
term ureteric-stump complications. Five of their
patients (10%) had recurrent UTIs and were treated
with distal ureteric stump excisions. Four out of
five of their patients experienced ureteroceles
before their upper-pole heminephrectomies. Two
patients in this group were treated with an endo-
scopic puncture before their upper-pole hemine-
phrectomy, while the other patients were not.*
From this we could assume that an endoscopic
puncture before an upper-pole heminephrectomy
is not associated with late distal-ureteric-stump
complications, further research would clarify this.

Androulakakis et al.® reported that three of
their 89 patients required a ureteric stump exci-
sion. One patient experienced recurrent hematu-
ria and bacteriuria despite antibiotic treatment,
whilst the other two patients were referred from
other hospitals. Both of these two patients re-
quired stump excisions, and Androulakakis et al.
found that the stumps in these patients had been
left extended above the iliac crest. One patient
had a refluxing stump, and the other patient had
a non-refluxing stump which converted into a
refluxing stump as a result of dysfunctional void-
ing. A long stump could be a potential risk factor
in the pathogenesis of ureteric stump syndrome.®
Some studies'"'* have suggested total ureterecto-
mies to treat high-grade refluxing stumps, but this
procedure carries a risk of injury to the healthy
lower-moiety ureter. Thus, an upper-pole-moi-
ety ureter should be excised as far as possible to
prevent stump complications.

Tonvichien et al. reported that 7/25 (28%)
ureterocele cases underwent upper-pole hemi-
nephrectomy alone and 1 needed excision of the
ureterocele and common sheath reimplantation
due to high grade reflux of the lower moiety
ureter. They concluded that transurethral inci-
sion of ureterocele is the treatment of choice for
decompression of the obstructed hydroureter
but a second operation is needed in complicated
cases especially in patients who have multiple
lower tract anomalies."

In our study, five out of ten patients had
experienced late complications. Resection of the
ureteric stump and ureterocele was required in
one patient (10%) due to a prolapsed ureterocele.
The incidence rate for secondary procedures in
our study was similar to the corresponding rates
in previous studies (1-13%).%'%!*!> One patient

had a stump abscess and underwent percutaneous
drainage (PCD); she experienced good results and
did not require stump excision. Another patient
experienced intermittent vaginal discharge, this
symptom being relieved after a five-year fol-
low-up. Meanwhile, another patient experienced
asingle UTI episode that was treated with an oral
antibiotic.

Ureteric stump abscesses have been reported
in 0.8%-1% of cases of upper pole heminephrec-
tomy'*The traditional treatment is ureteric stump
excision'”'®, but minimally invasive techniques
are available for drainage without a stump ex-
cision, for example transurethral fulgulation
or transgluteal percutaneous drainage."” In this
study we performed percutaneous retroperito-
neal drainage for a ureteric stump abscess and
were able to forego the need for a ureteric stump
excision.

Robot-assisted upper-pole heminephrec-
tomies can present as an interesting choice for
heminephrectomies because of their good sur-
gical fields, small surgical scars, and removal
of more of the ureter than an open approach.
Our patient who underwent this robot-assisted
treatment option experienced less postoperative
pain and a quicker recovery." In our institution,
robotic surgery is most often used in prostate and
kidney surgery. We performed the institution’s
first case of robot-assisted laparoscopic up-
per-pole heminephrectomy, and the outcome was
promising, as is suggested in related literature.''*

Conclusions

Our study results showed five-cases in which
there were long-term complications. Only one
of these patients required a distal ureteric stump
excision, this result being similar to another
study in which the majority of patients did not
require stump excision. The other complications
in patients in this study were minor, and could
be treated with local anesthetic intervention for
stump abscesses and oral antibiotics for UTIs.
Therefore, upper pole heminephrectomy with
subtotal ureterectomy was the appropriate option
for in-patients with double collecting system and
non-functioning upper moiety.
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Abstract

Objective: To identify factors that could predict pathologic response to neoad-
juvant (NAC) therapy in muscle invasive bladder cancer (MIBC) patients and
report the impact of NAC on the risk of perioperative complications after radical
cystectomy at our institution.

Materials and Methods: We reviewed the hospital database from January 2014
to March 2021 for MIBC patients who received NAC prior to radical cystectomy
(RC). All patients were divided into a responder (pT < T1) or non-responder group
(> pT2). Data was analyzed to determine the factors associated with pathologic
response to NAC. A subgroup analysis of the gemcitabine and carboplatin (GCb)
regimens was also carried out.

Results: Out of the 50 patients who met the inclusion criteria, 13 (26%) were
categorized as responders and 37 (74%) as non-responders. With regard to NAC
variables, 12 patients (24%) received cisplatin-based NAC, and 38 patients (74%)
received GCb. From the multivariate analysis, pretreatment hemoglobin (Hb) >
12 g/dl (OR 16.42, 95% CI 1.78-151.86, p = 0.01) and neutrophil-to-lymphocyte
ratio (NLR) < 3 (OR 12.81, 95% CI 1.36-120.9, p = 0.03) were associated with
significantly increased odds of pathologic response, while tumor size < 4 cm (OR
12,95% CI1.92-75.05, p = 0.008) was associated with significantly increased odds
of pathologic response in the subgroup analysis.

Conclusions:Pretreatment Hb and NLR were independently associated with
pathologic response to NAC. For MIBC patients who are cisplatin ineligible, GCb
followed by RC may be the recommended treatment, particularly in those with
tumors less than 4 cm in size. In addition, administering NAC prior to RC does
not increase the risk of perioperative complications.
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Introduction

Muscle-invasive bladder cancer (MIBC) is
an aggressive disease that has mortality rates far
higher than non-muscle-invasive bladder cancer
(NMIBC); approximately 85% of untreated MIBC
patients died within 2 years.! Radical cystectomy
(RC) and pelvic lymphadenectomy (PLND) were
formerly the mainstay of treatment for MIBC
patients but subsequently, the use of neoadjuvant
chemotherapy (NAC) followed by RC and PLND
has been supported by numerous randomized
clinical trials and meta-analyses, which have
found a 6% survival benefit at 10 years.** For
this reason, the current treatment guidelines
recommend NAC as a standard treatment for
nonmetastatic MIBC.%®

Asaresult of the Southwest Oncology Group
(SWOG) 8710 trial, Grossmann et al. demon-
strated significant improvement in pathologic
complete response (pCR) (38% vs 15%; p < 0.001)
and median overall survival (77 vs 46 months;
p = 0.05) in patients treated with NAC compared
to those treated with cystectomy alone.> The
survival benefit of NAC was shown to be strongly
associated with downstaging of the tumor to
pCR.>" Interestingly, patients treated with NAC
which resulted in residual non-muscle invasive
cancer including carcinoma in situ (CIS), pTa,
and pT1 disease also showed no statistically sig-
nificant difference in overall survival, compared
to pCR patients.'®'""*1> Recently, there have been
efforts to develop prognostic tools that allow the
selection of patients likely to respond to NAC.
Many predictive factors have been investigated,
but none have been validated for routine use in
clinical practice.'®

Several chemotherapy regimens have been
used for treatment of MIBC, most of which in-
cluded a cisplatin-based regimen due to evidence
of better outcome. Despite the effectiveness
of cisplatin-based chemotherapy, its toxicity
profile, especially severe renal toxicity, makes it
unsuitable for patients with renal dysfunction.
In addition, patients with TCC are often elderly,
with frequent concomitant diseases, in particular,
clinical or subclinical renal function impairment.
A gemcitabine and carboplatin (GCb) combina-
tion regimen, which has a considerably lower
toxicity profile, has been reported to play a poten-
tial role in cisplatin ineligible advanced bladder
cancer patients in many studies.””* However,

in the neoadjuvant setting, there is only limited
evidence from a few centers that supports the use
of the GCb regimen in MIBC patients in whom
cisplatin is unsuitable.*>**** Our institution, King
Chulalongkorn Memorial Hospital (KCMH), is
one of the centers that also commonly uses GCb
as alternative treatment in cisplatin-unsuitable
patients. To date, there is no clear evidence to
support the inferiority of a carboplatin-based
regimen against a cisplatin-based one in a neo-
adjuvant setting.

Therefore, the objective of this study was to
determine the clinicopathologic factors that could
predict the pathologic response to NAC in order
to improve the selection of patients who would
benefit from chemotherapy prior to cystectomy
and to evaluate a subgroup analysis of GCb
regimen from our institution. Additionally, we
aimed to report the impact of NAC on the risk
of perioperative complications after RC at our
institution.

Materials and Methods
Patients

The study was retrospective in design and
we reviewed the records of all 60 consecutive
patients treated with neoadjuvant chemotherapy
before undergoing RC and bilateral pelvic lymph-
adenectomy at King Chulalongkorn Memorial
Hospital from January 2014 to March 2021.
Patients were included if they had MIBC (> T2)
that was feasible for RC and were excluded if they
had not completed at least two cycles of NAC,
received preoperative radiotherapy for MIBC, or
had predominant squamous or adenocarcinoma
components or any small cell components. The
study protocol was approved by the Institutional
Review Board of Faculty of Medicine, Chulalong-
korn University (IRB number 089/64)

Study measures, definitions, and outcomes
Demographic data including age, gender,
body mass index (BMI), and underlying medical
conditions were collected. Clinical data and para-
meters including smoking and alcohol drinking
status, hemoglobin (Hb) and serum creatinine at
first visit, radiological evidence of hydronephrosis,
size of bladder tumor and neutrophil-to-lympho-
cyte ratio (NLR) were also collected. Histopatho-
logic reviews of the transurethral resection of
bladder tumor (TURBT) specimens and cystecto-
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my specimens were completed by the pathologists
at our institution. Clinical staging was based on
TURBT and preoperative cross-sectional imaging
including computed tomography (CT) imaging
and magnetic resonance imaging (MRI).

At our institution, the main cisplatin-based
NAC regimens that have been used for treating
MIBC patients included gemcitabine and cisplatin
(GCp), and cisplatin, methotrexate, and vinblas-
tine (CMV). In addition to standard regimens,
we also used gemcitabine and carboplatin (GCb)
as a first-line treatment regimen in the patients
who were unfit for cisplatin-based chemotherapy.
The decision regarding NAC regimens was made
solely by our oncologists in accordance with the
need determined by the patient’s clinical status.
During NAC administration, chemotherapy tox-
icities were routinely monitored in the oncology
outpatient clinic. Presence of any adverse events
associated with the chemotherapy would usually
lead to individual regimen adjustment, ranging
from a decrease in NAC dosage to a change of
regimen. The NAC variables included types of
regimens, number of cycles, time from TURBT
to NAC, and time from end of NAC to RC.

After the full therapeutic course, the chemo-
therapy response was evaluated with cross-sec-
tional imaging, and subsequently, resectable cases
underwent surgery. Intra- and post-operative
variables were collected, specifically operative
time, estimated blood loss (EBL), total blood
transfusion, and anesthetic record. Perioperative
complications were recorded for the first 30 days
after surgery. All perioperative complications
were classified in accordance with Clavien-Din-
do system as either minor (grade < 2) or major
(grade > 3A).”7

All patients were divided into 2 groups based
on final histopathologic findings at cystectomy:
aresponder group including those with a patho-
logically noninvasive downstaging or a pathologic
partial response (pPR), defined as pTis/pTa/pT1
and those with pathologic complete response
(pCR), defined as no residual tumor in cystecto-
my specimen (pT0) and a non-responder group,
defined as > pT2. The primary outcome of inter-
est was identification of predictive factors associ-
ated with pathologic downstaging and pathologic
complete response to NAC. In addition, specific
interpretation of the subgroup analysis of GCb
regimen was carried out. Secondary outcome
was focused on perioperative complications as-

sociated with RC after receiving NAC, as defined
in accordance with the Clavien-Dindo system as
described above.

Statistical analyses

Demographic and clinical data were col-
lected and described for all included patients.
Continuous variables are expressed as median
(interquartile range: IQR) and percentage for
categorical variables. Differences in continuous
and categorical variables between two groups
were assessed using a Wilcoxon rank sum test
and Chi-square test or Fisher’s exact test, respec-
tively. Logistic regression was used to determine
the factors associated with pathologic response
to NAC. Multivariate models were developed by
adjusting for covariates with p < 0.1 in univariate
models and a stepwise backward LR to select the
final model. All p-values reported are two-sided.
Statistical significance was defined as p < 0.05.
Stata version 15.1 (Stata Corp., College Station,
Texas) was used for analysis.

Results
Patient demographics and clinical characteristics

During the study period, a total of 60 patients
who received neoadjuvant chemotherapy before
undergoing RC at our institution were included in
the study. Of these, 50 patients (83.3%) fulfilled
the inclusion and exclusion criteria of the study.

Baseline characteristics and pathologic fea-
tures between the responder and non-responder
groups are summarized in Table 1. The median
age of the population was 69 years (IQR, 44-87
years), with the number of males predominating
(64%). Of the 50 patients, 14 (28%) were cT2
disease, 25 (50%) had ¢T3 disease, and 11 (22%)
had cT4 disease. Lymph node involvement (cN+)
was found in 11 (22%) patients, and M1a disease
in 4 (8%).

Of all 50 patients who received NAC prior to
RC, 13 patients (26%) were grouped into respond-
ers and 37 patients (74%) were non-responders.
In the responder group, 5 (10%) were pCR (pT0),
and 8 (16%) were non-invasive downstaging or
pPR (pTis/pTa/pT1). There were no significant
differences in age, gender, ECOG performance
status, clinical T stage, and histologic type between
two groups. Conversely, there was a statistically
significant difference in the presence of lympho-
vascular invasion (LVI) between the two groups,
with none of the responder patients having LVI.
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Table 1. Clinical characteristics and pathologic features stratified by treatment response
Characteristics Total Non-responder  Responder P-value
(N =50) (N =37) (N=13)

Male, n (%) 32 (64) 24 (64.9) 8 (61.5) 0.83
Age, years mean (SD) 67.4 (9.8) 68.6 (9.5) 64 (10.2) 0.15
BMI (kg/m?), mean (SD) 24 (4) 23.4(3.9) 25.5 (4.3) 0.11
Smoker, n (%) 25 (50) 17 (46) 8 (61.5) 0.33
Alcohol drinking status, n (%) 22 (44) 15 (40.5) 7 (53.9) 0.41
Diabetes mellitus (DM), n (%) 12 (24) 10 (27) 2 (15.4) 0.40
Hypertension (HT), n (%) 35 (70) 26 (70.3) 9(69.2) 0.94
HD at first visit (g/dl, mean (SD) 10.7 (1.4) 10.6 (1.4) 11 (1.6) 0.36
ECOG performance status, n (%) 0.06

-0 11 (22) 6 (16.2) 5(38.5)

-1 38 (76) 31 (83.8) 7 (53.9)

-2 1(2) 0(0) 1(7.7)
eGFR at first visit (ml/min/1.73 m?), median (IQR)  66.6 (54-81.2) 65 (50.7-80) 77.4 (60.5-87.1) 0.21
Presence of hydronephrosis, n (%) 25 (50) 22 (59.5) 3(23.1) 0.02
Histologic type (TURBT), n (%) 0.026

- Pure TCC 41 (82) 29 (78.4) 12 (92.3)

- Others 9 (18) 8 (21.6) 1.(7.7)
Clinical T stage at diagnosis, n (%) 0.37

-T2 14 (28) 9 (24.3) 5(38.5)

-T3 25 (50) 18 (48.7) 7 (53.9)

-T4 11 (22) 10 (27) 1(7.7)
Tumor size (cm), median (IQR) 4.2 (3.5-5) 4.6 (3.9-5.7) 2.9 (2-3.8) 0.001
Grossly complete resection 12 (29.3) 5(16.7) 7 (63.6) 0.003
NAC Regimens 0.16

- Gemcitabine / Carboplatin (GCb) 38 (74) 30 (81.1) 8 (61.5)

- Cisplatin-based NAC (CMYV, and GCp) 12 (24) 7 (18.9) 5 (38.5)
Number of NAC cycles, mean (SD) 3.6 (1.1) 3.8(1.1) 3.3(0.9) 0.19
Time from TURBT to NAC (day), median (IQR) 34 (23-72) 31.5 (21-50) 50 (30-81) 0.10
Time from TURBT to RC (day), median (IQR) 165 (128-211) 154 (122-208) 168 (145-229) 0.57
Time from end of NAC to RC (day), median (IQR) 42 (32-61) 42.5 (32-62) 41 (32-58) 0.72
Presence of LVI, n (%) 22 (44) 22 (59.5) 0(0) <0.001
Positive surgical margin from RC specimen, n (%) 4(8) 4(10.8) 0 (0) 0.59
Neutrophil to lymphocyte ratio (NLR), median (IQR)  2.84 (2.04-3.68)  3.15 (2.11-4.6) 2.07 (2-2.6) 0.01
Operative time (min), median (IQR) 353 (307-417) 350 (300-410) 415 (322-450) 0.12
Total estimated blood loss (ml), median (IQR) 950 (700-1600) 900 (700-1600) 1100 (800-1350) 0.83

N = patient number, BMI = body mass index, Hb = hemoglobin, ECOG = Eastern Cooperative Oncology Group,
NAC = neoadjuvant chemotherapy, RC = radical cystectomy, SD = standard deviation, IQR = interquartile range,
TURBT = transurethral resection of bladder tumor, LVI = lymphovascular invasion

Regarding NAC variables, 12 patients (24%) re-
ceived cisplatin-based NAC (GCp and CMV), and
38 patients (74%) received GCb. There were no
significant differences in NAC regimens, number
of NAC cycles, time from TURBT to NAC, and
time from end of NAC to RC between two groups.

