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Ozet

Amag: Pediatrik poptilasyonda testis vaskiila-
ritesini MicroV Doppler (MVD) ve Q pack incele-
mesi ile degerlendirdik ve deneyimsiz ile kidemli
radyologlar arasindaki interobserver variabiliteyi
inceledik. Ayrica ¢ocuklarda testis kanlanmasini
gostermede MVD ve Q pack incelemesini renkli
ve power Doppler ile karsilagtirdik.

Gereg ve Yontemler: Caligmaya 114 testis
(4-14 yas aras1) dahil edildi. Testis mikrodamar
yapisi renk, power, MicroV Doppler ve Q-pack
inceleme teknikleri kullanilarak incelendi. Testis
parankiminin vaskularitesini gorsel olarak puan-
lamak i¢in renk, Power ve MicroV Doppler igin
bir gruplama sistemi olusturuldu.

Bulgular: Calismamizda tiim g¢ocuklarda
MVD ile testis kan akiminin varhigimni dogruladik.
Renkli, power Doppler ve MVDde goézlemciler
arasinda anlamli bir fark olmadigini ve MVDde
tutarlilik degerinin renkli ve power Dopplere gore
daha yiiksek oldugunu bulduk. Q-pack degerleri
ile hasta yas1 arasinda anlaml bir pozitif kore-
lasyon gozlemledik. Bu ¢aliymadan elde edilen
Q-pac degerleri yasla birlikte artti. Istatistiksel
olarak anlamli yanliligin olmamasi, yontemin ya-
rarli oldugunu gosterir.

Sonug: MVD, gozlemciler arasi 6nemli bir
degiskenlik olmamasi ve ¢aligma hayatinin ilk
yillarinda daha az deneyimli radyologlar igin
prepubertal torsiyon gibi akut skrotal patolojileri

Abstract

Objective: We evaluated the testis vasculari-
ty in pediatric population with MicroV Doppler
(MVD) and Q pack examination and to detect
differences between a limited experience and a
experienced senior radiologists. The inter-observ-
er agreement in MVD and Q pack examination is
evaluated. We also compared MVD and Q pack
examination with color and power Doppler in
demonstrating testicular blood supply in children.

Material and Methods: 114 testis (between
the ages of 4-14) were included in the study. Tes-
ticular microvessel structure was examined by
using color, power, MicroV Doppler and Q-pack
examination techniques. A grouping system was
created for color, Power and MicroV Doppler to
score the vascularity of the testicular parenchyma
visually.

Results: In our study, we confirmed the pres-
ence of testicular blood flow with MVD in all
children. We found that there was no significant
difference between the observers in color, pow-
er Doppler and MVD and the consistency value
was higher in MVD compared to color and power
Doppler. We observed a significant positive cor-
relation between Q-pack values and patient age.
Q-pac values obtained from this study increased
with age. The lack of statistically significant bias
indicates that the method is useful.

Conclusion: MVD is a reproducible method
since there is no significant interobserver vari-

The study was approved by Ethical Committee of Bagcilar Training and Research Hospital (Approval No: 2020.01.1.09.009). All research was performed in accor-

dance with relevant guidelines/regulations, and informed consent was obtained from all participants.
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kolaylikla tespit edebilmesi nedeniyle tekrarlanabilir bir yontemdir.
Béylece ¢ocuklarda acil vakalarin degerlendirilmesinde radyoloji
asistanina eslik eden kidemli rehberlige duyulan ihtiyag azalabilir.

Anahtar Kelimeler: mikro V doppler, testis, kan akist

INTRODUCTION

Ultrasonography (US) and classical Doppler meth-
ods are among the most important diagnostic tools in
the evaluation of the acute scrotum in the pediatric
population (1). It is quite difficult to evaluate blood
flow since testicles are small and flow rates are low in
children (2, 3). In a significant proportion of healthy
children in the pediatric age group, blood flow can not
be monitored by classical methods in the testicles. In
the testis with torsion, grayscale findings of parenchy-
ma and the reactive increase in the scrotal fluid may
not always be observed especially in the early period
(4). Unfortunately, conventional methods such as color
and power Doppler are insufficient in demonstrating
testicular blood flow in the pediatric population, es-
pecially in small children. In cases such as the acute
scrotum, it is important to evaluate the testicular blood
supply quickly and accurately. Currently, the gold stan-
dard analysis for testicular blood flow is the color-pow-
er Doppler examination (2, 5, 6).

MicroV Doppler ultrasound is a newly developed
noninvasive Doppler technique that qualitatively reveals
the slow flow dynamics of small vascular structures (7).
Conventional Doppler US methods detect small ves-
sel flow as an artifact and therefore it can not demon-
strate the slow flow of the microvessels effectively (7).

Recently, several researchers reported exploring
testis vascularity in children by using microvascular
imaging techniques. However, there is no study in-
vestigating the reliability and reproducibility of Micro
V Doppler and Q pack in pediatric patients. Micro V
Doppler can visualize the vascularity of microvessels
within small organs. However, there is no data avail-
able about the interobserver agreement of this method
and whether there is any change in the results obtained
after the examination of an experienced radiologist (8).
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ability and can easily detect acute scrotal pathologies such as prepu-
bertal torsion for the less experienced radiologists in the early years
of working life. Thus, the need for senior guidance accompanying
radiology resident in the evaluation of emergency cases in children
may decrease.

Keywords: blood supply, micro V doppler, pediatric age pop-
ulation

In this prospective study, we evaluated the testis
vascularity in the pediatric population with MicroV
Doppler US and Q pack examination. And we aimed
to detect differences between limited experienced and
experienced senior radiologists. The inter-observer
agreement in MicroV Doppler US and Q pack ex-
amination was evaluated. We also compared MicroV
Doppler US and Q pack examination with color and
power Doppler in demonstrating testicular blood sup-
ply in children.

MATERIAL AND METHODS

General Data

Fifty-seven boys with varying ages from 5 to 15 who
applied to the outpatient clinic between 01.07.2019
and 01.12.2019 and were referred to our department
with the request for scrotal Doppler ultrasound were
included in the study. Our inclusion criteria for boys
aged 3-14 years-old, are pre-pubertal and obtaining
an informed consent form from their parents. Ethi-
cal approval was obtained from the scientific research
ethics committee of our hospital (Approval number:
2020.01.1.09.009). Our exclusion criteria were being
older than 14 years of age, having a history of previous
testicular surgery, a history of undescended testicles,
and the patient’s mental disability.