The pCR rates for the cisplatin-based NAC
were 25% (3 of 12 patients) which were higher
than GCb regimen (5.26%, 2 of 38 patients). The
pPR rates for the cisplatin-based regimens and
GCb regimen were 16.67% (2 of 12 patients) and
15.79% (6 of 38 patients), respectively. Positive
surgical margins were reported in 4 patients (8%)
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Table 2. Factor associated with pathologic response

Univariate Multivariate
OR (95% CI) P-value aOR (95% CI) P-value

Male sex 0.87 (0.23-3.2) 0.83
Age < 60 years 4(0.93-17.25) 0.06
Smoker, n (%) 1.88 (0.52-6.84) 0.34
Alcoholic drinking status 1.71 (0.48-6.11) 0.41
Presence of DM 0.49 (0.09-2.61) 0.4
Presence of HT 0.95 (0.24-3.76) 0.94
Histologic type: pure TCC 0.3 (0.03-2.69) 0.28
Grossly complete resection 8.75 (1.84-41.61) 0.01
Hb at first visit >12 g/dl 22.15(2.58-189.95) 0.01 16.42 (1.78-151.86) 0.01
eGFR at baseline > 60 ml/min/1.73 m? 2.03 (0.48-8.66) 0.34
Absence of hydronephrosis 4.89 (1.15-20.79) 0.03
Tumor size < 4 cm 498 (1.3-19.13) 0.02
cT stage

2 Ref

3 0.7 (0.17-2.83) 0.62

4 0.18 (0.02-1.84) 0.15
GCb vs Cisplatin-based regimens 2.27 (0.58-8.86) 0.24
Number of NAC cycle > 3 1.88 (0.52-6.84) 0.34
Neutrophil to lymphocyte ratio (NLR) < 3 15.75 (1.85-134.02) 0.01 12.81 (1.36-120.9) 0.03

DM = diabetic mellitus, HT = hypertension, Hb = hemoglobin, eGFR = estimated glomerular filtration rate,
GCb = gemcitabine and carboplatin, NAC = neoadjuvant chemotherapy, CI = confidence interval, OR = odds ratio,

aOR = adjusted odds ratio

which were found only in GCb regimen group.
Then, the rate of positive surgical margins in GCb
regimen group was 10.53% (4 of 38 patients).

Factors associated with NAC response

We demonstrated factors associated with
pathologic response to NAC on table 2, and
noticed that grossly complete resection (OR
8.75, 95% CI 1.84-41.61, p = 0.01), absence of
hydronephrosis (OR 4.89, 95% CI1.15-20.79,
p = 0.03), tumor size < 4 cm (OR 4.98, 95% CI
1.3-19.13, p = 0.02), NLR < 3 (OR 15.75, 95%
CI1.1.85-134.02, p = 0.01) as well as hemoglobin
(Hb) at first visit > 12 g/dl (OR 22.15,95% CI 2.58-
189.95,p =0.01) were associated with significantly
increased odds of pathologic response (< pT2).
These factors were submitted to the multivariate
analysis which we found that Hb at first visit > 12
g/dl(OR16.42,95% CI 1.78-151.86,p =0.01) and
NLR <3 (OR12.81,95% CI 1.36-120.9, p = 0.03)
were the independent variables in the pathologic
downstaging and complete response to NAC.

In subgroup analysis, the total number of
patients who received GCb regimen were 38.
Eight patients (21.1%) were responders, while 30
(78.9%) were non-responders. Table 3 summa-
rizes the baseline characteristics and pathologic
aspects of the subgroup population. Contrast to
the first analysis, we found that tumor size less
than 4 cm (OR 12,95% CI 1.92-75.05, p = 0.008)
was the only parameter that associated with sig-
nificantly increased odds of pathologic response
(< pT2) on multivariate analysis (Table 4).

Perioperative complications

Data of perioperative complications in pa-
tients treated with NAC followed by RC are shown
in table 5 and table 6. Seventy-five perioperative
complications occurred in 42 patients (84%). Most
of perioperative complications were minor (74%).
There were only 5 major complications (10%),
none of which were classified as grade 4 or 5.
Anemia requiring blood transfusion (n = 32) and
renal insufficiency (n = 14) were the most com-
mon minor complications. The median operative
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Table 3. Clinical characteristics and pathologic features of patients receiving GCb regimen
Characteristics Total Non-responder Responder P-value
(N = 38) (N = 30) (N =8)

Male, n (%) 24 (63.2) 19 (63.3) 5(62.5) 0.97
Age, years mean (SD) 68.4 (9.5) 69.3 (9.6) 64.8 (8.6) 0.23
Smoker, n (%) 21 (55.3) 15 (50) 6 (75) 0.26
Alcoholic drinking status, n (%) 17 (44.7) 12 (40) 5(62.5) 0.43
Diabetes mellitus, n (%) 10 (26.3) 9 (30) 1(12.5) 0.65
Hypertension, n (%) 27 (71.1) 22 (73.3) 5(62.5) 0.67
BMI, mean (SD) 23.9 (3.8) 23.5(4.2) 25.2(1.2) 0.25
Hb at first visit, mean (SD) 11.7 (2) 11.4 (2.1) 12.9 (0.9) 0.04
ECOG performance status, n (%) 0.20

-0 8 (21.1) 5(16.7) 3 (37.5)

-1 30 (79) 25 (83.3) 5(62.5)

-2 0 (0) 0 (0) 0(0)
eGFR at first visit (ml/min/1.73 m?), median (IQR) 68 (25.2) 66.6 (27) 73.5(17) 0.50
Presence of hydronephrosis, n (%) 21 (55.3) 19 (63.3) 2 (25) 0.11
Histologic type (TURBT), n (%) 0.31

- Pure TCC 31 (81.6) 23 (76.7) 8 (100)

- Others 7 (18.4) 7 (23.3) 0 (0)
Clinical T stage at diagnosis, n (%) 0.23

-cT2 11 (29) 8(26.7) 3 (37.5)

-cT3 18 (47.4) 13 (43.3) 5(62.5)

-cT4 9(23.7) 9 (30) 0 (0)
Tumor size (cm), median (IQR) 4.4 (3.65-5.45) 4.7 (4-5.8) 2.6 (1.7-3.8) 0.004
Grossly complete resection, n (%) 7 (24.1) 4(17.4) 3 (50) 0.13
Number of NAC cycles, mean (SD) 3.8(1.1) 39(1.2) 3.5(0.9) 0.43
Time from TURBT to NAC (day), median (IQR) 34.5(23.5-80)  31.5(22.5-81.5) 53.5(29.5-76.5) 0.35
Time from TURBT to RC (day), median (IQR) 169 (132-229) 169 (128-229) 169 (138.5-200) 0.72
Time from end of NAC to RC (day), median (IQR) 41 (28-56) 41 (28-62) 40.5 (30-49) 0.83
Presence of LVI, n (%) 20 (52.6) 20 (66.7) 0 (0) 0.001
Positive surgical margin from RC specimen, n (%) 4(10.5) 4(13.3) 0(0) 0.64
Neutrophil to lymphocyte ratio (NLR), median (IQR) 2.9 (2.1-3.78) 3.1(2.1-4.6) 2.3 (2-2.62) 0.12

N = patient number, BMI = body mass index, Hb = hemoglobin, ECOG = Eastern Cooperative Oncology Group,
NAC = neoadjuvant chemotherapy, RC = radical cystectomy, SD = standard deviation, IQR = interquartile range,
TURBT = transurethral resection of bladder tumor, LVI = lymphovascular invasion

time (IQR), median estimated blood loss (IQR),
median time to start soft diet (IQR), and median
length of postoperative hospital stay (IQR) were
353 (307-411) minutes, 950 (700-1,600) ml, 7 (6-8)
days, and 9 (8-12) days respectively.

Discussion

The use of neoadjuvant cisplatin-based che-
motherapy has been advocated for more than a
decade since several prospective trials showed
significant improvement in survival among MIBC
patients compared with cystectomy alone.””

Patients who meet a pCR after receiving NAC
have excellent long-term overall survival as well
as a pPR.>*" The results from our seven-year
experiences revealed that pCR (25%) and pPR
rates (16.67%) following cisplatin-based NAC
were comparable to recent systematic reviews and
meta-analyses.?®*° For instance, according to the
most recent meta-analysis, pCR was achieved in
16.6% (95% CI : 7.4-25.9%, 12 = 89.7%) patients
and pPR was achieved in 14.6% (95% CI : 0.8-
28.5%, 12 = 89.7%) patients.”® Conversely, there
was no systematic review or meta-analysis, but
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Table 4. Factor associated with pathologic response in subgroup GCb regimen (N = 38)

Characteristics Total Non-responder Responder P-value
(N=38) (N =30) (N=8)

Male sex 0.96 (0.19-4.84) 0.97

Age < 60 years 5.4 (0.84-34.8) 0.08

Smoker 3(0.52-17.32) 0.22

Alcoholic drinking status 2.5(0.5-12.47) 0.26

Presence of DM 0.33 (0.04-3.12) 0.34

Presence of HT 0.61 (0.12-3.14) 0.55

eGFR at baseline > 60 ml/min/1.73 m? 4.67 (0.51-42.92) 0.17

Absence of hydronephrosis 5.18 (0.89-30.25) 0.07

Tumor size < 4 cm 19 (1.89-190.92) 0.004 12 (1.92-75.05)  0.008
Number of NAC cycle > 3 1.5 (0.31-7.19) 0.61

Neutrophil to lymphocyte ratio (NLR) < 3 8 (0.87-73.26) 0.12

GCb = gemcitabine and carboplatin, DM = diabetic mellitus, HT = hypertension, eGFR = estimated glomerular
filtration rate, NAC = neoadjuvant chemotherapy, CI = confidence interval, OR = odds ratio, aOR = adjusted odds ratio

Table 5. Perioperative complications classified by Clavien
Classification (N = 50%)

Clavien-Dindo classification N (%)

No complication 8 (16)

Complication 42 (84)
- Grade 1 6 (12)
- Grade 2 31 (62)
- Grade 3a 2(4)
- Grade 3b 3(6)
- Grade 4a 0 (0)
- Grade 4b 0 (0)
- Grade 5 0 (0)

*Highest grade of complication was used in patient who
had more than one complication

only a few studies, that reported efficacies of car-
boplatin-based NAC. We found that our patients
receiving GCb regimen had lower pCR (5.26%)
and pPR rates (15.79%) compared to previously
published studies*?°, which revealed pCR and
pPR rates ranging from 15-24.1% and 23.3-38%,
respectively.***® The difference could be caused by
many reasons. Firstly, the proportion of locally
advanced disease, including 72% of high T-stage
(cT3-4),22% of node involvement (cN+), and 8%
of M1a disease, in our study was slightly higher
than other published series. These might be the
result of our early practice that most patients with
organ-confined disease (cT2) tended to undergo
immediate cystectomy rather than NAC prior to
RC. Secondly, in this study, there was no specific
criterion for determining who was cisplatin-unfit.

In fact, renal insufficiency is a major issue that
prevents many patients from receiving cisplatin
therapy. However, considering our patients’
mean creatinine clearance of 66.59 ml/min in
the carboplatin group, it seemed that some of
them would be better suited to cisplatin-based
regimens. Thirdly, due to the small number of
trials conducted so far, the response rates from
previous studies that we compared may be a bit
imprecise. Finally, we noticed that our patients in
the carboplatin group had a slightly longer mean
interval time from the last cycle of NAC to RC
(47.4 days) when compared to the Murasawa et
al trial* (< 30 days). However, the optimal time
for RC following NAC that impacts NAC respon-
siveness is still unknown.

Recently, the literatures on predictive factors
of NAC response in MIBC patients were thoroughly
reviewed by European Association of Urology
(EAU)." All aspects including disease-related
factors, patient-related factors, and pathological
factors were explored. Data from some literatures
showed a significant association between patho-
logic response and specific parameters. For ex-
ample, small series by Pokuri et al. demonstrated
a positive correlation between pCR and the pres-
ence of pure urothelial carcinoma®’; and Boeri at
al. found that cigarette smoking was significantly
associated with adverse pathological response
to cisplatin-based NAC.”> However, they finally
concluded that there are currently no established
tools in clinical practice for predicting pathologic
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Table 6. Detail of perioperative complications

Perioperative complications, no. (%) Minor complication Major complication
(Clavien-Dindo grade <2)  (Clavien-Dindo grade > 3A)
Wound complications 2(2.7) 1(1.3)
Pulmonary complications 2(2.7) 0 (0)
Renal insufficiency 14 (18.7) 0(0)
Urinary leakage 2(2.7) 0 (0)
Neurological complications 3 (4) 0(0)
Anemia 32 (42.7) 1(1.3)
Deep vein thrombosis 0(0) 0(0)
Infection 4 (5.3) 0 (0)
Prolong bowel ileus 4(5.3) 0 (0)
Bowel injury 4 (5.3) 1(1.3)
Gut obstruction 1(1.3) 0(0)
Lymphocele 2(2.7) 2(2.7)

*Highest grade of complication was used in patient who had more than one complication

response to NAC. In our study, although, we
discovered four parameters linked to pathologic
downstaging in univariable analysis, there were
only two after multivariable adjustment, which
were Hb at first visit > 12 g/dl (OR 16.42, 95%CI
1.78-151.86, p = 0.01) and NLR < 3 (OR 12.81,
95%CI 1.36-120.9, p = 0.03).

NLR is the basic blood-based marker that
has been thought to represent both systemic in-
flammation and antitumor immune response. An
elevated NLR may indicate that the host is unable
to develop a targeted immune response against
tumor cells, and is related to a poor prognosis.”
Our findings on the pre-neoadjuvant chemother-
apy NLR were perfectly comparable to those from
alarger retrospective study recently published by
Black et al.** which showed that NLR > 3 was the
only significant risk factor associated with a re-
duced response to NAC in multivariable analysis
(OR0.43,95% CI10.22-0.82, p=0.01). Meanwhile,
anemia and low hemoglobin (Hb) levels are
highly typical in patients with malignant tumors.
Furthermore, anemia has been linked to a poor
outcome in a variety of malignancies.*® According
to a recent meta-analysis, preoperative anemia
and low Hb levels in MIBC patients undergoing
RC are significantly associated with earlier recur-
rence and even shorter survival.** Our study not
only supports these findings but it’s also the first
one to show a correlation between Hb and patho-
logic response. Tumor hypoxia, which promotes
tumor growth by stimulating angiogenesis and

has been linked with resistance to chemotherapy,
is one of the hypotheses that could explain this
relevance.”?¢ Another interesting result from our
study was that NAC regimens had no effect on
the pathologic response, regardless of whether
they were cisplatin-based or not (Table 2). This
result may be caused by many limitations which
are discussed later.

Although a few cohort studies reported the
utility of GCb in its role as NAC prior to RC, the
predicting factors for NAC response have yet
to be thoroughly investigated. In our subgroup
analysis focusing on GCb regimen, it appeared
that tumor size smaller than 4 cm (OR 12, 95%CI
1.92-75.05, p = 0.008) was the only factor related
to pathological response. Our median tumor size
was 4.4 cm, which was comparable to the larger
study from Murasawa et al (4.3 cm). According
to the American Urological Association (AUA)
guideline, tumor size is an essential determinant
in the risk stratification to select subsequent
management and a follow-up strategy in NMIBC.
On the other hand, the usefulness of tumor size
in MIBC was questionable. It’s likely to be used
only in bladder-sparing treatments such as tri-
modal therapy. We wish that our results could
be adapted for use in MIBC patients who are
cisplatin-ineligible, and that tumor size will be
a promising predictive factor in the future for
selecting patients who should be treated with
chemotherapy before RC.
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Earlier, Boonnam et al. has published a sin-
gle-center retrospective study of perioperative
outcomes in bladder cancer underwent RC at
KCMH between 2003 and 2013.** Almost all of
the 144 patients in their study underwent imme-
diate RC except one patient who had NAC and
three who received radiotherapy before RC. Their
rates of major complications were slightly higher
than ours (17.4% vs 10%). Operative outcome
variables including median operative time, median
estimated blood loss, and time to start soft diet
from their study were 340 minutes, 1,700 ml, and
8 days, respectively. In comparison to our results,
it appears to be superior to theirs. Despite the
fact that the two trials differ in many aspects, we
may presume that administering NAC before RC
does not increase perioperative complications.

Our study has several limitations. The fact
that it is a single-institution cohort with a retro-
spective design puts it at a high risk of bias. In
addition, our study’s sample size was relatively
modest, and the population in our series with a
high proportion of locally advanced disease, as
described earlier, might not represent ideal
candidates for NAC treatment prior to RC. Fur-
thermore, many factors such as the patients’ age,
renal function, performance status, comorbidi-
ties, and oncologist’s experience may all impact
the decision to use the NAC regimen, which is
solely determined by our oncologists. Asaresult,
it appears that selection bias is unavoidable. De-
spite these limitations, the strength of our study
is that we reported a real-world practice series
that differed from the typically enrolled patients
in the clinical trials. Moreover, it is worth noting
that our series is one of a few published studies
of carboplatin-base NAC in MIBC patients that
have been reported so far.

Conclusion

Pretreatment Hb and NLR were independently
associated with pathologic response to NAC. For
this reason, they have been determined as a prog-
nostic marker in MIBC patient receiving NAC
prior to RC. Furthermore, GCb followed by RC
may be the standard treatment for MIBC patients
who are unfit for cisplatin-based chemotherapy,
particularly in those with tumors less than 4
cm in size. Finally, administering NAC prior to
RC does not increase the risk of perioperative
complications.
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Metastasis prostate Objective: Androgen deprivation therapy (ADT) is often the treatment of choice in
cancer, androgen metastatic prostate cancer patients. However, there is currently an insufficiency of
deprivation therapy, biomarker-related data that can be used in order to predict how the disease would
orchiectomy, castra- respond to ADT. In this study we evaluated the clinical response to ADT, including
tion-resistant prostate factors which are affecting the progression of the disease into castration-resistant
cancer, high volume prostate cancer (CRPC) in patients with de novo metastatic prostate cancer.
metastatic prostate

Materials and Methods: This retrospective study incorporated patients with
metastatic prostate cancer who received ADT at our center from January 2008 to
December 2019. Baseline characteristics, mode of ADT, prostate-specific antigen
(PSA), blood chemistry, Gleason score (GS) grade group, location, and the number
of metastases were analyzed. The risk factors affecting the progression of the
disease were identified.

cancer

Results: Data from 125 patients were included in the study. One hundred patients
(80%) were classified as suffering from high volume metastatic prostate cancer
and six patients (6%) with visceral metastasis. Baseline PSA in high volume and
low volume metastatic prostate cancer were defined as 500 ng/ml and 215.1 ng/
ml respectively. Eighty-one patients (64.8%) received a gonadotrophin-releasing
hormone (GnRH) agonist while 42 patients (33.6%) underwent bilateral orchi-
ectomy. Time to CRPC in high and low volume metastasis was 12 months and
23 months respectively. Patients with Alkaline Phosphatase (ALP) 2350 U/L had
8.5 months to CRPC while patients with ALP <350 U/L had 15 months. High GS
grade group (3-5), short time to PSA nadir (<6 months), PSA nadir level (> 2 ng/
ml), and serum ALP >350 U/L were independent factors associated with shorter
time to CRPC.
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Conclusion: The clinical management of metastatic prostate cancer is challenging;
the main aims of treatment are to prolong overall survival whilst maintaining
quality of life. Patients with aggressive tumors, high volume metastasis, short
time to nadir (TTN), high PSA nadir level, and high ALP level were independent
factors associated with shorter time to CRPC.

Insight Urol 2022;43(1):75-83. doi: 10.52786/isu.a.51

Introduction

Prostate cancer is the most common urolo-
gic cancer. The estimated incidence of prostate
cancer in Thailand is 7.2 per 100,000 population
and the mortality rate is 3.7 per 100 000 with a
5-year prevalence of 14.9%.' The most common
organ metastasis is to the bones.> Patients with
de novo metastatic disease at presentation have
a poorer prognosis compared with patients who
relapse after local therapy. The main treatment for
patients with de novo metastatic prostate cancer is
androgen deprivation therapy (ADT). Treatment
aims to inhibit and delay disease progression into
Castration-resistant Prostate Cancer (CRPC); a
condition that is resistant to hormone inhibition
therapy and is associated with poor prognosis
and survival rates.’ Currently, upfront treatment
with chemotherapy and novel androgen receptor
agents is approved for high volume/risks meta-
static prostate cancer.*® However, upfront treat-
ment is not reimbursable in some countries and
monotherapy with ADT is the mainstay treatment
for those patients. There are several risk factors
for the progression to CRPC that have been iden-
tified including: serum hemoglobin (Hb) levels,
serum alkaline phosphatase (ALP), Gleason grade
group, the prostate-specific antigen (PSA) nadir
level, the time to PSA nadir (TTN), the neutro-
phil to lymphocyte ratio (NLR) and the platelet
to lymphocyte ratio (PLR) >150.”"

Therefore, the primary goal of this study is to
explore the time duration of disease progression
into CRPC, in de novo metastatic prostate cancer
patients, post ADT treatment. A secondary aim
of this study is to identify risk factors affecting
such progression.

Materials and Methods
Study population

This is a retrospective observational study.
The patients who were diagnosed with de novo
metastatic prostate cancer in our center from Jan-
uary 2008 to December 2019, who received ADT,
were retrieved from computer-based medical

records. Patient baseline characteristics included:
age, body mass index (BMI), and Eastern Coop-
erative Oncology Group (ECOG) score, mode
of ADT, serum PSA level, time to PSA nadir,
location and number of bone metastases, patho-
logical report and Gleason (GS) grade group,
serum hemoglobin, serum ALP, serum albumin,
neutrophil count, lymphocyte count, and platelet
count. High-volume disease was defined as the
presence of visceral metastases or >4 bone lesions
with > 1 beyond the vertebral bodies and pelvis
in accordance with CHAARTED Trials.*

The exclusion criteria were: patients who
underwent local controlling treatment, both radi-
cal prostatectomy and radiation therapy or had
previous treatment with the chemotherapeutic
agents Enzalutamide, and Abiraterone. In addi-
tion, patients with no observational investigation
evidence including bone scan and/or computed
tomography (CT) scan and/or magnetic resonance
imaging (MRI) abdomen and pelvis and/or chest
radiographic results were excluded. The patients
who received chemo-hormonal therapy, ADT plus
docetaxel, were also excluded from the study.

Time to CRPC was defined as the time until
documented clinical progression or serologic
progression with a testosterone level of less than
50 ng/dl.°* The time to clinical progression was
defined as the time lapse until progression to bone
metastases and progression according to RECIST,
version 1.0."* Serologic progression was defined
as an increase in the PSA level of more than 50%
above the nadir, reached after the initiation of
ADT, with two consecutive increases at least 2
weeks apart. The date of a first recorded increase
of more than 50% above the nadir was deemed
the date of progression. If the nadir level was less
than 2 ng/ml, then a minimum increase of more
than 2 ng/ml was required.°®

The institution ethics committee approved
the observation protocol and the collection of
clinical data for research purposes (Project Num-
ber REC.63-193-10-1).
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Statistical analyses

Continuous variables are reported as
mean+SD or Median (IQR). Discrete variables are
presented as number (percentage). The primary
endpoint was the time to CRPC of de novo meta-
static prostate cancer patients and the secondary
endpoint was the risk factors affecting the pro-
gression.

CRPC timing was analyzed using the Ka-
plan-Meier curve and a comparison between
the two groups by log-rank test. Finding of risk
factors was examined using the Cox proportional
hazards model.

Cox proportional hazards regression was
used to estimate hazard ratios (HRs) with a 95%
confidence interval (CI). Variables associated
with p < 0.2 in univariate analysis were selected
for multivariate analysis. P < 0.05 were considered
statistically significant. Analyses were performed
using the R program version 3.6.1.

Results
Demographic data

Patient characteristics are shown in Table
1, with a total of 125 cases of de novo metastatic

Table 1. Patient characteristics

prostate cancer patients who received mono-
therapy treatment with ADT being included
in the analysis. The mean age was 69.7 years.
Twenty-five patients (20%) were classified as
having low volume metastasis while 100 patients
(80%) had high volume metastasis. PSA levels in
the high and low volume metastasis groups were
500 ng/ml and 215.1 ng/ml respectively. In low
volume metastasis patients, 7 (28%) had a GS
grade group 1-2, and 18 (72%) a GS grade group
3-5. In the high volume metastasis patients,
there were 19 patients (19%) and 81 patients
(81%) in GS grade groups 1-2 and 3-5 respec-
tively. Eighty-one patients (64.8%) received a
Gonadotrophin-releasing hormone (GnRH)
agonist while 42 patients (33.6%) underwent
bilateral orchiectomy. Six patients (6%) had vis-
ceral metastasis. Twenty-three patients received
chemo-hormonal therapy.

Outcomes

The factors related to duration to CRPC are
shown in Table 2. Patients in the high-volume
cohort had time to CRPC of 12 months compared
to 23 months in the low volume cohort (p < 0.001)

Total High volume Low volume P-value
N=125 n=100 n=25
Age at diagnosis years (SD) 69.7+8.9 69.3+9.0 71.5+8.3 0.255
Body weight (kg) (IQR) 61 (52.0,67.0) 61 (50.0,67.0) 60 (55.0,67.0) 0.491
Height (cm) (SD) 163.7£6.8 163.6£6.9 164+6.6 0.820
BMI (kg/m?) (IQR) 22.5+3.7 22.3+3.9 22.9+3.0 0.510
ECOG n (%) 0.209
0 83 (66.4) 63 (63.0) 20 (80.0)
1 32 (25.6) 29 (29.0) 3 (12.0)
2 10 (8.0) 8(8.0) 2(8.0)
Initial PSA (ng/ml) (IQR) 500 (208.5, 625.0) 500 (304.6,737.4) 215.1(78.8,377.1) < 0.001
GS grade group n (%) 0.474
1-2 8 (6.4) 19 (19.0) 7 (28.0)
3.5 18 (14.4) 81 (81.0) 18 (72.0)
Mode of ADT n (%)
GnRH agonist 81 (64.8) 63 (63.0) 18 (72.0) 0.543
GnRH antagonist 2(1.6) 2(2.0) 0 (0) 1.000
Orchiectomy 42 (33.6) 35 (35.0) 7 (28.0) 0.652
Visceral metastasis n (%) 0.727
Lungs 5(4.0) 5(5.0) 0
Liver 1(0.8) 1(1.0) 0

SD = standard deviation, BMI = body mass index, IQR = interquartile range, ECOG = Eastern Cooperative
Oncology Group performance status, GS = Gleason scores, ADT = androgen deprivation therapy,

GnRH = Gonadotrophin-releasing hormone
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Figure 1. Kaplan-Meier curve of castration-resistant prostate cancer by disease burden

Table 2. Time to CRPC (months) in de novo metastatic
prostate cancer patients

Factors n Time to CRPC  P-value
Median (IQR)

Disease burden <0.001
High volume 100 12 (8.0,18.)
Low volume 25 23 (13.0,35.0)

GS grade group 0.026
1-2 26 17 (11.2,28.0)
3-5 99 12 (8.0,19.0)

Time to PSA <0.001

nadir 69 7 (6.0,9.0)
< 6 months 86 17 (12.0,27.0)
> 6 months

Serum Hb 0.549
>12 g/dl 71 12 (8.5,21.5)
>12 g/dl 54 12.5(9.0,21.5)

PSA nadir level 0.024
< 0.2 ng/ml 8 19.5 (14.2,39.8)
> 0.2 ng/ml 117 12 (9.2,20.0)

Serum Alb 0.174
>4 g/dl 40 12 (7.0,20.8)
>4 g/dl 30 15 (10.2,31.0)

Serum ALP 0.002
<350 U/L 45 15 (11.0,32.0)
> 350 U/L 18 8.5(6.2,12.8)

NLR 0.584
<3 68 12 (8.8,22.2)
>3 57 12 (9.0,19.0)

PLR 0.885
<150 56 12 (9.0,19.2)
> 150 69 12 (9.0,23.0)

GS = Gleason score, PSA = prostate-specific antigen,
Hb = hemoglobin, Alb = albumin, ALP = alkaline
phosphatase

(Figure 1). The duration in which PSA declined
to nadir level was 7 months in the high-volume
metastasis group in comparison to 11 months
in the low volume metastasis group (p-value
=0.011) (Figure 2). Patients with a low GS grade
group score (1-2), low serum ALP (< 350 U/L),
and/or lower PSA nadir level (< 0.2 ng/ml) had
longer time to CRPC. The factors that did not
affect the progression of the disease were serum
albumin, NLR, and PLR. Time to PSA nadir and
time to CRPC in the chemohormanal group were
7 months and 12 months respectively (Figure 5).