Micro V Doppler and Q Pack Examination

Testicular microvessel structure was examined by
using color, power, and MicroV Doppler ultrasound
techniques. Ultrasonographic examinations were
begun with color and power Doppler ultrasonogra-
phy (Esaote MyLab 9, Genoa, Italy) using 12-5 MHz
broadband linear array probes. After color and power
Doppler, Micro V Doppler and Q pack examination

were performed. During the examinations, care was
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taken to ensure that probe frequencies and other imag-
ing parameters (general 2D optimization, persistence,
etc.) were the same for each patient. The color setting,
speed, and filter setings were selected to provide max-
imum Doppler sensitivity and Doppler angle was kept
at between 30-60 degrees. During the Micro V Doppler
examination, the scale was 1.5-2.5 cm/s, the mechani-
cal index was 1.5, the wall filter was 50-100 Hz, and the
frame rate was>50 Hz. A grouping system was created
for color, power, and MicroV Doppler to score the vas-
cularity of the testicular parenchyma visually. Accord-
ingly, Group 1, was determined as testis parenchyma
with no blood supply. In group 2, vascularization is
detected only within the hilus. Group 3 has moderate
vascularization on both testicular hilum and parenchy-
ma. Group 4 was determined as testis with significant
vascularization within both testicular hilum and pa-
renchyma. The vascularity of the testis was scored by
examining with color, power, and micro V Doppler US.

On Q-pack examination, quantitative values ex-
pressing the vascularity numerically were measured
from testicular parenchyma. The vascularity was quan-
titatively measured within the area by placing ROI in
the specific region (Region Of Interest) that we will se-

lect during the Doppler examination. Three different
measurements were taken from the testicular hilum,
1/3 superior, and 1/3 lower part of the testis. Then the
average of these 3 measurements was calculated, and
the mean value for the testis parenchyma was created.

Image Evaluation

The observers were blinded to patient history and
previous ultrasonography. Patients were evaluated by
two radiologists with 6 years of experience (M.K) and
6 months of experienced (S. S.) in the field of micro-
vascular imaging. Color, power, micro V Doppler and
Q pack examinations of testis were first independently
assessed by the two radiologists. Parenchymal vascu-
larization was scored according to our grouping sys-
tem. In the power analysis performed with the G *
power 3.1 program related to our study, the effect size
for Flow grades SMI in Testicular Masses was deter-
mined as 0.54 (Superb microvascular imaging for the
detection of parenchymal perfusion in normal and un-
descended testes in young children) (alpha error prob-
ability = 0.05); The total number of samples required to
be taken was found to be 38 in the sample size analysis
performed with the power value of 0.80.

Figure 1. On the color Doppler, power Doppler and MicroV Doppler examination of a 6-year-old boy: vascularization

of left testis was grade 0 on color Doppler (A), grade 0 was on power Doppler (B), grade 2 was on micro V Doppler

(C). Vascularization of right testis was grade 0 on color Doppler (D), grade 1 was on power Doppler (E), grade 2 was

on micro V Doppler (F) according to observer 1. Micro V Doppler imaging was more accurately showed microvascular

structure of testis.
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Figure 2. On the color Doppler, power Doppler and MicroV Doppler examination of a 9-year-old boy:
vascularization of right testis was grade 1 on color Doppler (A), grade 1 was on power Doppler (B), grade 3 was
on micro V Doppler (C). Q pack analysis and quantitative peak value is seen as 0.9 % (D), Vascularization of left

testis was grade 0 on color Doppler (E), grade 1 was on power Doppler (F), grade 2 was on micro V Doppler (G)

Q pack analysis and quantitative peak value is seen as 0.4 % (H), according to observer 1.

Table 1. Interobserver agreement in right testis color Doppler examination

Color Doppler US findings of right testis 1.Observer 2.0bserver P (Kisquare) | Kappa
Group 1 15 26,3% 18 31,6% 0.139 0.812
Group 2 24 42,1% 27 47,4%
Group 3 15 26,3% 9 15,8%
Group 4 3 5,3% 5,3%
Ki square test Kappa test

Table 2. Interobserver agreement in left testis color Doppler examination
Color Doppler US findings of left testis 1.0bserver 2.0bserver P (Kisquare) | Kappa
Group 1 15 26.3% 15 26.3% 0.153 0.809
Group 2 24 42.1% 30 52.6%
Group 3 9 15.8% 10.5%
Group 4 9 15.8% 10.5%
Ki square test Kappa test

Table 3. Power Doppler US findings of right testis
Power Doppler US findings of right testis 1.0Observer 2.0bserver P (Kisquare) | Kappa
Group 1 3 5.3% 0 0 0.215 0.825
Group 2 21 36.8% 30 52.6%
Group 3 21 36.8% 21 36.8%
Group 4 12 21.1% 6 10.5%

Ki square test Kappa test
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Table 4. Left testis Power Doppler US findings

Power Doppler US findings of left testis 1.0Observer 2.0bserver P (Kisquare) | Kappa
Group 1 3 5.3% 6 10.5% 0.318 0.832
Group 2 24 42.1% 12 21.1%
Group 3 21 36.8% 33 57.9%
Group 4 9 15.8% 6 10.5%

Table 5. Right testis Micro V Doppler US findings
Right testis Micro V Doppler US findings 1.0bserver 2.0Observer P (Ki square) | Kappa
Group 1 0 0 0.315 0.936
Group 2 0 0
Group 3 33 57.9% 30 52.6%
Group 4 24 42.1% 27 47.4%
Ki square test Kappa test

Tablo 6. Left testis Micro V Doppler US findings
Left testis Micro V Doppler US findings 1.Observer 2.0bserver P (Kisquare) | Kappa
Group 1 0 0 0 0 0.593 0.942
Group 2 0 0 0 0
Group 3 18 31.6% 16 28.1%
Group 4 39 68.4% 41 71.9%
Ki square test Kappa test

Table 7. Correlation analysis between right and left testicular Qpack values and patient ages

Right testicle Left testicle Right testicle Left testicle Ace
Qpack Observer 1 Qpack Observer 1 Qpack Observer2  Qpack Observer 2 8
Right testicle rho |1 0.930 0.659 0.604 0.857
Qpack
Observer 1 value P 0.000 0.000 0.000 0.000
Left testicle rho | 0.930 1 0.678 0.677 0.868
Qpack
Olbsarar 1| velie p 0.000 0.000 0.000 0.000
Right testicle rho | 0.659" 0.678" 1 0.850" 0.786"
Qpack
Observer 2 value P 0.000 0.000 0.000 0.000
Left testicle rho | 0.604 0.677 0.850 1 0.724
Qpack
Olsarer 2 velie P 0.000 0.000 0.000 0.000
rho | 0.857" 0.868™ 0.786™ 0.724" 1
Age
p 0.000 0000 0.000 0.000

Spearman correlation analysis
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Statistical Evaluation

In this study, statistical analyzes is performed using
the NCSS (Number Cruncher Statistical System) 2007
Statistical Software (Utah, USA) package program. In
the evaluation of data, in addition to descriptive sta-
tistical methods (mean, standard deviation, frequency,
and percentage distributions), Shapiro - Wilk normali-
ty test will be used to examine the distribution of vari-
ables. Independent t-test will be used for comparing
normally distributed variables in binary groups, Mann
Whitney U test for comparison of variables that do
not show normal distribution between binary groups,
and chi-square test for comparison of qualitative data.
Logistic Regression analysis will be performed to de-
termine the factors affecting the presence of malignan-
cy. The intra-and inter-observer compatibility will be
determined by the weighted kappa test, and between
power and Micro V Doppler, sensitivity, specificity,
positive predictive value, negative predictive value, and
test accuracy will be calculated. A p-value less than
0.05 is considered as significant.