The univariate analysis indicated that factors
affecting the progression to CRPC were TTN < 6
months (HR 0.15(95% CI 0.09, 0.23), p < 0.001),
PSA nadir level > 0.2 ng/ml (HR 2.14 (95% CI
1.02,4.48), p=0.025), serum albumin (Alb) level
>4 ¢g/dl (HR 0.74 (95% CI 0.46, 1.2), p = 0.219),
and ALP level > 350 U/L (HR 2.83 (95% CI 1.56,
5.1), p = 0.001).

In multivariate analysis, patients with time
to PSA nadir < 6 months, high-grade group score
(3-4), PSA nadir < 0.2 ng/ml, and high serum
ALP > 350 U/L were the independent factors
associated with short time progression into
CRPC status (Table 3).

When considering factors affecting the pro-
gression to CRPC, it was found that the patients
with high volume metastatic disease with TTN
< 6 months had the shortest time duration with
regard to the development of CRPC. This was
followed by the patients in the high volume meta-
static disease group, with time to PSA nadir level
> 6 months and low volume metastatic disease
with TTN > 6 months, as shown in Figure 3.
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Figure 2. Kaplan-Meier curve of time to Prostatic specific antigen nadir level by disease burden

Table 3. Univariate and multivariate analysis of risk factors affecting the progression to CRPC

Univariate analysis Multivariate analysis
HR (95% Cl) P-value HR (95%Cl) P-value
GS grade group 1 0.075 1 0.038
1-2 1.47 2.013
3-5 0.95-2.27 1.04-3.90
Time to PSA nadir 1 <0.001 1 <0.001
< 6 months 0.15 0.053
> 6 months 0.09-0.23 0.02-0.13
PSA nadir level 1 0.025 1 0.02
< 0.2 ng/ml 2.14 4.487
> 0.2 ng/ml 1.02-4.48 1.27-15.85
Serum Alb 1 0.219 - -
>4 g/dl 0.74
>4 g/d] 0.46-1.20
Serum ALP 1 0.001 1 0.002
<350 U/L 2.83 2.646
> 350 U/L 1.56-5.10 1.42-4.93

GS = Gleason score, PSA = prostate-specific antigen, Hb = hemoglobin, Alb = albumin,

ALP = alkaline phosphatase

However, due to the demographic data of the low
volume metastasis disease with TTN < 6 months
group, there is only 1 person, therefore it is not
possible to find a relationship in the graph. Fur-
thermore, when considering the factors of the GS
grade group together with disease burden (Fig-
ure 4), it was found that high volume metastatic
disease with GS grade group 3-5 resulted in the
shortest time to development of CRPC, followed
by the high-volume metastatic group with GS
grade group 1-2, low volume metastatic disease
with Gleason grade group 3-5, and low volume
metastatic disease with Gleason grade group 1-2.

Time to CRPCin the low volume, high volume,
and high-volume metastasis groups that received
chemohormonal therapy was 25, 12, and 12
months respectively (Figure 5). The median time
from ADT to chemotherapy was 2.78 weeks.

Discussion

Prostate cancer is one of the most common
malignancies in males. Treatment in metastatic
prostate cancer aims to prolong overall survival
whilst preserving quality of life. For decades, the
standard of care (SOC) for metastatic hormone-
sensitive prostate cancer (mHSPC) was ADT.”
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Over the last 5 years, the treatment landscape
has changed dramatically with the addition of
systemic agents that have previously been bene-
ficial in the castrate-resistant setting®; specifically,
docetaxe®, abiraterone’, enzalutamide'®", and
apalutamide.'? Since that time, many changes
have occurred in the treatment of mHSPC.
Nevertheless, at some point, all patients will
progress to CRPC.

The time duration until CRPC may be a
useful tool for the prediction of OS and tumor
behavior.”*** The main focus of this article is to
explore the factors associated with a short dura-
tion of disease progression to CRPC.

The time to CRPC, in a study about the
combination treatment of Docetaxel plus ADT
versus ADT alone in high volume metastatic
hormone-sensitive prostate cancer, was reported
to be 20.2 months VS 11.7 months,® Nevertheless,
in Songklanagarind Hospital, the time to CRPCin
both groups was 12 months. This is possibly due
to the small study population in the combination
therapy group (23 patients).

The demographic of high-volume metastatic
status in our center looked higher than the pre-
vious study, as 80% of patients had high volume
metastatic disease.®'” Most of the patients devel-
oped skeleton-related events or lethal urinary
complications during their 1* visit. Forty-two
patients (33.6%) received bilateral orchiectomy as
their primary ADT. The mode of ADT treatment
depended on the patients’ health insurance.

PSA is widely used for prostate cancer de-
tection, evaluation of therapeutic outcomes, and
predicting prognosis.*>*! Faster decline in PSA
might be associated with cancer related death or
transcriptional outcomes from ADT.?** Recent
studies demonstrated that a rapid decline in PSA
during ADT treatment was a risk factor for the
early progression into CRPC.*** Choueiri et al.
reported TTN < 6 months and PSA nadir > 0.2
ng/ml had shorter overall survival. Hamano et al.
also found that short TTN (< 7 months) and high
levels of PSA nadir (> 0.64 ng/ml) were associated
with a worse overall survival. Our findings were
in agreement with those studies.

Pathology was a strong predictor for OS
and time to CRPC. Patients in the higher grade
group had a poorer prognosis of progression
to CRPC.?**” Kongseang et al. revealed that the

median time to progression in mHSPC patients
treated with ADT, was 37.5,18.1 and 12.5 months
in patients with Gleason scores < 6, 7 and > 8
respectively. In our study, we found a patient with
ahigh GS grade group score (3-5) had a 1.47-fold
high risk of progression when compared with a
lower GS grade group score (1-2), a finding which
was in agreement with a prior study."

ALP is an enzyme primarily found in the
liver, bone, intestine, and kidney. It has been asso-
ciated with bone turnover markers and it has also
been used to evaluate the efficacy of treatment in
mCRPC.?® Mikah et al. reported that the dynamic
changes in ALP during treatment were associ-
ated with better OS in bone metastatic CRPC.”
Recently, evidence associated with ALP and the
prediction of outcomes with regard to mHSPC
has been lacking. Our findings suggest that ALP
> 350 U/L is associated with poor outcomes.

There was a significantly shorter duration
of progression to CRPC after ADT in patients in
the high-volume metastasis group. The reason
for this may be that the majority of these patients
had severe prostate biopsy pathology. The group
with a Gleason grade of more than 3, constituted
80% of the patients in this study. Hence, they
had a statistically significant shorter duration of
PSA reduction to nadir level than the low volume
metastasis group. This is thought to be explained
by the high expression of androgen receptors
in the more severe prostate biopsy pathological
group.'* Nevertheless, the response to ADT treat-
ment was lower."”

There are two limitations of this study. The
first is due to its 10-year retrospective design, it
is dependent on the data collection of several
modalities, for example hand-written notes and
electronic medical recording (EMR). In addition,
there was no standard follow-up or imaging pro-
tocol and serum testosterone and blood chemis-
try were not routinely monitored in our cohort.
Furthermore, upfront treatment is not available
in Thailand. We believe our data could serve as
a guide in making decisions about the proper
treatment for patients with metastatic prostate
cancer. The second limitation is as all the data is
from a single institution the transferability of the
findings may be limited. However, the significant
nature of the findings warrants a multi-center,
larger sample size study in the near future.
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Conclusion

Management in metastatic prostate cancer

is challenging. Prolonging overall survival and
maintaining quality of life are the main clinical
aims. Gleason grade group 3-5, time to PSA nadir
< 6 months, PSA nadir level > 0.2 ng/ml, and
ALP level 2 350 U/L were all independent factors
found to be associated with poorer outcomes.
Thus, close follow-up and upfront treatment is
essential in this group of patients.
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Educational gap, The high burden of kidney disease, global disparities in kidney care, and poor
empowerment, health outcomes of kidney failure bring a concomitant growing burden to persons affected,
literacy, health policy, their families, and careers, and the community at large. Health literacy is the
information technology, degree to which persons and organizations have or equitably enable individuals
kidney health to have the ability to find, understand, and use information and services to make

informed health-related decisions and actions for themselves and others. Rather
than viewing health literacy as a patient deficit, improving health literacy largely
rests with health care providers communicating and educating effectively in
codesigned partnership with those with kidney disease. For kidney policy makers,
health literacy provides the imperative to shift organizations to a culture that places
the person at the center of health care. The growing capability of and access to
technology provides new opportunities to enhance education and awareness of
kidney disease for all stakeholders. Advances in telecommunication, including
social media platforms, can be leveraged to enhance persons’ and providers” edu-
cation; The World Kidney Day declares 2022 as the year of “Kidney Health for
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All” to promote global teamwork in advancing strategies in bridging the gap in
kidney health education and literacy. Kidney organizations should work toward
shifting the patient-deficit health literacy narrative to that of being the respon-
sibility of health care providers and health policy makers. By engaging in and
supporting kidney health-centered policy making, community health planning,
and health literacy approaches for all, the kidney communities strive to prevent
kidney diseases and enable living well with kidney disease.

Insight Urol 2022;43(1):84-93. doi: 10.52786/isu.a.52

Introduction

Given the high burden of kidney disease and
global disparities related to kidney care, in car-
rying forward our mission of advocating Kidney
Health for All, the challenging issue of bridging
the well-identified gap in the global understand-
ing of kidney disease and its health literacy is
the theme for World Kidney Day (WKD) 2022.
Health literacy is defined as the degree to which
persons and organizations have-or equitably en-
able individuals to have-the ability to find, under-
stand, and use information and services to inform
health-related decisions and actions for them-
selves and others."! Not only is there is growing
recognition of the role that health literacy has in
determining outcomes for persons affected by
kidney disease and the community in general,
but there is an emergent imperative for policy
makers worldwide to be informed and cognizant
of opportunities and real measurable outcomes
that can be achieved through kidney-specific
preventative strategies.

The global community of people with
kidney disease

Most people are not aware of what kidneys
are for or even where their kidneys are. For
those afflicted by disease and the subsequent
effects on overall health, an effective health care
provider communication is required to support
individuals to be able to understand what to do,
to make decisions, and to take action. Health
literacy involves more than functional abilities of
an individual; it is also the cognitive and social
skills needed to gain access to, understand, and
use information to manage health condition.” It is
also contextual® in that as health needs change, so
too does the level of understanding and ability to
problem solve alter. Health literacy is, therefore,
an interaction between individuals, health care
providers, and health policy makers.* This why

the imperatives around health literacy are now
recognized as indicators for the quality of local
and national health care systems and health
care professionals within it.” For chronic kidney
disease (CKD), as the disease progresses along-
side other health changes and increasing treat-
ment complexities, it becomes more difficult for
individuals to manage.® Promoted in health policy
for around a decade involving care partnerships
between health-centered policy, community
health planning, and health literacy,” current
approaches need to be shifted forward (Table 1).

Assessing health literacy necessitates the use
of appropriate multidimensional patient-reported
measures, such as the World Health Organiza-
tion-recommended Health Literacy Question-
naire (available in over 30 languages) rather than
tools measuring only functional health literacy
(e.g., Rapid Estimate of Adult Literacy in Medi-
cine or Short Test of Functional Health Literacy in
Adults).® It is therefore not surprising that studies
of low health literacy (LHL) abilities in people with
CKD have been demonstrated to be associated
with poor CKD knowledge, self-management
behaviors, and health-related quality of life and in
those with greater comorbidity severity.” Unfor-
tunately, most CKD studies have measured only
functional health literacy, so the evidence that
LHL results in poorer outcomes, particularly that
itincreases health care utilization and mortality,’
and reduces access to transplantation,'® is weak.

Recently, health literacy is now considered
to be an important bridge between lower socio-
economic status and other social determinants
of health.* Indeed, this is not a feature that can
be measured by the gross domestic product of
a country, as the effects of LHL on the extent of
CKD in the community are experienced globally
regardless of country income status. The lack
of awareness of risk factors of kidney disease,
even in those with high health literacy abilities,
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is testament to the difficulties in understanding
this disease, and why the United States, for in-
stance, recommends that a universal precautions
approach toward health literacy is undertaken."

So, what does the perfect health literacy pro-
gram look like for people with CKD? In several
high-income countries, there are national health
literacy action plans with the emphasis shifted
to policy directives, organizational culture, and
health care providers. In Australia, for instance, a
compulsory health literacy accreditation standard
makes the health care organization responsible
for ensuring providers are cognizant of individ-
ual health literacy abilities.”> Although many
high-income countries, health care organizations,
nongovernmental organizations, and jurisdic-
tions are providing an array of consumer-facing
web-based programs that provide detailed in-
formation and self-care training opportunities,
most are largely designed for individual/family
use that are unlikely to mitigate LHL. There is,
however, substantial evidence that interventions
improving health care provider communication
are more likely to improve understanding of
health problems and abilities to adhere to com-
plex treatment regimens."

Access to information that is authentic and
tailored specifically to the needs of the individual
and the community is the aim. The challenge is
recognized acutely in more remote and low- to
middle-income countries of the world, specifically
the importance of culturally appropriate knowl-
edge provision. The principals of improving
health literacy are the same, but understanding
how to proceed, and putting consumers in charge,
with a codesign approach, is critical and may re-
sult in a different outcome in more remote parts
of the world. This principal especially applies to
communities that are smaller, with less access to
electronic communication and health care ser-
vices, where the level of health literacy is shared
across the community and where what affects the
individual also affects all the community. Deci-
sion support systems are different, led by elders,
and in turn educational resources are best aimed
atimproving knowledge of the whole community.