RESULTS

A total of 114 testicles were examined in the study.
The mean age was 8.7 £ 3.7. Right and left testicular
blood flows of each child were evaluated by two radiol-
ogy physicians with color, power and Micro V Doppler.
The agreement value for both observers is shown as the
kappa (k) value. Table 2 shows the right testis color
Doppler results. There was no statistically significant
difference between the results of both observers (be-
tween the experienced and inexperienced observers).
The agreement between observers was significantly
higher (p=0.139, k: 0.812) (Table 1).

Table 2 shows color doppler results of left testicles
evaluated. There was no statistically significant differ-
ence between the results of both observers. Interob-
server agreement was significantly higher (p=0.153, k:
0.809) (Table 2). Table 3 shows right testis power Dop-
pler US results. There was no statistically significant dif-
ference between the results of both observers. Interob-
server agreement was significantly higher (p= 0.215, k:
0.825) (Table 3). Left testis power Doppler US findings
are shown in Table 4. There was no statistically signif-
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icant difference between the results of both observers.
Interobserver agreement was significantly higher (p=
0.318, k: 0.832) (Table 4). On the color Doppler exam-
ination; no blood flow signal was observed within the
parenchyma in 26.3% of the right testes for the first
observer, and 31.6% for the second observer. No vas-
cularization detected in 28.9% of all cases. Equally, no
blood flow signal was observed within the parenchyma
in 26.3% of the left testes for both observers. On the
power Doppler examination; no blood flow signal was
observed within the parenchyma in 5.3% of the right
testes for the first observer, vascularization is detected
all of the cases for the second observer. When all cas-
es were evaluated jointly, it was seen that there was no
flow in 2.6% of the right testes. On the power Doppler
examination; no blood flow signal was observed within
the parenchyma in 5.3% of the right testes for the first
observer, and 10.5% for the second observer. There was
no blood flow visualized in 7.9% overall of the cases.
Right testis Micro V Doppler findings are demonsrated
in Table 5. There was no statistically significant differ-
ence between the results of both observers.Inter-ob-
server agreement was significantly higher (p= 0.315, k:
0.936) (Table 5).

The left testis Micro V Doppler findings are shown
in Table 6. There was no statistically significant differ-
ence between the results of both observers. Inter-ob-
server agreement was significantly higher (p= 0.593,
k: 0.946) (Table 6). Table 7 shows correlation analysis
between right and left testis Q pack values and patient
ages. All Q pack correlations were highly significant for
both observers. A significant correlation was observed
between patient age and Q pack values (p <0.05) (Table
7). In our study, we confirmed the presence of testic-
ular blood flow with Micro V Doppler in all children.
We observed that an average of 28.9% of the blood flow
in the right testis and 26.3% of the left testis could not
be observed with color Doppler, and it was dependent
on age. We determined that blood flow could not be
observed with power Doppler in 2.6% of cases, and
this was dependent on age. We found that there was no
significant difference between the observers in color,
power Doppler, and Micro V Doppler methods, and
the consistency value was highest in Micro V Doppler
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method compared to power and color Doppler meth-
od, respectively. We observed a significant positive cor-

relation between Q-pack values and patient age.

DISCUSSION

The acute scrotum is seen most frequently in two
different periods of life. Although the reasons are dif-
ferent, newborns and children aged 12-18 are the most
common periods for acute scrotum (9-11). The most
common clinical findings are scrotal swelling, pain,
edema, and redness. However, it is difficult to reach a
differential diagnosis since they are seen in almost every
acute scrotum clinic (12). Although surgical explora-
tion is a valid method independent of etiology in acute
abdominal surgery, unfortunately, this is not the case in
acute scrotum pathologies. In the past, emergency sur-
gical exploration was performed especially in pediatric
cases with suspicion of testicular torsion, but it was re-
vealed that 60-85% of them were unnecessary surgery
(13). In addition to clinical diagnosis difficulties, it cre-
ates the need for imaging techniques. In the studies in
the literature; False-positive results were obtained with
Doppler US in 38% of boys aged between 10 weeks and
13 years (14). The high rate of false positivity in the
pediatric population with conventional methods has
increased the need for new technological US methods.

Micro V Doppler is a newly developed Doppler
imaging method used to detect blood flow, especially
within the microvascular structures. In color or power
Doppler techniques, the inability to receive the signals
from the microvascular network is due to the need for
blood flow above a certain speed. In the Micro V Dop-
pler technique, blood flow signals of microvascular
structures can be preserved even at a very low speed.
Micro V Doppler is a new Doppler imaging method
used to detect blood flow in microvascular structures.
This new Doppler technique eliminates the complexity
of signals from normal tissue and vascular structures
and preserves only the signals obtained from vascular
structures so that even very low-velocity blood flows
can be detected. Micro V Doppler provides detailed
information about very slow and very thin vascular
structures and allows the visualization of microvascu-
lar structures (15). Tao et al. (16) demonstrated the ef-

fectiveness of microvascular imaging techniques in ret-
inal pathologies. Ohno et al. (17) stated that Micro V
Doppler may be effective in hepatobiliary pathologies.
Arslan et al. (18) showed that microimaging Doppler
gives correct findings in proportion to cancer diagno-
sis in breast cancer cases. It can be seen that Micro V
Doppler technology will gain importance in any pa-
thology involving the vascular network of microvascu-
lar structures. In our study, we investigated whether we
could detect testicular blood flow with Micro V Dop-
pler technology, the effectiveness of this technique ac-
cording to color and power Doppler and whether there
is a difference between operators. Thus, in our study,
we found that blood flows that could not be detected
by color or power Doppler in the testicular parenchy-
ma could be revealed by examining the microvascu-
lar circulation with Micro V Doppler in the pediatric
population. We observed that there was a significant
observer agreement in all Doppler US types including
Micro V Doppler, and there was no significant differ-
ence for both observers.