A systematic review of the evaluation of
interventions and strategies shows this area of
research is still at an early stage,'* with no studies
unravelling the link between LHL and poor CKD
outcomes. The best evidence is in supporting
targeted programs on improving communica-

tion capabilities of health care professionals as
central. One prime example is Teach-back, a
cyclical, simple, low-cost education intervention,
shows promise for improving communication,
knowledge, and self-management in the CKD
populations in low- or high-income countries."
Furthermore, the consumer-led voice has articu-
lated research priorities that align closely with
principals felt to be important to success of
education: building new education resources,
devised in partnership with consumers, and
focused on the needs of vulnerable groups. In-
deed, programs that address the lack of culturally
safe, person-centred and holistic care, along with
improving the communication skills of health
professionals, are crucial for those with CKD.*

The networked community of kidney
health care workers

Nonphysician health care workers, including
nurses and advanced practice providers (phy-
sician assistants and nurse practitioners) as
well as dietitians, pharmacists, social workers,
technicians, physical therapists, and other allied
health professionals, often spend more time with
persons with kidney disease, compared with
nephrologists and other physician specialists. In
an ambulatory care setting at an appointment, in
the emergency department, or in the inpatient
setting, these health care professionals often see
and relate to the patient first, last, and in between,
given that physician encounters are often short
and focused. Hence, the nonphysician health
care workers have many opportunities to discuss
kidney disease-related topics with the individuals
and their care partners and to empower them.'”*®
For instance, medical assistants can help identify
those with or at risk of developing CKD and can
initiate educating them and their family members
about the role of diet and lifestyle modification
for primary, secondary, and tertiary prevention
of CKD while waiting to see the physician.”
Some health care workers provide networking
and support for kidney patient advocacy groups
and kidney support networks, which have been
initiated or expanded via social media platforms
(Figure 1).2°?' Studies examining the efficacy of
social media in kidney care and advocacy are on
the way.*>*

Like physicians, many activities of nonphy-
sician health care workers have been increasingly
affected by the rise of electronic health recording
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Figure 1. Schematic representation of consumer and health care professionals’ collaborative advocacy using social

media platforms with the goal of Kidney Health for All

and growing access to internet-based resources,
including social media, that offer educational
materials related to kidney health, including
kidney-preserving therapies with traditional and
emerging interventions.** These resources can be
used for both self-education and for networking
and advocacy on kidney disease awareness and
learning. Increasingly, more health care pro-
fessionals are engaged in some types of social
media-based activities, as shown in Table 2. At
the time of this writing, the leading social media
used by many—but not all—kidney health care
workers include Facebook, Instagram, Twitter,
LinkedIn, and YouTube. In some regions of the
world, certain social media are more frequently
used than others given unique cultural or access
constellations (e.g., WeChat is a platform often
used by health care workers and patient groups
in China). Some health care professionals, such as
managers and those in leadership and advocacy
organization positions, may choose to embark on
social media to engage those with CKD and their
care partners or other health care professionals
in alliance building and marketing. To that end,
effective communication strategies and outreach
skills specific to responsible use of social media
can provide clear advantages given that these
skills and strategies are different and may need

modification in those with LHL. It is imperative
to ensure the needed knowledge and training for
accountable approach to social media is provided
to health care providers, so that these outreach
strategies are utilized with the needed awareness
of their unique strengths and pitfalls, as follows™:

(i) Consumers’ and care partners confi-
dentiality may not be breached upon posting
anything on social media, including indirect
referencing to a specific individual or a particular
description of a condition unique to a specific
person (e.g., upon soliciting for transplant kidney
donors on social media).?*%

(ii) Confidential information about clinics,
hospitals, dialysis centers, or similar health care
and advocacy entities may not be disclosed on
social media without ensuring that the needed
processes, including collecting authorizations to
disclose, are undertaken.

(iii) Health care workers’ job security and
careers should remain protected with thorough
review of the content of the messages and illus-
trations/videos before online posting.

(iv) Carelessand disrespectful language and
emotional tones are often counterproductive and
may not be justified under the context of freedom
of speech.
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Table 2. Social media that are more frequently used for kidney education and advocacy

Social media Strength

Limitations

Additional comments

video-based formats

Facebook - Frequently used social media
platform by many kidney
patients and patient groups

Instagram

Twitter - Often used by physician
specialists and scientists,
including nephrologists

LinkedIn - More often used by
professionals, including in
industry

YouTube - Video-predominating platform - Less effective with non-

WeChat - Widely used in mainland
China

Pinterest - Picture-based, often used by

dietitians

- Widely used for entertaining
purposes, which can dilute its
professional utility

- Less frequently used by
patients and care partners

- Originally designed for
employment and job-seeking
networking

- Access is often limited to
those living in China or its
diaspora

- Currently limited use by
some health care workers

- User-friendly platform for
kidney advocacy, enabling
wide ranges of outreach goals

- Photo-predominating platform - Not frequently used by health - Picture friendly, potentially
care professionals

effective for illustrative
educational purposes

- Increasing popularity among
physician and specialty circles

- Mostly effective to reach out
to industry and managerial
professionals

- Wide ranges of outreach and
educational targets

- Effective platform to reach
out to patients and health
care professionals in China

- Useful for dietary and
lifestyle education

The global kidney community of policy
and advocacy

Policy and advocacy are well-recognized
tools that, if properly deployed, can bring about
change and paradigm shift at jurisdictional level.
The essence of advocating for policy change to
better address kidney disease is, in itself, an ex-
ercise in improving health literacy of the policy
makers. Policy development, at its core, is a key
stakeholder or stakeholder group (e.g., the kidney
community, who believes that a problem exists
that should be tackled through governmental ac-
tion). There is an increasing recognition of the im-
portance of formulating succinct, meaningful, and
authentic information, akin to improving health
literacy, to present to government for action.

Robust and efficacious policy is always
underpinned by succinct and applicable infor-
mation; however, the development and commu-
nication of this message, designed to bridge the
gap in knowledge of relevant jurisdictions, is only
part of the process of policy development. An
awareness of the process is important to clinicians
who are aiming to advocate for effective change
in prevention or improvement of outcomes in the
CKD community.

Public policies, the plans for future action
accepted by governments, are articulated through
a political process in response stakeholder ob-

servation, usually written as a directive, law,
regulation, procedure, or circular. Policies are
purpose fit and targeted to defined goals and
specific societal problems and are usually a
chain of actions effected to solve those societal
problems.? Policies are an important output of
political systems. Policy development can be
formal, passing through rigorous lengthy pro-
cesses before adoption (such as regulations), or
it can be less formal and quickly adopted (such
as circulars). As already mentioned, the govern-
mental action envisaged by the key stakeholders
as solution to a problem is at its core. The process
enables stakeholders to air their views and bring
their concerns to the fore. Authentic information
that is meaningful to the government is critical.
The policy development process can be stratified
into 5 stages (i.e., the policy cycle), as depicted by
Andersen (1994)* and adapted and modified by
other authors® (Figure 2). The policy cycle con-
stitutes an expedient framework for evaluating
the key components of the process.
Subsequently, the policy moves on to imple-
mentation phase. This phase may require sub-
sidiary policy development and adoption of new
regulations or budgets (implementation). Policy
evaluation is integral to the policy processes and
applies evaluation principles and methods to as-
sess the content, implementation, or impact of a
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Agenda Setting:
Identify and define the
problem (in this case, CKD
epidemic) and define the
arena (legislature, Ministry,

LGAs)

Evaluation:
Stakeholders assess how
efficient, effective, and
successful the policies are.
Also consider if the policy

needs to continue, be
odified, or discontinued.

_~Implementation:
/" Healthcare workers and
other stakeholders
provide necessary
guidance to persons and
bodies implementing the
policy.

Formulation:
Objective setting: such as
early detection and

prevention, rationing of
access to RRT or increasing
access to kidney bearing in

mind cost, political and

ethical expediency

Adoption: §
Experts/scientists offer \
expert advice as to which

solution is best (such as

early detection and early
treatment). _

Figure 2. Policy cycle involving 5 stages of policy development. CKD = chronic kidney disease, KRT = kidney

replacement therapy; LGA, local government area.

policy. Evaluation facilitates understanding and
appreciation of the worth and merit of a policy
as well as the need for its improvement. More
important, of the 5 principles of advocacy that
underline policy making,* the mostimportant for
clinicians engaged in this space is that of commit-
ment, persistence, and patience. Advocacy takes
time to yield the desired results.

The Advocacy Planning Framework, devel-
oped by Young and Quinn in 2002, consists of
overlapping circles representing 3 sets of concepts
(way into the process, the messenger, and mes-
sage and activities) that are key to planning any
advocacy campaign:

(i) “Way into the process”: discusses the
best approaches to translate ideas into the target
policy debate and identify the appropriate audi-
ence to target.

(ii) Messenger: talks about the image maker
or face of the campaign and other support para-
phernalia that are needed.

(iii) Message and activities: describe what
can be said to the key target audiences that is
engaging and convincing. And how best it can
be communicated through appropriate commu-

nication tools.

Advocacy is defined as “an effort or cam-
paign with a structured and sequenced plan of
action which starts, directs, or prevents a specific
policy change.”' The goal being to influence de-
cision makers through communicating directly
with them or getting their commitment through
secondary audiences (advisers, the media, or
the public) to the end that the decision maker
understands, is convinced, takes ownership of the
ideas, and finally has the compulsion to act.”’ As
with improving health literacy, it is the commu-
nication of ideas to policy makers for adoption
and implementation as policy that is key. There
is much to be done with bridging this gap in
understanding of the magnitude of community
burden that results from CKD. Without good
communication, many good ideas and solutions
do not reach communities and countries where
they are needed. Again, aligned with the princi-
ples of developing resources for health literacy,
the approach also needs to be nuanced according
to the local need, aiming to have the many good
ideas and solutions be communicated to com-
munities and countries where they are needed.



Insight UROLOGY : Vol. 43 No. 1 January - June 2022

%5 91

Advocacy requires galvanizing momentum
and support for the proposed policy or recom-
mendation. The process is understandably slow
as it involves discussions and negotiations for
paradigms, attitudes, and positions to shift. In
contemplating advocacy activities, multiple
factors must be considered, interestingly not
too dissimilar to that of building health literacy
resources: What obstructions are disrupting the
policy-making process from making progress?
What resources are available to enable the process
to succeed? Is the policy objective achievable con-
sidering all variables? Is the identified problem
already being considered by the policy makers
(government or multinational organizations)?
Any interest or momentum generated around it?
Understandably, if there is some level of interest
and if government already has its spotlight on the
issue, it is likely to succeed.

Approaches to choose from include the
following’!*

« Advising (researchers are commissioned to
produce new evidence-based proposals to assist
the organization in decision making).

« Activism: involves petitions, public demon-
strations, posters, fliers, and leaflet dissemination,
often used by organizations to promote a certain
value set.

e Media campaign: having public pressure
on decision makers helps in achieving results.

» Lobbying: entails face-to-face meetings
with decision makers; often used by business
organizations to achieve their purpose.

Here lies the importance of effective and
successful advocacy to stakeholders, including
policy makers, health care professionals, com-
munities, and key change makers in society. The
WKD, since inception, has aimed at playing this
role. WKD has gained people’s trust by delivering
relevant and accurate messaging and supporting
leaders in local engagement, and it is celebrated
by kidney care professionals, celebrities, those
with the disease, and their care givers all over the
world. To achieve the goal, an implementation
framework of success in a sustainable way includes
creativity, collaboration, and communication.

The ongoing challenge for the International
Society of Nephrology and International Feder-
ation of Kidney Foundations-World Kidney

Alliance, through the Joint Steering Committee
of WKD, is to operationalize how to collate key
insights from research and analysis to effective-
ly feed the policy-making process at the local,
national, and international levels, to inform or
guide decision making (i.e., increasing engage-
ment of governments and organizations, like
World Health Organization, United Nations,
and regional organizations, especially in low-re-
source settings). There is a clear need for ongoing
renewal of strategies to increase efforts at closing
gap in kidney health literacy, empowering those
affected with kidney disease and their families,
giving them a voice to be heard, and engaging
with the civil society. This year, the Joint Steering
Committee of WKD declares “Kidney Health for
All” as the theme of the 2022 WKD to emphasize
and extend collaborative efforts among people
with kidney disease, their care partners, health
care providers, and all involving stakeholders
for elevating education and awareness on kidney
health and saving lives with this disease.

Conclusions

In bridging the gap of knowledge to improve
outcomes for those with kidney disease on a glob-
al basis, an in-depth understanding of the needs
of the community is required. The same can be
said for policy development, understanding the
processes in place for engagement of governments
worldwide, all underpinned by the important
principal of codesign of resources and policy that
meets the needs of the community for which it
is intended.

For World Kidney Day 2022, kidney orga-
nizations, including the International Society
of Nephrology and International Federation of
Kidney Foundations-World Kidney Alliance,
have a responsibility to immediately work to-
ward shifting the patient-deficit health literacy
narrative to that of being the responsibility of
clinicians and health policy makers. LHL occurs
in all countries regardless of income status; hence,
simple, low-cost strategies are likely to be effec-
tive. Communication, universal precautions, and
teach back can be implemented by all members
of the kidney health care team. Through this vi-
sion, kidney organizations will lead the shift to
improved patient-centered care, support for care
partners, health outcomes, and the global societal
burden of kidney health care.
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Abstract

Frequency-volume charts (FVC) and Bladder diaries (BD) are widely accepted
as additional tools for the evaluation of urinary tract symptoms to assist in treat-
ment. They are simple and inexpensive as well as raising awareness and providing
precise information. Despite the guidelines and experts recommending a 3-day
use of FVC/BD for evaluation in both men and women with lower urinary tract
symptoms, the findings may not be sufficiently detailed for some specific symp-
toms. To avoid poor compliance and poor reliability, the appropriate duration and
instructions are mandatory and standardized in each patient. However, there are
some limitations and concerns which need to be recognized before interpretation.
The aim of this review is to investigate and demonstrate the appropriate duration
of FVC/BD to increase completion rate, compliance and reliability as well as to
decrease interpretation errors of FVC/BD

Insight Urol 2022;43(1):94-8. doi: 10.52786/isu.a.53

Introduction

Frequency-volume charts (FVC) and
Bladder diaries (BD) are additional tools for the
evaluation of urinary tract symptoms (LUTYS)
to assist in treatment, being particularly useful
because they are simple and inexpensive. The
International Continence Society (ICS) classi-
fied three types of diaries for lower urinary tract
evaluation. The first is the micturition chart (MC)
which is a record of the times of micturition, day
and night, for at least 24 hours. Secondly, the
FVC which is used to record the time of each
micturition and the voided volume for at least 24
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hours. Lastly, the BD is used to add information
from the FVC which includes fluid intake, pad
usage, incontinence episodes and the degree of
incontinence.’

According to ICS terminology, all measure-
ments from the FVCincluded daytime frequency,
nighttime frequency (nocturia), 24-hour frequen-
cy, 24-hour urine production, voided volume
and maximum voided volume.! Both polyuria
and nocturnal polyuria could be diagnosed
using data from the FVC. Additional information
added from the BD includes daily fluid intake,
time of consumption, incontinence episodes, type
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of incontinence, pad usage, urgency and degree
of urgency.> Not all the information is necessary
in some circumstances but the completion of all
aspects is usually recommended.

In order to successfully analyze the voiding
pattern, the patients need to record all details
completely for an appropriate length of time,
however, usually the longer the duration of use
of the FVC/BD the more precise the record of
the pattern of voiding. However, in some cases
compliance by the patient to finish the FVC/BD
decreased over time due to the burden.’ As a result,
the reliability may be decreased. Not only is the
increase in patient burden a limitation but also
the time necessary for the physicians who assign
FVC/BD to analyze the data. This retrospective
study was carried out in patients primarily diag-
nosed with nocturia over a period of 6 years in a
functional urology practice. It revealed that FVC/
BD was recommended in only 50% of patients
after the initial visit and only 62% of these patients
complied with FVC/BD.* Approximately 50-60%
of patients successfully completed a 3-day BD
and the most difficult part was the calculation of
the voided volume, particularly in women.>® The
lowest percentage of completion and reliability
was maximum voided volume during the night.°®

The 3-day FVC/BD as a standard recommen-
dation may not be appropriate for all lower urinary
tract conditions, particularly in cases in which
high accuracy is required.” In many studies it was
found that the completion rate of FVC/BD was
between 50 and 60% of participants.*® However,
there have been some limitations and pitfall expe-
rienced during the recording using the FVC/BD.
In order to address these concerns, this review
aims to discover the appropriate duration of FVC/
BD to increase completion rate, compliance and
reliability as well as to decrease interpretation
errors of FVC/BD.

Limitation of FVC/BD

Before a physician directs a patient to record
FVC/BD, any limitations need to be recognized
before in order to maximize recording, analysis
and interpretation. Although FVC/BD is more
accurate than patient recall’, it needs to be recog-
nized it does not replace history taking.

The most important limitations are the level
of education and cooperation of the patient. In
well-educated patients, health care providers can
simply teach them how to fill in and complete the

FVC/BD before the first visit without compromis-
ing the accuracy of the information.?