The lack of statistically significant bias indicates
that the method is useful and suitable for establishing
detecting testicular blood flow in the pediatric popu-
lation with Micro V Doppler. Our study revealed that
Micro V Doppler is a reproducible method since there
is no significant interobserver variability. The observ-
er agreement also demonstrated that both the experi-
enced and less experienced radiologists had a higher
agreement in detecting testicular blood flow in chil-
dren. Our study shows that it is a method that can eas-
ily detect acute scrotal pathologies such as prepubertal
torsion for the less experienced radiologists in the ear-
ly years of working life. Thus, we think that the need
for senior guidance accompanying radiology residents
in the evaluation of emergency cases in children may
decrease. As it is almost a perfect interobserver agree-
ment; years of experience are not necessary any more
thanks to microvascular imaging methods.

There was no blood flow in 28.9% of the right tes-
ticles and 26.3% of the left testicles in children on the
color Doppler. In our study, blood flow could not be
detected in 2.6% of the left testicles with power Dop-
pler. Testicular flow visibility on Doppler methods can
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be change with the age (20). Since the flow is slower
in early childhood, false-negative results are more fre-
quent (21). In our study, it was observed that all chil-
dren whose color and power Doppler flow could not
be detected were between the ages of 5 and 6. Kalfa et
al. report that we can accurately distinguish children
with testicular torsion and healthy blood flow from
each other with Micro V Doppler technology. In our
prospective study, right and left testicular blood flows
measured by Micro V Doppler method were positive
in all cases among both observers. Thus, we think that
the newly developed Doppler methods with a high
frame rate can show the slow blood flow in all cases in
the pediatric population. Lee et al. reported that finer
vascular structures could be demonstrated more accu-
rately by using the higher frame rate Doppler method
in undescended testis. Karaca et al evaluated testicular
flow with power, color, and Micro V Doppler and found
that the most powerful method was Micro V Doppler
(22). Ayaz et al. reported that blood flow that could
not be traced in color and power Doppler can be easily
demonstrated with Micro V Doppler in a study evalu-
ating testicular blood flow of newborns (23). Durmaz
et al. stated that Micro V Doppler is the most powerful
method in testicular flow in children and that it gives
clearer information compared to power and color
Doppler (24). In another study, they stated that the best
imaging and interobserver agreement rates were with
Micro V Doppler rather than conventional Doppler
methods in the pediatric population (25). In our study,
we observed that Micro V Doppler was the most pow-
erful method following the literature, and unlike oth-
er studies, the rate of detecting blood flow in the tes-
ticle with microvascular imaging methods was 100%.

Evaluation of the presence or absence of testicular
flow is of course the most important step in scrotal pa-
thologies. Ingram et al (19). reported that color Dop-
pler in healthy children observed that there was no tes-
ticular blood flow in 38% of the cases. In another study,
they stated that blood flow was not observed in 12% of
the cases in color Doppler and power Doppler examina-
tion, while this rate was much lower in power Doppler.
In our study, the Q pack software allows us to obtain
quantitative values about the vascularity of this area by
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placing ROI in the area we want to examine specifically
in the tissue we evaluate with Doppler US. In our study,
the Q Pack values were examined for the first time in
the literature. According to our findings, Q-pack val-
ues show a strong correlation with age. Due to the
lack of any studies in the literature with Q-pack, fur-
ther studies will be necessary with larger sample scale.

Our study had some limitations, first, we had a
small sample size. We also did not evaluate patients
with torsion.

CONCLUSION

In conclusion; we observed that the Micro V Dop-
pler examination is more effective than classical Dop-
pler examinations in the slow flow of small organs.
Therefore, in patients with suspected prepubertal tes-
ticular torsion, the use of Micro V Doppler examination
alone or in combination with classical Doppler meth-
ods will give more accurate results. It was determined
that the testicular parenchyma Q pack values obtained
from this study increased with age, and we think that it
can be used as a reference value in future studies since
there are no studies on this subject in the current liter-
ature. The lack of statistically significant bias indicates
that the method is useful and suitable for establishing
detecting testicular blood flow in the pediatric popu-
lation with Micro V Doppler. Our study revealed that
Micro V Doppler is a reproducible method since there
is no significant interobserver variability and can easi-
ly detect acute scrotal pathologies such as prepubertal
torsion for the less experienced radiologists in the ear-
ly years of working life. Thus, we think that the need
for senior guidance accompanying radiology residents
in the evaluation of emergency cases in children may
decrease. As it is almost a perfect interobserver agree-
ment; years of experience are not necessary any more
thanks to microvascular imaging methods.
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Ozet

Amag: Bu calisjmada, COVID-19 pande-
misinin doktor, hemsire, tibbi sekreter, hastane
personeli gibi farkli gorevlerde bulunan saglik
galisanlar: tizerinde yarattig1 kayginin erektil dis-
fonksiyona (ED) neden olup olmadigini arastir-
may1 amagladik.

Gereg ve Yontemler: 1 Mayis-1 Agustos 2020
tarihleri arasinda, son alti aydir haftada en az bir
kez diizenli cinsel iliskide bulunan ve daha 6nce
COVID-19 kliniklerinde ¢aligmamis goniillii er-
kek saglik ¢alisanlar1 ¢alismaya dahil edildi. CO-
VID-19 Kliniklerinde ¢alismadan o6nce ve ¢alis-
maya basladiktan 4 hafta sonra, erektil fonksiyon
Uluslararast Erektil Fonksiyon Indeksi-5 (IIEF-5)
formu ile belirlendi. Anksiyete bozukluklarini ve
siddetini degerlendirmek i¢in ise Hamilton Anksi-
yete Derecelendirme Olgegi (HAM-A) kullanildi.

Bulgular: Caligmaya toplam 218 erkek saglik
caligan1 dahil edildi. Bunlarin 56’1 (%25,7) dok-
tor, 81’1 (%37,2) hemsire, 46’s1 (%21,1) tibbi sek-
reter ve 35’1 (%16,1) saglik personeliydi. Doktor-
larin, COVID-19 servislerinde ¢alistiktan 4 hafta
sonra Ol¢iilen HAM-A puaninin (3,32+4,68), CO-
VID-19 servislerinde c¢aligmadan 6nce ol¢iilen
ortalama HAM-A puanina (28,43+14,05) gore
anlamh diizeyde yiiksek oldugunu tespit ettik
(p<0.001). Doktorlarin, COVID-19 servislerinde
caligtiktan 4 hafta sonra odl¢tilen ortalama IEEF-

Abstract

Objective: In this study, we aimed to investi-
gate whether the anxiety caused by the COVID-19
pandemic on healthcare professionals with differ-
ent duties, such as doctors, nurses, medical secre-
taries, and medical staff, causes erectile dysfunc-
tion (ED).

Material and Methods: In between 1 May
2020 and 1 August 2020, volunteering male health
workers who had regular sexual intercourse at
least once a week for the last six months and who
had not previously worked in COVID-19 clinics
were included in the study. Before and 4 weeks
after working in COVID-19 clinics, erectile func-
tion was determined by the International Index of
Erectile Function-5 (IIEF-5) form. The Hamilton
Anxiety Rating Scale (HAS) was used to evaluate
anxiety disorders and their severity.

Results: A total of 218 male health caregiv-
ers were included in the study. Among these, 56
(25.7%) were doctors, 81 (37.2%) were nurses, 46
(21.1%) were medical secretaries and 35 (16.1%)
were the medical staff. The mean HAM-A score of
the doctors measured 4 weeks after having worked
in a COVID-19 clinic (3,32+4,68) was observed
to be significantly higher compared to that mea-
sured before working (28,43+14,05) (p<0.001).
The mean IIEF-5 scores of the doctors measured
4 weeks after having worked in a COVID-19 clin-

The study was approved by Ethical Committee of Erzurum Regional Training and Research Hospital (Approval No: 2020/08-93, Date: 20 April, 2020).

All research was performed in accordance with relevant guidelines/regulations, and informed consent was obtained from all participants.
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5 puanlarmin (16,34+4,11), COVID-19 servislerinde ¢alismadan
once olgiilen ortalama IEFF-5 puanina (22,29+2,35) gore anlamli
diizeyde disiik oldugunu tespit ettik (p<0.001).

Sonug: Sonuglarimiz COVID-19 Kkliniklerinde galigan saglik
galisanlarinin anksiyete ve ED diizeylerinin arttigini ve bu durum-
dan doktorlarin diger saglik calisanlarina gore daha fazla etkilendi-
gini gostermektedir.

Anahtar Kelimeler: COVID-19, saglik ¢alisanlari, erektil dis-
fonksiyon, anksiyete, hamilton anksiyete 6lgegi

INTRODUCTION

A series of pneumonia cases were observed in De-
cember 2019 in the city of Wuhan, China, and a new
type of coronavirus was shown to cause this pneumo-
nia (SARS-CoV-2), and the disease was named coro-
navirus-2019 (COVID-19) (1,2). The World Health
Organization (WHO) reported the COVID-19 in-
fection as a pandemic in March 2020 (3,4). By 5 May
2022, a total of 516.111.527 cases with COVID-19 and
6.273.115 deaths were reported worldwide, depending
on the case definitions and test strategies within the
affected countries (5). The COVID-19 pandemic is a
lot more than a health crisis and has the potential to
cause destructive problems with serious effects within
societies (6).

ED is defined as permanent insufficiency in reach-
ing and continuing a sufficient erection to provide a
satisfactory sexual performance (7). ED affects more
than half of the male population aged 40-70 years (8).
In addition to psychogenic factors, neurogenic, vascu-
logenic and hormonal factors play a role in the patho-
physiology of ED (9). Studies demonstrate a significant
relation of ED with depression and anxiety (10,11).
There are studies reporting that some individuals in
the general population experienced psychological
abnormalities such as anxiety and depression during
the COVID-19 pandemic. (12-14). It is an expected
situation that health caregivers that struggle actively
against the COVID-19 pandemic perceive it at even a
stronger extent. Likewise, a recent meta-analysis has
reported early-evidence of major anxiety, depression,
and insomnia in health caregivers subsequent to the
COVID-19 pandemic (15).
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ic (16,34+4,11) was observed to be significantly lower compared to
that measured before working (22,29+2,35) (p<0.001).

Conclusion: Our results indicate that healthcare professionals
working in COVID-19 clinics have increased anxiety and ED, and
physicians are affected more than the other healthcare professionals.

Keywords: COVID-19, health professionals, erectile dysfunc-
tion, anxiety, hamilton anxiety scale

We hypothesized that anxiety caused by the
COVID-19 pandemic may lead to or exacerbate ED
in health caregivers who actively struggle against the
disease.

In this study, we aimed to determine the prevalence
and severity of anxiety-related ED among healthcare
professionals working in COVID-19 clinics and to
contribute to the related literature.

MATERIAL AND METHODS

This study was approved by the local ethics com-
mittee (Approval Number: 2020/08-93) and designed
prospectively. During the COVID-19 pandemic, our
hospital has given health services to patients both with
and without COVID-19 infection. Meanwhile and es-
pecially during the periods with increased number of
infected cases, the healthcare professionals who work
in departments other than COVID-19 clinics (doctors,
nurses, medical secretaries, and other staff) were as-
signed to COVID-19 clinics. In our hospital, a total of
2577 healthcare staff has been working, and these in-
cluded 456 doctors, 1115 nurses, 115 medical secretar-
ies and 891 staff (cleaning, patient care). Among these,
1417 (55%) were female 1160 (45%) were male.

In between 1 May 2020 and 1 August 2020, male
health caregivers who had a regular sexual relationship
for the last six months, which was a minimum of once
a week, and who were not assigned to a COVID-19-re-
lated department prior to the study, were included in
the study. Age, body mass index (BMI), history of a
chronic or psychiatric disease and history of medica-
tion of the participants were questioned and recorded.
Female health caregivers, males with a history or fami-
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ly history of COVID-19 infection, those with an IIEF-5
score of <17 prior to the study (with severe, moderate,
mild to moderate ED), those with a history of a disease
or medication that may have a role in the etiology of ED
and those who smoked were excluded from the study.
The study included a total of 218 male health caregiv-
er who fulfilled the inclusion criteria. The participants
were classified into 4 groups as doctors, nurses, med-
ical secretaries, and other staff. The monthly working
hours of each group was between 140-160.

The erectile function of the health caregivers before
and 4 weeks after working in COVID-19 clinics were
determined using the International Index of Erectile
Function-5 (IIEF-5) form that had been translated
to Turkish and validated (16). According to the IIEF-
5 scoring system, the severity of ED was classified as
severe (1-7), moderate (8-11), mild-moderate (12-16),
mild (17-21), and no ED (22-25). Evaluation of anxi-
ety disorders and their severity were carried out using
the Turkish version of the Hamilton Anxiety Rating
Scale (HAM-A), the reliability and validity of which
were confirmed. HAM-A is a 14-article scale designed
to evaluate and measure the severity of anxiety. It in-
cludes items that evaluate both psychiatric and somatic
symptoms of anxiety. Each article is graded by a Likert-
type scale that is between 0 (absent) and 4 (very se-
vere); higher scores indicate more severe anxiety (17).
Classification of the severity of anxiety according to
the HAS scores: 0-7=no/minimal anxiety; 8-14=mild
anxiety; 15-23=moderate anxiety, and 24 or higher=-
severe anxiety (18). The IIEF-5 and the HAM-A forms
were fulfilled by the same urologist and psychiatrist
by meeting the participants face-to-face before and 4
weeks after working in COVID-19 clinics, and the re-
sults of the survey were compared statistically.