In addition, the habits of the individual pa-
tients can affect recording such as convenience
void and self-learning. Convenience voids were
described in 2005 and defined as voiding episodes
when the bladder was emptied for social reasons,
before going out on a long journey and before
retiring to bed at night.” This issue affected the
analysis of the data collected from the FVC, par-
ticularly with regard to mean voided volume and
mean interval between voids. A previous study
demonstrated that 72% of healthy volunteers
recorded at least 1 convenience void in a 7-day
FVC. In the case of self-learning, the longer du-
ration of BD may influence a patient with UUI
by effects of self-monitoring so that episodes of
urinary incontinence (UI) would be decreased
over time."

FVC duration VS Reliability and Com-
pliance

Appropriate duration of recording FVC has
been debated. To increase reliability a longer
duration is required but then the compliance will
decrease.! In addition, the day-to-day variation
was found to decrease over a longer duration.
With regard to reliability, various studies reported
on duration of recording of FVC between 1 and 14
days, all in different population and with different
lower urinary tract problems.

The latest AUA/SUFU guidelines for diag-
nosis and treatment of a non-neurogenic over-
active bladder in adults stated that information
from BD may be obtained and useful to monitor
efficacy and guide treatment.'? The EAU guide-
lines for non-neurogenic male and female LUTS
recommended using BD to assess the symptoms,
especially in the case of prominent storage symp-
toms. The duration of BD completion was at least
3 days.'>"

One study proposed the terms “diary fatigue”
and “diary despair” from longer duration of com-
pletion of a BD." To avoid both conditions, physi-
cians need to optimize the duration according to
symptoms. Before discussing the reliability, most
studies used intraclass or interclass correlation
coefficients (ICC) as a tool to define reliability in
each quantitative parameter. If ICC was equal to
or more than 0.75, the parameter indicated good
reliability. In contrast, if ICC was less than 0.5,
the parameter had poor reliability.'®
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Non-specificlower urinary tract symptoms
(LUTS)

Despite the greater burden from alonger du-
ration FVC, the study comparing 2-, 3- and 7-day
FVC revealed that both male and female partic-
ipants significantly preferred the 7-day rather
than a 2- or 3-day FVC.? Many studies compared
less than 7-day and 7-day FVCs and found that
the completion rate of a 3-day and 7-day FVC
was 90% and 50%, respectively. This suggested
that the 3-day FVC was superior to the 7-day in
terms of data completeness.'”” Another study in
women with LUTS concluded that completion
of a 4-day was as adequate as a 7-day FVC with
nearly a 50% reduction in burden."” In the case of
a 1-day FVC, a study demonstrated that it might
be sufficient to differentiate between high and
low symptoms scores, but it could not be used
to diagnose lower urinary tract dysfunction or
monitor after treatment.’® A systematic review
study of the optimum duration of FVC for the
assessment and monitoring of patients with LUTS
revealed that 3- and 7-day FVC had higher ICC
(reliability) but no statistically strong conclusions
could be made due to the variety of methodolo-
gies used, the quality of the studies, sample sizes
and selection bias."

Urinary incontinence (UI)

Information regarding Ul has been found to
be accurately gained from FVC/BD. In the case of
a 1-day FVC positive outcomes were that less time
was needed and there was sufficient information
to gain insight in women with objective urgency
urinary incontinence (UUI) but the negative out-
come was there was not enough detail pertinent
to various activity conditions such as a leisure
day and a working day.*

In the case of the 3-day FVC, the total num-
ber of incontinent and total number of voiding
episodes were reliable following the 3 days* but
the data was not enough in cases with a small
number of UI episodes. A 7-day FVC showed
enough of a pattern for an evaluation of the fre-
quency of UI episodes10 particularly in a patient
who had 3 or more Ul episodes per day.” Longer
than 7 days such as 14-day FVC may be effective
in women with UUI due to self-monitoring and
life-style modification.'” Therefore, duration
of FVC/BD should be considered on type and
severity of UL

Nocturia

The primary aim of using FVC in cases of
nocturia is to define the etiology including global
polyuria, nocturnal polyuria and/or low voided
volume.”” Generally, the FVCis considered a stan-
dard tool in the diagnosis of nocturnal polyuria
and the monitoring of a treatment outcome.” If
a reliability of more than 80% is needed, a 3-day
FVCorlonger is enough for nocturia and noctur-
nal urine production but compliance significantly
decreased after day 4 therefore would not be ad-
visable.! In addition to FVC, another promising
method for the diagnosis of nocturnal polyuria
is analysis of a single urine sample produced at
the time of first nocturnal awakening.**

FVC and Questionnaires

There was a weak correlation and lack of
agreement between a 3-day FVC and the In-
ternational Prostate Symptom Score (IPSS)**
indicating that the FVC could not replace the
questionnaire. Moreover, the questionnaire may
under- or overestimate the number of nighttime
voids so therefore the FVC should be included
as part of the evaluation of nocturia.*** As a
consequence of the lack of a standard BD, the In-
ternational Consultation on Incontinence Ques-
tionnaire (ICIQ) Bladder Diary for evaluation of
LUTS was developed in 2012. On phase 1a of the
testing of this diary, ¥ patients and 30 clinicians
were enrolled onto the study. The results showed
that the patients preferred a diary duration of 7
days or less without a specific format and the
clinicians preferred a 3-day duration in a single
format.” Phase 1b - content validation was carried
out and then the ICIQ-BD was validated and
compared with the outcomes of the questionnaire
or urodynamics. Only nocturia revealed strong
agreement between ICIQ-male/female LUTS
questionnaires and ICIQ-BD whereas urgency
had weak correlation between the questionnaires
and urodynamics.”

FVC and Urodynamics

FVC and urodynamics need to be used for
different aims. Many studies tried to use FVC as
atool to diagnose lower urinary tract dysfunction
instead of urodynamics. In 1994, the Larsson
FVC was proposed as a differential diagnostic
tool using frequency and mean voided volumes
between UUI with detrusor overactivity (DO)
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and genuine stress urinary incontinence (SUI) in
women instead of urodynamics.*® At the end of
the study this tool was not popularly used because
the sensitivity and specificity for DO were 52%
and 70%, and the sensitivity and specificity for
SUI were 66% and 65%, respectively.”’ Another
study in women with DO showed a low correla-
tion between FVC and urodynamic parameters
as well as concluding that FVC could not be used
for diagnostic purposes.*

A study in 15 healthy nulliparous women,
who scored a grade of fullness on FVC as a tool
to measure bladder sensation during normal daily
life and later were examined by urodynamics,
showed that 65% of all voids was made without
any desire to void. When comparing bladder
sensation between FVC and urodynamics, there
was no statistically significant difference in FVC
with the exception of the volume at urgent desire
to void after voluntarily postponing to void.*
Therefore, bladder sensation on FVC can provide
information regarding bladder sensation before
a urodynamics study is performed.

Conclusion

FVC/BD is a simple, basic and useful tool to
help physicians understand lower urinary tract
symptoms. The greater the length of time the
FVC/BD is completed by the patient, the greater
the reliability of the data collected but the higher
the patient burden. Lack of some information in
the FVC/BD does not mean the data are useless
as it depends on the focus of the physician at that
time. In some cases, in which the diagnosis is
doubtful, completion of the FVC/BD is encour-
aged not only for the monitoring a treatment out-
come but also for research purposes. The FVC/BD
cannot replace history taking, questionnaires and
urodynamics and all are essential to support each
other to help physicians to give a precise diagnosis.
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Introduction

Abstract

Active surveillance is one of the options available for management of renal masses
smaller than 4 cm with a suspicion of malignancy in association with nephrectomy
and ablative procedures. In general, small renal masses grow slowly and have a
very low metastatic potential, but exceptions occur. Active surveillance is generally
offered in the elderly with high comorbidities but there is a lack of validated data
in other patient demographics. Data from younger and healthier patients are
gradually emerging and have shown promising results but still require further
validation. Computed tomography (CT), magnetic resonance imagin (MRI), and
ultrasonography (US) are all acceptable imaging modalities for surveillance of
renal masses, but CT is the most commonly used. Intervals of surveillance differs
from study to study, but the most common schedule is 3, 6, and 12 months after
initiation, then annually. The cut off point for delayed intervention is growth > 0.5
cm/year or absolute size > 4 cm. Oncologic outcome is comparable to nephrec-
tomy and ablation in terms of cancer-specific survival. Quality of life for patients
undergoing active surveillance is also comparable but is significantly lower in
those with confirmed malignant biopsy results. Cost of active surveillance is as a
rule more cost effective than nephrectomy or ablation.

Insight Urol 2022;43(1):99-108. doi: 10.52786/isu.a.54

complex renal cyst sized < 4 cm ora Tla tumor, as

Renal cell carcinoma is the 6™ most com-
mon cancer in males and 10" in females,
accounting for 5% and 3% respectively of all
diagnosed malignancies.! In the Thai population,
the age-standardized rate of renal cell carcinoma
is 1.2 per 100,000. The incidence of diagnosis of
renal mass has been increasing over the past 20
years potentially due to the increased utilization
of cross-sectional imaging for various reasons.
This also increases the detection of small renal
masses (SRMs), defined as a solid renal mass or
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the trend is that renal masses are being discovered
at a smaller and smaller size.?

Due to its low malignancy and metastatic
potential, and the fact that most patients are
asymptomatic, management of SRMs remains a
clinical dilemma between the risk of deterioration
of renal function and surgical complications from
nephrectomy, and the benefit of early removal
and accurate pathologic diagnosis. Active surveil-
lance is one of the available management options
according to guidelines from the majority of in-
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stitutions and the referral of patients for periodic
monitoring, usually with imaging and laboratory
tests, for signs of progression or metastasis with
an intention for curative intervention once pro-
gression is detected.

This aim of this review is to describe evidence
which is currently available with regard to active
surveillance of SRMs.

Nature of small renal masses

In contrast with larger enhancing renal masses
where the diagnosis of malignancy is relatively
reliable from imaging and the aim of treatment
is mainly eradication, small enhancing renal
masses pose slightly unique challenges for clinical
decision making due to uncertainty in diagnosis
and the rather indolent biological nature of these
potential tumors.

SRMs are known for their low levels of both
malignant potential and aggressive nature. Data
from renal mass biopsy and molecular profiling
have indicated that 20% are benign masses, 60%
are indolent RCC and only 20% are potentially
aggressive RCC.*

Size and growth

SRMs were found to exhibit various growth
potentials ranging from no growth at all to a rapid
growth, but the majority grow rather slowly. In
2012, Lane conducted a pooled retrospective
analysis from 18 studies into a total of 957 SRMs
with an average initial size of 2.8 cm and reported
an average growth of 3.2 mm/year. The data from
the included studies even indicated a proportion
of 15-25% which exhibited zero growth.> Data
from the Delayed Intervention and Surveillance
for Small Renal Masses (DISSRM) Registry, which
is a large prospective multi-institutional prospec-
tive clinical study regarding outcomes of active
surveillance of SRMs, demonstrated a median
growth rate of 0.9 mm/year in 271 patients and
also reported that 42% of tumors showed zero
growth or less (size reduction).® Although growth
rates vary from patient to patient, there has yet to
be a reliable parameter to predict which tumor is
more likely to grow, as many authors have failed
to demonstrate any correlation between growth
rates and specific parameters.®® Even malignant
tumors can exhibit zero growth.>

Although no parameters are predictive of
tumor growth, the test of time will. Data from
the DISSRM registry have demonstrated that

SRM:s are more likely to grow (or shrink) during
the first 6 months of follow-up than after 1 year
of active surveillance.®

Metastasis

SRMs do possess a small but non-negligible
potential to metastasize. A systematic review in
2012 from a total of 880 patients reported a meta-
static rate of 2% during a median follow-up time
of 2 years.'” Data from post-nephrectomy (partial
or radical) patients have also demonstrated a
similar metastatic rate of 1.8% during 6.9 years
of follow-up." A recent systematic review in 2021
collected data from 20 studies and found that 6
studies reported a 0% rate of metastasis while an
overall metastatic rate was 2.2% with a median
follow up time of between 21-77 months.'

While size does not predict growth, it ap-
pears to predict metastasis as initial tumor size
was found to be larger in patients who devel-
oped metastasis than those who did not.”” Even
post-nephrectomy patients with pathologically
confirmed RCC still demonstrated similar results
with a metastatic rate of 0%, 1.1%, 3.3%, and 6%
in tumors smaller than 1 cm, 1-2 cm, 2-3 cm, and
3-4 cm, respectively.*

Mortality

As SRMs carry a very low potential for
metastasis, the same could be inferred in terms
of mortality. McIntosh described a five-year
cancer-specific mortality of 1.2%.% Data from
the DISSRM registry which pooled patients who
received any treatment or surveillance showed an
even lower mortality with a seven-year cancer-
specific survival of 98.8% in the partial nephrec-
tomy group and 100% for radical nephrectomy,
ablation and active surveillance group.'* Overall
survival, in contrast, was much lower in the active
surveillance group, in comparison with other
groups, probably due to older age and higher
comorbidity rates of subjects.

Case selection
Patient status

The selection of an appropriate patient
remains one of the most challenging and vital
aspects of active surveillance, and a well-defined
universally accepted group of criteria for eligibility
of active surveillance has yet to be established.
This is largely due to the paucity of evidence in
young and healthy patients.”” Fundamentally,
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active surveillance is usually offered to patients
with significant competing health risks that might
offset the risk of death by cancer progression or
renders the risk of interventions to be excessively
high.'s As there has yet to be a randomized trial
and the majority of patients who chose active
surveillance tend to have old age and high co-
morbidities, most of the available studies have a
median age between 67-83 years."?

In comparison, the guidelines from other
major institutions including the NCCN, American
Urological Association (AUA), and European
Association of Urology (EAU) similarly recom-
mend prioritization of active surveillance in elderly
patients and those with significant co-morbidities.
AUA and NCCN also offer active surveillance as
an option for patients with a mass smaller than
2 cm.”? AUA also describe multiple favorable
factors for active surveillance including border-
line renal function and patient preference, as well
as other tumor characteristics such as size < 3
cm, cystic feature predomination, non-infiltrative
features, low complexity, growth < 5 mm/year,
and favorable histology.

As data supporting the safety of active sur-
veillance in the elderly and those with significant
co-morbidities are becoming more reliable, its
applicability in young and healthy patients is
starting to be recognized as well. Recent data in
2021 analyzing the subgroup of patients from
the DISSRM registry with an age younger than
60 years have shown promising results. Of 82
patients, overall survival and cancer-specific
survival at seven years were 90.8% and 100%,
respectively. Intervention rate was also found to
be similar to previous data at 19%. These results
are not simply a representation for young patients
but represent young and healthy patients as 96%
of the active surveillance population has an
Eastern Cooperative Oncology Group (ECOG)
performance status grade 0-1 and half of the
study population has a Charlson Comorbidity
Index of zero.*

Cell types and renal mass biopsy

As SRMs can vary in nature and consist of
both benign and malignant tumors. Renal cell
carcinoma (RCC) can also be classified into
multiple histologic subtypes including clear cell
RCC, chromophobe RCC, papillary RCC, and
rarely, collecting (Bellini) duct carcinoma. Dif-
ferent histological subtypes of RCC are known to

behave differently, as collecting duct carcinoma
is considered to be the most aggressive, followed
by papillary RCC type II, clear cell RCC, and
papillary RCC type I, respectively.” Different
levels of aggressiveness also translate into a dif-
ference in mortality, as has been indicated in a
recent meta-analysis. This study demonstrated
a significantly higher mortality in patients with
papillary RCC type II than clear cell RCC (HR:
1.2) and similar outcomes between clear cell RCC
and papillary RCC type 1.2

Similar behavior has also been observed in
SRMs. Finelli et al. reported a predicted growth
rate of 2.5 mm/year in biopsy-proven clear cell
RCC and 0.17 mm/year in papillary type I RCC.
Chromophobe RCC and papillary type II RCC
growth fall in the range between clear cell and
papillary type I RCC. It is worth noting that
although the average growth is significantly
different between subtypes, all subtypes demon-
strate a wide heterogeneity of growth ranging
from slight regression to rapid progression.” In
addition to histologic subtype classification, mul-
tiple pathologic features such as a high nuclear
grading, lymphovascular invasion, sarcomatoid
differentiation, and rhabdoid differentiation can
adversely affect cancer-specific survival as well.**

Although the accuracy and safety of renal
mass biopsy is often, historically, of major con-
cern for most clinicians, a growing body of liter-
ature may be suggesting otherwise. A systematic
review of 17 studies reported a non-diagnostic
rate ranging from 0-22%.” This number could
possibly be reduced further by a repeat biopsy.* A
more recent study also reported a similar result.”’