Statistical Analysis

Statistical analysis was performed with the IBM
SPSS v17.0 software package (SPSS Inc., Chicago, Il-
linois, USA). Descriptive data were expressed as mean
+ standard deviation (SD), numbers, and percentages.
The normal distribution of the variables was checked
with the Shapiro-Wilk test. The mean differences be-
tween the respective groups of data that were not nor-
mally distributed were compared with the Wilcoxon
test. Categorical variables were analyzed using Pearson

Chi-Square and Fisher Exact tests. Intragroup com-
parisons for occupational groups were made using the
Paired Sample T-test, and for intergroup comparisons
using the One-Way ANOVA test. Post-Hoc Bonferroni
Correction test was conducted to find out which oc-
cupational group caused the difference. A p-value of
<0.05 was considered statistically significant.

RESULTS

A total of 218 male healthcare professionals were
included in the study. Among these, 56 (25.7%) were
doctors, 81 (37.2%) were nurses, 46 (21.1%) were
medical secretaries and 35 (16.1%) were other medi-
cal staff. The demographic characteristics of the par-
ticipants according to their occupational groups have
been demonstrated in Table 1.

The mean HAM-A score of the doctors mea-
sured 4 weeks after having worked in a COVID-19
clinic (3,32+4,68) was observed to be significantly
higher compared to that measured before working
(28,43£14,05) (p<0.001). The mean IIEF-5 scores of
the doctors measured 4 weeks after having worked in
a COVID-19 clinic (16,34+4,11) was observed to be
significantly lower compared to that measured before
working (22,29+2,35) (p<0.001). Comparison of the
survey outcomes according to occupational groups be-
fore and 4 weeks after working in COVID-19 clinics
have been demonstrated in Table 2.

No significant difference was observed in the se-
verity of anxiety and erectile dysfunction between the
occupational groups before working in a COVID-19
clinic (p=0.172 and p=0.729, respectively), where-
as a significant difference was observed 4 weeks after
having worked in a COVID-19 clinic (p<0.001 and
p<0.001, respectively) (Table 3).

The multiple comparison test was performed to de-
termine the group that led to this difference. The results
revealed doctors as the group that led to difference for
the HAM-A scores and the IEEF-5 scores (Table 4).

According to the post-hoc test, the total HAM-A
scores of the doctors were significantly higher com-
pared to nurses, medical secretaries, and other medi-
cal staff 4 weeks after they had worked in a COVID-19
clinic (p<0.05), whereas the IEEF-5 scores were signifi-
cantly lower compared to medical secretaries and other
medical staft (p<0.05) (Table 5).
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Table 1. Comparative results of demographic data of occupational groups

Doctor Nurse Secretary Staff P
n=>56 n=81 n=46 n=35
Age (year) 30,1£5,3 28,145,2 32,1+4,6 33,0£5,0 0.814*
BMI (kg/m?) 264+ 3.1 259+ 3.8 249 +2.8 254 +2.1 0.110*

Values were expressed as mean + standard deviation. BMI: body mass index, * One Way ANOVA,

Table 2. Comparison of the survey outcomes according to occupational groups before and 4 weeks after working in
COVID-19 clinics

Doctor
n=56 (%16)

Nurse
n=81 (%21,1)

Secretary
n=46 (%37,2)

Staff
n=35 (%25,7)

BW AW pP* BW AW P* BW AW P* BW AW pP*
HAM-A . . . .
S 3,3+4,6 | 28,4+14,0 | <0,0001" | 3,1+4,8 | 17,3+8,8 | <0,0001" | 3,4+4,9 |12,4+8,3| <0,0001 5,1+6,8 | 19,3+13,6 | <0,001
core
IEFE-5 . . . "
S 22,2+2,3| 16,3+4,1 | <0,0001" | 22,4+2,3 | 17,7+3,7 | <0,0001" | 21,7+3,2 | 19,4+3,8 | <0,0001" | 21,3+3,2 | 19,5+3,6 | <0,001
core

Values were expressed as mean + standard deviation. HAM-A: Hamilton Anxiety Rating Scale, IEEF-5: International Index of
Erectile Function-5, BW: Before working in COVID-19 clinics, AW: 4 weeks after working in COVID-19 clinics, * Paired Sample t-Test

Table 3. Comparison of the anxiety and ED severity according to occupational groups before and 4 weeks after working
in COVID-19 clinics

Doctor Nurse Secretary  Staff Total
n (%) n (%) n (%) n (%) n (%) P
BW
] No/minimal anxiety (0-7) 53 (94,6) 76 (93,8) 41 (89,1) 30 (85,7) 200 (91,7)
Anxiety  Tynq(s-1a) 1(18) 3(3,7) 4(8,7) 1(2,9) 9(4,1) X
?:Zg:gy Moderate (15-23) 2(3,6) 2(2,5) 1(1,8) 4(22) 9(11,4) 0.172
Severe (>23) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
Total 56 (100) 81 (100) 46 (100) 35 (100) 218 (100)
AW
] No/minimal anxiety (0-7) 6 (10,7) 22 (27,2) 23 (50,0) 12 (34,3) 63 (28,9)
Anxiety  —n4e ) 7 (12,5) 14 (17,3) 12 (26,1) 2(5,7) 35 (16,1) .
severity =y erate (15-23) 15 (26,8) 30 (37,0) 6 (13,0) 11 31,4) 62 (28.4) 0.001
(score)
Severe (>23) 28 (50,0) 15 (18,5) 5 (10,9) 10 (28,6) 58 (26,6)
Total 56 (100) 81 (100) 46 (100) 35 (100) 218 (100)
BW
No ED (22-25) 33 (58,9) 52 (64,2) 31 (67,4) 20 (57,1) 136 (62,4)
ED Mild (17-21) 23 (41,1) 29 (35,8) 15 (32,6) 15 (42,9) 82 (37,6)
severity Mild-moderate (12-16) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0.729*
(score) Moderate (8-11) 0 (0) 0 (0) 0 (0) 0(0) 0 (0)
Severe (5-7) 0 (0) 0(0) 0 (0) 0 (0) 0 (0)
Total 56 (100) 81 (100) 46 (100) 35 (100) 218 (100)
AW
No ED (22-25) 5(8,9) 14 (17,3) 18 (39,1) 13 (37,1) 50 (22,9)
ED Mild (17-21) 18 (32,1) 39 (48,1) 20 (43,5) 13 (37,1) 90 (41,3)
severity ~_Mild-moderate (12-16) 26 (46,4) 23 (28,4) 8 (17,4) 9 (25,7) 66 (30,3) 0.001*
(score) Moderate (8-11) 7 (12,5) 5(6,2) 0(0) 0 (0) 12 (5,5)
Severe (5-7) 0(0) 0(0) 0 (0) 0(0) 0 (0)
Total 56 (100) 81 (100) 46 (100) 35 (100) 218 (100)

ED: Erectile dysfunction, BW: Before working in COVID-19 clinics, AW: 4 weeks after working in COVID-19 clinics,
* Pearson chi square
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Table 4. Comparative results of HAM-A and IIEF-5 scores of health professionals before and 4 weeks after working

in COVID-19 clinics

Mean + Standard Deviation

95% Confidence Interval

(n:218) Lower Limit-Upper Limit p
BW
HAM-A score 3,6£5,1 2,9-4,3 0,259
IEFF Score 22,0+2,7 21,7-22,4 0,138
AW
HAM-A score 19,4+12,4 17,4-21,0 <0,0001"
IEFF Score 18,0+4,0 17,4-18,5 <0,0001"

Values were expressed as mean + standard deviation. HAM-A: Hamilton Anxiety Rating Scale, IEFF-5: International Index
of Erectile Function-5, BW: Before working in COVID-19 clinics, AW: 4 weeks after working in COVID-19 clinics, * One Way

ANOVA

Table 5. Post-hoc comparative results of HAM-A and IEFF-5 scores of health caregivers

95% Confidence Interval

Profession
Lower Limit Upper Limit
HAM-A Score Doctor Nurse 5,9 16,2
Secretary 10,0 21,9
Staft 2,9 15,7
IEFF-5 Score Doctor Secretary -5,1 -1,1
Staft -5,3 -0,9

Values were expressed as mean * standard deviation. HAM-A: Hamilton Anxiety Rating Scale, IEFF-5: International Index of

Erectile Function-5, * One Way ANOVA, Post Hoc

DISCUSSION

We have established the hypothesis that there may
be a relationship between anxiety and ED in healthcare
workers who play an active role in the COVID-19 pan-
demic, and we have determined that both anxiety and
the ED severity increase in healthcare professionals
working in the COVID-19 clinics. Furthermore, this
study demonstrated that the severity of ED was dif-
ferent among different occupational groups of health
caregivers in the COVID-19 pandemic.

ED affects the quality of life of the individual to an
important extent. Clearing the etiology of ED in order
to develop effective preventive and therapeutic strate-
gies against it, is one of the subjects of priority in the
field of health (11). The organic causes and depression
are those investigated widely, whereas the correlation
between anxiety and ED has encountered less interest
(19). However, there are a few studies showing the re-
lationship between anxiety and ED (11,20). This study

was conducted on young and healthy individuals with
no history of chronic disease or smoking habit, which
eliminated the other possible causes of ED. In our
study, a significant reduction was observed in the ITEF-
5 scores of the participants after they had worked in the
COVID-19 clinic (<0.001) and a significant increase
was observed in the severity of ED (<0.001). This sug-
gests psychogenic causes of the situation and indicates
the negative effects of the COVID-19 pandemic on
health caregivers.

In order to prevent the spread of COVID-19, dif-
ferent types of public health measures (social isolation,
quarantine and curfews) have been implemented by
governments. Although these precautions are import-
ant in order to place the infection under control, it
is not a good experience for those who are exposed.
These people may have concerns and fears regarding
their own health and that of the people around them
through anger and disappointment about the uncer-
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tainty of the return of life to “normal”. Some people
may experience post-traumatic psychological prob-
lems due to high levels of stress or loneliness (6). It is
even complicated for health caregivers. Health caregiv-
ers who interfere with the pandemic, may be exposed
to physical and psychological stress factors that may
lead to serious health problems (21). In the study of
Bai et al. conducted on the health caregivers during the
SARS pandemic, acute stress disorder was observed in
5% of the staff, anxiety was observed in 17% and in-
somnia was observed in 14%. Furthermore, in 22% of
the health caregivers, the feeling of being labelled and
rejection were observed since they have worked in a
hospital (22). In another study on health caregivers,
more traumatic stress was observed in those who had
worked in a COVID-19 clinic than those who had not
(23). Our hospital continues to provide health services
throughout the period of the COVID-19 pandemic ac-
tively with all branches. As expected, a significant in-
crease was observed in the mean HAS scores (<0.001)
and the severity of anxiety (<0.001) in the staff of our
hospital after they had worked in a COVID-19 clinic.
The COVID-19 pandemic appears to have affected
the whole world to a higher extent than any other pan-
demic. In the study of Lai et al. on health caregivers
treating COVID-19 patients, anxiety was reported in
44,6% of the participants (24). In the study of Koksal
et al. conducted on health caregivers during the pan-
demic, 36.9% and 57.5% of the participants were re-
ported to have a score higher than the defined cut-oft
value for depression and anxiety, respectively, although
no psychiatric disease was observed in 90% of the op-
erational room staff (25). Symptoms of stress (29.8%),
anxiety (24.1%) and depression (13.5%) were reported
in the study of Lu et al. investigating the effects of the
COVID-19 pandemic on health professionals (26).
Limited studies are available in the literature in-
vestigating the influence of the COVID-19 pandemic
on the sexual functions of healthcare workers (27-32).
In the cross-sectional study by Culha et al. Conducted
with 232 healthcare professionals fighting COVID-19
in pandemic hospitals, the authors have reported that
during the pandemic, libido, duration of foreplay, co-
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itus frequency decreased, and positions of coitus have
changed. The fact that the participants had not been
evaluated for anxiety, depression, and sexual functions
before the pandemic and the study was conducted
when the pandemic had begun to lose its velocity are
the limitations of the study (27). Giizel et al. Have re-
ported that compared to pre-pandemic period, health
workers’ sexual desire level, weekly sexual intercourse
frequency, foreplay duration and coitus duration de-
creased during the ongoing pandemic period. (28).
Similarly, in the study by derose et al., 264 healthcare
professionals were evaluated by using IIEF-15 and Fe-
male Sexual Function Index (FSFI), and sexual desire
was reported to decrease in more than 40 % of females
and more than 80 % of males (29). Bulut et al. Have de-
tected that post-traumatic stress disorder and ED were
significantly higher among actively working healthcare
professionals as compared to controls during the pan-
demic. In addition, being a nurse was reported to be a
risk factor for severe ED (30). In the study by Eroglu
et al. Evaluating the changes in anxiety among health-
care workers during the pandemic and the effect of
anxiety on sexual functions, the scores of IIEF-15 and
State Anxiety Inventory-I (STAI-I) were compared at
the beginning and the 6th month of the pandemic. The
authors have reported that the COVID-19 pandemic
negatively affected the sexual life of healthcare workers
and sexual function decreased in both sexes, and anxi-
ety severity significantly increased (31). In a systematic
review by Bakr et al. Evaluating the changes in erectile
functions in healthy controls and health care providers
during the pandemic, the COVID-19 pandemic was
concluded to be related to increasing ED rates, anxiety
and depression increased the severity of ED more par-
ticularly in health care providers (32).