Renal mass biopsy has also been found to
accurately diagnose malignancy and histologic
subtypes in SRMs. Marconi et al. conducted a
meta-analysis which included 33 studies from
1967 to 2011, sensitivity and specificity for the
diagnosis of malignancy were 99.7% and 98.2%,
respectively, in those with diagnostic biopsy. The
reported concordance rate of histologic subtype
between biopsy and surgical pathology from
multiple studies was 96%.2** However, sensitivity
for the detection of tumor grading and adverse
pathologic features from biopsy may not be as
high.”

Another major concern with regard to renal
mass biopsy for most clinicians is its incidence
of associated complications. Renal mass biopsy
can potentially lead to various complications
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including pain, bleeding complications including
hematoma and hematuria, infection, and the area
of greatest concern, biopsy tract tumor seeding.
Perirenal hematoma is the most common com-
plication of renal mass biopsy at approximately
2-7%, but hematomas that required transfusion
only occurred in 0.7% of cases. Hematuria oc-
curred in 3% which were shown to be almost
entirely self-limiting.” There were also multiple
reports of pseudoaneurysm which required
angioembolization.’*' The risk of needle track
tumor seeding is extremely low. There was a single
case reporting needle tract seeding diagnosed by
radiologic imaging from a mass that turned out
to be urothelial carcinoma, but the tract was not
confirmed pathologically.** Another pathological
analysis of perirenal fat and peritumoral fat to
specifically detect seeding in another study did
not find any evidence of tumor seeding.”

As the benefit and safety of renal mass biopsy
are becoming more established, renal mass biopsy
has, therefore, become more and more utilized
over the last decade, especially in SRMs.***
However, as renal mass biopsy still harbors some
non-diagnostic risk and demonstrable, though
very low, risk of false-negative for malignancy,
most guidelines from European and American
institutions still regard the use of renal mass
biopsy as “consider” and almost unanimously
recommend against renal mass biopsy when the
result may not alter clinical management (Table 1).

In summary, the selection of patients with
SRMs who are eligible for active surveillance is
a clinical challenge. To date, available data sug-
gests that old age, high co-morbidity, small size,
less aggressive cell types, and absence of adverse
features are favorable factors for patient selection
for active surveillance.

Surveillance protocols

As the purpose of active surveillance is to
delay a primary intervention until a patient ac-
tually shows signs of tumor progression and to
omit the intervention for those who do not, three
components are of utmost importance in doing
so; modality of surveillance, interval of surveil-
lance, and triggers for intervention.

Modalities

Since radiographic imaging is used to detect
the clinical progression of SRMs, the ideal imag-
ing modality should be able to reliably provide
clinicians with tumor characteristics including
its size, complexity (in terms of cystic mass),
invasion, and any signs of distant metastasis. At
the same time there needs to be a minimizing of
cost, exposure to ionizing radiation, and adverse
effects of contrast media, as patients under active
surveillance are deemed to potentially undergo
multiple imaging procedures throughout their
lifetime.

Computerized tomography (CT) with contrast
media is one of the most commonly used imaging

Table 1. Institutional guidelines recommendation for renal mass biopsy (RMB) in the setting of active surveillance

For patients with a solid or Bosniak 3/4 complex cystic renal mass in whom the risk/ benefit
analysis for treatment is equivocal and who prefer AS, clinicians should consider renal mass biopsy
(RMB) (if the mass is solid or has solid components) for further oncologic risk stratification

Perform a percutaneous biopsy in select patients who are considering active surveillance.
Use core needle biopsy rather than fine needle aspiration.
Do not perform a renal tumor biopsy of cystic renal masses, unless areas with a solid pattern

Not indicated for comorbid and frail patients who can be considered only for conservative
Consider renal mass biopsy at initiation of active surveillance or at follow-up, as clinically

All patients with an SRM should be considered for RTB when the results may alter management.
Patients who are considered for an active surveillance protocol may benefit from a biopsy to
assess risk for metastasis while undergoing surveillance but not necessary for all patients who

AUA 2021
EAU 2021
are present.
management.
NCCN 2022
indicated.
ASCO 2017
undergo surveillance.
ESMO 2019

Renal biopsy is recommended to select patients with small masses for active surveillance,
especially because of the incidence of non-malignant tumors in this setting.
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modalities in the diagnosis and follow-up of renal
masses due to its high availability, accessibility,
and accuracy."” Therefore, CT is ranked at 9 points
in the American College of Radiology (ACR)
appropriateness criteria for the diagnosis of renal
mass.” In addition to the obvious risk of adverse
reactions from contrast agents, ionizing radiation
exposure is one of the major concerns of utilizing
CT for surveillance. From a single triple-phase
protocol of KUB system CT scan, patients are
usually exposed to an average effective dose of
11.2 mSv of radiation.”” This seemingly insignif-
icant dose of radiation can accumulate rapidly
when performed repeatedly every 3-12 months
resulting in a significant amount of radiation.*
Hence, attention to the minimization of radiation
should be ensured in patients undergoing active
surveillance. Omission of some phases that may
not play an important role in surveillance such
as a pre-contrast phase or delayed phase could
potentially reduce radiation exposure in some
situations. A dual-energy CT scan is also another
technique that carries the potential to reduce ra-
diation exposure. The dual-energy CT scan is an
emerging imaging technique that uses different
energy (kV) of radiation simultaneously, which
results in two different image data sets from a sin-
gle scan. The technique, when used during image
acquisition after contrast media injection, creates
images that can be processed using a specialized
algorithm to create “virtual unenhanced (VUE)
images”. Thus, the virtual unenhanced images
could, theoretically, replace the need to acquire
a pre-contrast image and reduce the radiation
exposure by up to 33%.% In reality, however, the
technique still harbors some limitations that hin-
der its widespread use. In comparison with true
unenhanced images, there are some increases in
the attenuation value of multiple solid organs in
VUE images, including the kidney, which might
affect the radiologic interpretation of enhance-
ment.*” However, another study reported that
these variations do not significantly affect the
classification of renal mass.* In addition, there
has yet to be a standardized protocol of dual-en-
ergy CT across various manufacturers.”
Magnetic resonance imaging (MRI) carries
an equally high accuracy as CT in the diagnosis
and follow-up of renal masses. It is ranked at 8
points in the ACR appropriateness criteria; one
point below CT, owing to its higher cost and lower

availability.’* MRI may be superior to CT in the
detection of enhancement in the internal solid
part of cysts with wall calcification as the MRI
signal is not interfered with by calcification.* In
addition, MRI is also preferable to CT as it does
not expose patients to ionizing radiation. Further-
more, patients with chronic kidney disease (CKD)
may be more suitable for MRI as the gadolinium
used does not affect renal function. Nephrogenic
systemic fibrosis (NSF) is one of the major adverse
reactions of gadolinium-based contrast agents
(GBCA) and by far the most serious one. It is
well known that CKD patients with glomerular
filtration rates <30 ml/min/1.73 m? are at signifi-
cant risk of developing NSE. Surprisingly, recent
evidence indicated that the risk is only applicable
to group I and III GBCAs only. Group II GBCAs
are found to expose patients to an extremely low
to non-existent risk of developing NSF**, such
that the ACR manual on contrast media recom-
mended a routine assessment of renal function
to be optional prior to group II GBCAs admin-
istration.* Therefore, an MRI, if available, could
potentially be regarded as the modality of choice
for patients with severe renal impairments in the
near future.

The advantages of ultrasonography are its
high availability, low cost, and lack of ionizing
radiation. However, ultrasonography has its
limitations due to its lower image resolution
especially in patients with obese body habitus,
hemorrhage in cystic mass, and cyst wall calcifi-
cation. Owing to its lower resolution, its ability
to detect a renal mass smaller than 2 cm is also
much lower than CT.* The use of color Doppler
imaging has been shown to further enhance the
characterization of renal mass.*® In recent years,
contrast-enhanced ultrasonography (CEUS) is
emerging as a new technique to improve the im-
age quality and accuracy of ultrasound. CEUS has
been demonstrated to have a similar diagnostic
value to CT and can even outperform CT scan in
the detection of septa, wall thickenings and wall
enhancements in cystic renal masses.* In terms
of surveillance, size measurement of renal mass
is also similar to CT, Bertelli et al. demonstrating
that median size did not differ between CT and
CEUS at all follow-up points during a surveillance
period of over 2 years.* CEUS is also especially
useful in patients with renal impairments as the
microbubble-filled contrast agent used in CEUS
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is not excreted through the kidney.”

As the resolution of conventional ultrasound
is still inferior to cross-sectional imaging and the
contrast media for CEUS is only available in a few
selected institutions, the diagnosis of SRM is usu-
ally determined by CT or MRI. For surveillance,
however, all three modalities were found to be
used in various reported surveillance protocols.
CT with contrast media was the most commonly
used modality for follow-up in 33 studies. The use
of MRI for follow-up was reported in 14 studies
to be between 6 and 34%. Ultrasonography was
reported as being used for follow-up after initial
cross-sectional imaging in 11 studies with 2
studies using ultrasonography for follow-up in
100% of cases.'” This is in accordance with the
recommendations from NCCN in which CT or
MRI was recommended for the diagnosis and the
first follow-up for active surveillance, and could
be followed up by CT, MRI or ultrasonography
as indicated."”

Surveillance intervals and triggers for interven-
tion

While most SRMs usually grow slowly, re-
ports have shown that a minute proportion of
SRMs can still grow up to 7 mm per month and
most SRMs that do exhibit changes in size do so in
the early period of surveillance.® Therefore, most
surveillance protocols use a follow-up schedule
that is most frequent initially then gradually be-
come less frequent as patients go through their
surveillance years. Data from a meta-analysis
reported that the most commonly used follow-up
schedule was at 3, 6, 12 months after initiation of
surveillance, then annually afterwards. None of
the studies reported on the rationale behind their
follow-up schedule nor mentioned the endpoint
of surveillance."

Initial data with regard to the trigger for
delayed intervention stemmed from the litera-
ture on renal masses in patients with von Hip-
pel-Lindau disease who usually develop multiple
renal masses and, thus, are usually treated with
surveillance until the masses were of a significant
size. The cut-off size used in the study was 3 cm
in which any masses below this size had shown to
develop no metastasis in a median follow-up of
nearly 5 years.*” On the contrary, sporadic renal
masses are usually more heterogeneous in tumor

biology, therefore, the cut-off from size alone may
not suffice. The growth rate of SRMs has been
found to be associated with metastasis and no
metastasis was found in SRMs with no growth at
all.>"® As a result, most studies adopt a cut-off at
an absolute size of > 4 cm or a growth rate of >
0.5 cm/year with some studies also included the
detection of metastasis for triggering a delayed
intervention®" (Figure 1).

Outcomes
Oncologic outcomes

Comparison of oncologic outcomes between
active surveillance and other treatment options
is based on very limited data owing to the lack of
prospective randomized studies and the scarcity
of long-term outcome. Early data came from the
Surveillance, Epidemiology, and End Results
(SEER) Program urinary cancer file which
enrolled 733 patients from 2000 to 2013. The
results have shown a benefit of thermal ablation
and cryoablation over deferred therapy, even
when adjusted for age, tumor size and grade.”
However, a more recent prospective data set from
the DISSRM Registry which enrolled patients
from 2009 onwards has demonstrated a compara-
ble cancer-specific survival among nephrectomy,
ablation and active surveillance when adjusted for
Charlson comorbidity index, age and sex. Overall
survival was lower in the active surveillance arm
due to a significantly higher comorbidity but active
surveillance was not independently associated with
worse overall survival in an adjusted analysis."

Most recent data on active surveillance in
young healthy patients eventually confirmed
that the lower overall survival in the active sur-
veillance arm could be attributed to old age and
high comorbidities. With a 5 year median follow-
up time, there was no significant difference in
seven-year overall survival between active sur-
veillance and primary intervention; 94% vs 91%,
respectively. Cancer-specific survival was 100% in
both groups. Furthermore, a delayed intervention
may not actually be “delayed” as the term indi-
cates since a subgroup of patients who eventually
underwent a delayed intervention, which may
represent a more aggressive portion of SRMs,
demonstrated a similar 5-year recurrence-free
survival to primary intervention; 100% for active
surveillance and 96% for primary intervention.*
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Figure 1. Suggested aigorithm for the management of renal mass smaller than 4 cm with a suspicion of malignancy

Quality of life

In terms of quality of life, active surveillance
has its advantages with regard to the possibility of
avoiding unnecessary procedures and recovery at
the price of stress from uncertainty in relation to
the diagnosis. Balancing the two sides of a coin is
crucial in advising patients to choose from various
treatment options. McAlpine et al. demonstrated
that in the 10-year horizon, 70 years old patients
would similarly benefit from partial nephrecto-
my or active surveillance as the gain in Quality
Adjusted Life Months (QALMs) was found to
be 38 months and 36 months, respectively.”!
When compared with ablative procedures, ac-
tive surveillance also demonstrated a similar
quality-adjusted life expectancy to cryoablation
and was significantly higher than radiofrequency
ablation.”

With regard to psychological distress, Gold-
berg et al. reported a similar Edmonton Symptom

Assessment System - revised score (ESAS-r) and
a psychological distress sub-score (PDSS) of
ESAS-r between active surveillance and primary
treatment. Nonetheless, the similar results be-
tween the two groups could possibly rely on the
hope of the tumor being benign since a subgroup
analysis of patients with biopsy-proven malig-
nancy resulted in significantly higher ESAS-rand
PDSS scores than in primary treatment.”

Cost

The cost of different management options is
one of the factors that could affect a doctor-pa-
tient decision, especially in alow-resource setting.
Cryotherapy was shown to be over 3,000 Cana-
dian dollars more costly than active surveillance
while providing the same quality-adjusted life
expectancy (during the average exchange rate
of CAD 1.03 to USD 1).5 Active surveillance
was also the option of choice when analysis was
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carried out using the willingness to pay (WTP)
threshold of USD 50,000 per QALY gain while
primary treatment was the option of choice when
the WTP threshold is raised to USD 75,000.>*
In Thailand, however, these numbers should be
regarded cautiously since the WTP threshold in
Thailand and the United States are widely differ-
ent. From a random survey across all regions of
Thailand, an average WTP/QALY-gain ranged
between THB 59,000 to 285,000 (USD 1,843-
8,906 at the exchange rate on Nov 2nd, 2020) and
there were no data on the analysis of cost-effec-
tiveness concerning SRMs at this range.”

Itis also worth noting that most of the quality
of life and cost-effectiveness analyses are based
on the 60-70 year old patient demographic due to
the rarity of long-term outcome data on younger
patients.

Conclusion

Active surveillance is a safe, effective, and
also cost-effective option for small renal masses
in patients in the old age and high comorbidity
demographic. Data on active surveillance in
young and healthy patients is emerging and could
possibly extend the utilization of the active sur-
veillance option for SRMs in a more generalized
population in the future. Renal mass biopsy is an
effective method for further risk stratification of
SRMs prior to the selection of treatment options.
Most surveillance protocols use cross-sectional
imaging at the first follow-up study which is then
followed up by CT, MRI, or ultrasonography,
usually over increasing intervals.
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Multiple revisions of inflatable penile prosthesis: a case report
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This article presents considerations regarding dilemmas and treatment concerning
the revision of inflatable penile prosthesis (IPP) after non-infectious mechanical
malfunction. The aim of this report is to improve surgical planning to avoid the
most common complications after revision of inflatable penile prosthesis. With

greater understanding, implanters could more accurately select patients and provide
increased information and advice maximizing the results.

Insight Urol 2022;43(1):109-11. doi: 10.52786/isu.a.55

Introduction

Penile prosthesis is an effective option for
erectile dysfunction (ED), refractory to medical
and non- invasive therapy. Implants are reliable
and high satisfaction rates have been recorded
among patients and partners. Mechanical failure
is the most common non-infectious compli-
cation. Revision rates from system failure vary
between centers, with recorded failure range of
15% at 5 years and 30-40% at 10 years.' Failure
rate was not related to surgeon expertise.” Mean
duration to initial malfunction was 7.4 years.?

Infectious complications remain of signifi-
cant concern in IPP revision surgery, the risk of
specific device infection showing a strong correla-
tion with increased risk being based on number
of prior IPPs: 1°* (6.8%; 3/44), 2" (18.2%; 4/22),
3 (33.3%; 4/12), 4™ (50%; 4/8), and 5™ (100%;
2/2) (R2=0.90, p=0.01).*

This article presents the issues surrounding
dilemmas and treatment in order to prevent in-
fection in non- infectious revision of IPP.
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Case Report

This 82-year-old Australian gentleman had
his 1stimplanted IPP procedure 16 years ago. He
had no known etiology of ED and no history of
diabetes or any potentially related disease. The
1st implant worked well for 15 years but then the
malfunction occurred. A 2™ implant procedure
was then carried out, also with IPP, but this was
effective for only 1 year, the implant only resulting
in 50% inflation. There was no sign of infection
and the patient desires a 3™ implant.

The exact sites of malfunction differ between
the infrapubic vs scrotal implants. Most malfunc-
tions of the scrotal device have been shown to
involve tubing fractures at the pump strain reliefs,
whereas infrapubic device malfunctions typically
involve the cylinders or the reservoir.” The dilem-
ma is whether to only remove and replace the
specific malfunction part or exchange the whole
component. From a review of relevant literature
the exchange of the entire component appears to
be advantageous as regards low infection rate and
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future malfunction.

Another important issue is the chance of
infection in revision cases. Estimates of infection
rates following revision surgery have been as high
as between 10.0 and 13.3% in comparison to be-
tween 0.46 and 2.00% in virgin cases.® Henry et
al.” found positive bacterial cultures on 70% of
clinically uninfected devices suggesting biofilms
are a significant source of infection risk with
revision surgery. Gross et al.® evaluated culture
results at the time of explantation of clinically
infected device or Mulcahy salvage, and found no
growth in 33% of cases, gram positive isolates in
73% of cases, and gram negative isolates in 39%
of cases. Candida (11.1%), anaerobes (10.5%),
and MRSA (9.2%).

In the drive to prevent infection, many
recommendations have proved beneficial: preop-
erative urine culture’, hair removal', antibiotic
impregnated/coated implant'!, and preoperative
parenteral antibiotics.*® In 1996, Mulcahy et
al. described a new protocol for the immediate
replacement of infected IPPs which involved
complete device removal, and serial wound
washout, followed by re-implantation of a new
IPP (Table 1)."* Similar results were reported
in 2000 by Mulcahy", showing no evidence of
infection in 45 out of 55 patients (82%) at a mean
follow-up of 35 months.

The patient in this study took a shower with
chlorhexidine solution on the day of the opera-
tion. Parenteral antibiotics were administered,
specifically Vancomycin 1 gm and Amikacin 500
mg. Hair was clipped in the operating room.
The operative site was scrubbed with Povidone
iodine scrub for 15 minutes. A Foley catheter was
inserted into the urethra to empty the bladder.
An incision was made at the penoscrotal site. The
former implant (AMS 700° model 20 cm length
with 1 cm rear tip extender) was removed. Only
50 ml of NSS remained in the reservoir, therefore
potentially the malfunction in this case was from
minor leakage in the system. There was no pus
or collection detected. Implant sites were vigor-
ously irrigated following the Mulcahy protocol.
Gentamicin 240 mg diluted in NSS 200 ml was
used instead of Kanamycin plus Bacitracin. The
surgeon and the whole team changed gowns and
gloves and new cloths were draped on the patient.
A 20 cm standard length Coloplast Titan® with
standard cap was implanted. A new subdartos

pouch was created for the pump in the scrotum
to avoid infection from the Biofilm of the former
pump. A 50 ml syringe filled with NSS was at-
tached to the reservoir tube to test the prosthesis
cylinders. This process was to ensure the function
and quality of the erection. In preparation for
reservoir placement, the contralateral side to the
previous operation was selected. The external
ring was identified, and a small Deaver retractor
and index finger were inserted to create space in
front of the transversalis fascia. The reservoir was
placed and filled with NSS 60 ml, then the final
connection between the pump and reservoir was
completed. The system was checked by inflation
and deflation several times to make sure that it
was functioning properly, then the incision was
closed.

On post-operative day 1 no immediate
complications were detected. The catheter was
removed and the patient could walk with only
minor pain. An oral antibiotic was prescribed,
specifically Amoxiklav® 1 gm twice daily for 2
weeks. One week after surgery there was no sign
of infection. After one month, the patient started
operating the implant.

Discussion

Penile prosthesis revision in a clinically un-
infected patient has a higher infection rate than
is found in first-time implantation. A combina-
tion of infection-retardant coated components,
vigorous washout, proper preparation of skin
incision site, use of perioperative antibiotics, and
avoiding contact between the patient’s skin and
the implant lowers infection rates. Implanters
should inform patients about risks associated
with the procedure and carry out the operation

Table 1. Mulcahy protocol

1. Remove all prostatic parts and foreign materials

2. Irrigate wound and all compartments with 7
antiseptic solutions
2.1 Washes 1 and 7: kanamycin and bacitracin
2.2 Washes 2 and 6: half-strength hydrogen
peroxide
2.3 Washes 3 and 5: half-strength povidone iodine
2.4 Wash 4: water pic pressure irrigation with
vancomycin 1 g and gentamycin 80 mg in
normal saline 5L

3. Change gown, gloves, drapes, and instruments

4. Implant new prosthesis
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using the strict guidelines advised in the Mulcahy
protocol. Penile prosthesis infection is the most
significant complication following prosthesis im-
plant surgery leading to postoperative morbidity,
increased health care costs, and psychological
stress for the patient. These can all be reduced
effectively following the guidelines advised in
this study.
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Abstract

For vaginal reconstructive surgery, the vaginal defect sometimes cannot be closed
with primary intention due to poor tissue quality or loss of the vaginal wall. To
cover the defect, plastic surgeons may be consulted with regard to a tissue advance-
ment flap, a very complex procedure, and urologists may not feel familiar with it
or comfortable with carrying it out. The rotational labial and inferior pudendal
artery based inner thigh flap, devised by Professor Shlomo Raz, is a simple and
useful procedure which urologists can perform with a short learning curve. There-
fore, this article aims to demonstrate the surgical technique involved in this flap
which can be widely used as an adjunct to any vaginal reconstructive procedures.

Insight Urol 2022;43(1):112-6. doi: 10.52786/isu.a.56

Introduction

In vaginal reconstructive surgery for lower
urinary tract problems, many flaps have been
used for many purposes. To summarize, the aims
of the use of the flap are to create a new urethra for
luminal stricture, interposed between the urinary
tract and vagina after genitourinary fistula repair
and prevent further scar formation after lysis
adhesion. Sometimes, a large vaginal defect is un-
intentionally created after reconstructive surgery
or wide excision, and it cannot primarily be closed
in an appropriate manner. As a consequence of
the unclosed vaginal defect, urologists need to
know how to perform a rotational cutaneous flap
from the perineal area. Many cutaneous flap tech-
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niques have been reported' but the majority are
complex and may not be appropriate for vaginal
reconstructive surgery. This surgical illustration
aims to demonstrate step by step the techniques
involved in the carrying out of this simple cutane-
ous flap, namely the rotational labial and inferior
pudendal artery based inner thigh flap. This flap is
known, in brief, as the rotational labial and inner
thigh flap, a procedure which was invented and
disseminated by Professor Shlomo Raz.* In our
experience, this flap is mostly used as an adjunct
to transvaginal closure of irradiated vesicovaginal
fistula (VVF) but is sometimes used in cases of
severe labial agglutination with distal vaginal
stenosis, in which simple vaginoplasty has failed.
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Materials and Methods

This is a case study in which rotational labial
and inner thigh flap was performed. A 67-year-
old woman presented with continuous urinary
incontinence for 1 year. The patient had been
diagnosed with cervical cancer and treated
by hysterectomy with adjuvant external beam
combined with intracavitary radiotherapy 23
years ago. After carefully evaluation, VVF was
confirmed as a cause of the symptoms and was
suitable for transvaginal closure.

In cases of irradiated VVE, repairs can suc-
cessfully be carried out if the bladder and urethra

are of good quality. The criteria for successful
completion are bladder capacity more than 200
mL with low pressure after occluded fistula, no
detectable telangiectasia or scarring on endoscopic
examination and no luminal or extraluminal
urethral stricture defined by easy passage of a
larger than 22 Fr cystoscopic sheath. In addition,
if hydroureteronephrosis is presented preopera-
tively, the surgery has a high likelihood of failure
or requires supravesical diversion.

Surgical steps

Figure 1. (A) In order to decrease tension on the bladder wall before closing the fistula, the vaginal wall needed to
be dissected and released from the bladder wall. (B) After the bladder wall had been closed in a watertight fashion,
the vaginal defect was revealed (area indicated by the dotted line) and it could not be repaired by primary intention

because of poor tissue quality and tension.

Figure 2. An extended incision (blue line) was made from the introitus as an inverted U shape. The arterial supply of
inner thigh flap was based on the inferior pudendal artery. The flap length was dependent on the length of the vaginal
defect which was measured from the proximal to distal end. Importantly, the flap length to base ratio needed to be

1.5-2to 1.
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Figure 3. After completion of the incision and dissection of the subcutaneous tissue, the two flaps were detached from
underlying structures including fascia and bone. The first one is known as the labial wing and the second one as the
inner thigh wing. (A) The inner thigh wing was medially rotated to the vagina whereas the labial wing was laterally
rotated to the inner thigh (white arrows). (B) After the flaps were rotated into the appropriate position without tension
and the blood supply was not compromised, the inner thigh flap was overlaid onto the vaginal defect and sutured to
the vaginal wall with interrupted absorbable suture No. 2-0. The labial flap was overlaid on the inner thigh defect and
sutured layer by layer, starting from the subcutaneous layer and proceeding to the skin using interrupted absorbable
suture No. 2-0 initially and subcuticular stitches for the closure of the skin.

Figure 4. After the flaps were completely fixed and all defects covered, the final appearance was as shown in this figure.
The drain is not required if the dead space is completely obliterated by suturing. For postoperative care, this surgical
wound could be easily cared for by the patient themselves with regular cleaning, for example with a sitz bath. In this
instance, oral antibiotics, covering gram negative, aerobic and anaerobic bacteria, were prescribed for 2-4 weeks, a
practice particularly important in cases involving pelvic radiation.

Results areas of wound dehiscence without infection. No
In Siriraj Hospital, we have performed ro- active bleeding, abscess formation, flap necrosis
tational labial and inner thigh flap in 12 cases or reoperation were reported.

between 2016 and 2021 (Table 1). All had small
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Discussion

Sometimes, urologists need to perform vag-
inal reconstructive surgery to treat lower urinary
tract problems such as VVF repair. In specific
conditions, including those associated with pelvic
radiation and multiple vaginal surgery, vaginal
wall quality is poor even though topical estro-
gen is preoperatively applied to improve tissue
quality. Therefore, tissue graft or flap may play
a role in closure of the vaginal defect. Use of a
tissue flap is more appropriate than a graft as it is
well tolerated by the vaginal environment, a site
with multiple microorganisms’® and also avoids
problems of graft contraction.

Most surgical techniques used for external

genitalia reconstruction are complex™* as are
those for neovaginal creation.”® To date few
studies have reported using a flap for closure
of vaginal defect after reconstruction. The flaps
which have been described and reported are the
gracilis myocutaneous flap® and the pedicled
profunda artery perforator with gracilis muscle
flap.” These techniques are reliable, but they need
plastic surgeons. From our experience, the rota-
tional labial and inferior pudendal artery based
inner thigh flap, as described in this case study, is
simple and is associated with low morbidity. We
believe that most urologists could perform this
procedure with a short learning curve so that it
may be useful and helpful in real-life practice.

Table 1. Patient information and outcome of rotational labial and inferior pudendal artery based inner thigh flap

No. Age Symptoms Diagnosis Outcome at Comments
(years) follow up
1 72 Urinary Irradiated VVF No recurrent VVF -
incontinence at 21 months
2 45 Urinary Irradiated VVF No recurrent VVE -
incontinence at 45 months
3 60  Urinary Irradiated VVF No recurrent VVF  After 30 months, cervical cancer
incontinence at 30 months had recurred and involved the
bladder. Treatment: Palliative
care
4 67  Urinary Irradiated VVF No recurrent VVF  After 14 months, VVF has
incontinence at 14 months recurred due to urethral stricture.
Treatment: Ileal conduit
5 61  Urinary Distal vaginal stenosis Spontaneous -
retention Labial agglutination voiding at 41
months
6 76  Urinary Irradiated VVFE Failed Treatment: Ileal conduit
incontinence
7 73 Urinary Distal vaginal stenosis Failed Long-term indwelling urethral
retention from prolapse surgery catheter
8 75  Urinary Distal vaginal stenosis Failed Long-term indwelling urethral
retention from pelvic radiation catheter
9 70 Urinary Distal vaginal stenosis Failed Treatment: transurethral
retention from pelvic radiation incision bladder neck
10 81  Urinary Irradiated VVF Failed No further treatment
incontinence
11 76  Painfullesion  Extramammary Paget’s No perineal Tumor recurrence in other areas
disease at distal urethra recurrence at 18 including bladder and ureters
and vagina months Treatment: Chemotherapy
12 70 Urinary Distal vaginal stenosis Spontaneous -
retention Labial agglutination voiding at 6 months

VVEF = vesicovaginal fistula
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Conclusion

The rotational labial and inferior pudendal
artery based inner thigh flap is a simple and use-
tul adjunct procedure to vaginal reconstructive
surgery which may facilitate repair of a large
vaginal defect which has proved difficult to treat
with primary closure.
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