Similar to these studies, we have found a significant
increase in anxiety and ED levels 4 weeks after begin-
ning to work in COVID-19 clinics. Besides, the in-
crease in anxiety and ED was higher in physicians than
in other healthcare professionals (nurses, secretaries,
staff). Although our results are similar to those of Cul-
ha et al., we consider that evaluating healthcare profes-
sionals® erectile functions and anxiety levels before and



Cinislioglu et al.

COVID-19 Pandemic and erectile dysfunction

after working in COVID-19 clinics made our results
more valuable. We also consider that in the study of
Bulut et al,, it is difficult to determine whether work-
ing in COVID-19 clinics or the pandemic itself has
led to ED. It may be expected that healthcare profes-
sionals may have been affected more by the pandemic
as they are more conscious of the pandemic. Showing
that anxiety and ED severity increased after begin-
ning to work at COVID-19 clinics makes the results of
our study more meaningful. Besides, differently from
the study by Bulut et al., we have detected that physi-
cians’ anxiety and ED levels increased more than other
Healthcare Professionals. We suggest that this results
from their having more information about the disease
than other healthcare professionals.

The limitations of our study include the small num-
ber of participants, not evaluating the sexual quality of
life of the partners, and the absence of long-term out-

comes.

CONCLUSION

Our results show that anxiety and ED levels of
healthcare professionals working at COVID-19 clinics
have increased and physicians are affected more than
the other healthcare professionals. Healthcare profes-
sionals who are affected by this should be given psy-
chological and sexual consultancy with a multi-disci-
plinary approach.
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Does bladder wall thickness have a place in the evaluation of male patients
with lower urinary tract symptoms?

Alt Uriner sistem semptomlari olan erkek hastalarin degerlendirilmesinde mesane duvar

kalinhginin yeri var midir?
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Ozet

Amag: Mesane duvar kalinliginin ( MDK),
alt diriner sistem semptomlari (AUSS) olan erkek
hastalarda, Uluslararas1 prostat semptom skoru
(IPSS) ve tiroflowmetri parametreleri ile iligkisi-
nin olup olmadigini arastirmaktir.

Gere¢ ve Yontemler: Uroloji poliklinigine
Haziran 2021- Ocak 2022 tarihleri arasinda AUSS
ile bagvuran erkek hastalarin prostat spesifik an-
tijen (PSA), prostat voliimil, iseme sonrast rezidii
idrar (PVR), IPSS, Maksimum akis hiz1 (Qmax),
Ortalama akis hizi (Qort), tiroflowmetri, MDK
degerleri ve intravezikal prostatik protriizyon de-
receleri (IPP) kaydedildi. Hastalar MDK agisindan
2 gruba ayrild: ( Grup: 1 MDK < 5 mm; Grup 2:
MDK > 5 mm). Bu iki grup arasindaki baglangigta
kaydedilen degerler arasindaki fark analiz edildi.

Bulgular: Dahil edilen 110 hastanin (Grup
1:65, Grup 1:45) ortanca yas1 56.5(15); ortanca
MDK 4.25(3.60) idi. Her iki grup arasinda PSA,
prostat volimii, troflow toplam akim miktari,
Qmax, Qort, IPSS ve IPP degerleri istatistiksel an-
laml1 farkli bulundu. Her iki grup arasinda yas ve
PVR degerleri benzer bulunmustur. Mesane duvar
kalinhig: ile IPSS ve Qort degerleri arasinda giiglii,
Qmax degeri arasinda ¢ok giiglii korelasyonel ilis-
ki tespit edilmistir.

Sonug: Mesane duvar kalinligy, tiroloji prati-
ginde IPSS ve iiroflowmetri degerlerinin tahmini
i¢in kullanilabilen basit bir sonografik 6l¢timdiir.

Anahtar Kelimeler: mesane duvar kalinligi,
alt tiriner sistem semptomlari, ultrasonografi

Abstract

Objective: To investigate whether bladder
wall thickness (BWT) is associated with The In-
ternational Prostatic Symptom Score (IPSS) and
uroflowmetry parameters in male patients with
lower urinary tract symptoms (LUTS).

Material and Methods: Prostate volume,
prostate specific antigen (PSA), post-void residual
(PVR) urine volume, IPSS, maximum and average
urinary flow rates ( Qmax, Qave), BWT and intra-
vesical prostatic protrusion (IPP) grades of male
patients who applied to the urology outpatient
clinic with LUTS between June 2021 and January
2022 were recorded. .Patients were divided into 2
groups in terms of BWT (Group: 1 BWT < 5 mmy;
Group 2: BWT > 5 mm). We compared IPSS, PVR,
PSA, Qmax, Qave, prostat volume and IPP grades
between two groups.

Results: A total of 110 patients were includ-
ed in the study (Group 1: n= 65, Group 2: n=45).
Median(IQR) age, and median BWT values of the
patients were 56.5(15) years, and 4.25(3.60) mm,
respectively. PSA, prostate volume, total urine
volume, Qmax, Qave, IPSS and IPP values were
found to be statistically different, while age and
PVR were similar between two groups. In addi-
tion, a strong correlation was found between BWT
and IPSS- Qave, and a very strong correlation be-
tween BWT and Qmax.

Conclusion: BWT is a simple sonographic
measurement that can be used to estimate IPSS
and uroflowmetry parameters in urology practice.

Keywords: bladder wall thickness, lower uri-
nary tract symptoms, ultrasonography

The study was approved by Ethical Committee of Bursa Yiiksek Ihtisas Training and Research Hospital (Approval No: 2011-KAEK-25 2021/11-03 Date: 2021.11.17).
All research was performed in accordance with relevant guidelines/regulations, and informed consent was obtained from all participants.
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INTRODUCTION

Lower urinary tract symptoms are a dynamic pro-
cess that worsens with age. Although benign prostate
enlargement is blamed for LUTS, disruption of blad-
der dynamics is responsible for most of the symptoms.
Unless the bladder outlet obstruction is relieved, com-
pensatory detrusor hypertrophy develops initially(1).
If this compensatory mechanism is forced above its
limits, renal decompensation and eventually renal in-
sufficiency ensue.

Bladder outlet obstruction prevents voiding and is
diagnosed by synchronized measurement of detrusor
pressure and urine flow rate. The measurement of these
dynamic parameters is made by urodynamic tests.
However, since they are invasive, urodynamic investi-
gations are avoided as much as possible and its appli-
cation is recommended when conservative treatment
methods fail. Since they cannot distinguish between
detrusor hypoactivity and bladder outlet obstruction
as is the case with urodynamic studies, uroflowmetry
is one of the non-invasive tests frequently used in eval-
uating obstruction. When the threshold value is taken
as 10 ml/sec, it has 70% specificity, 47% sensitivity, and
70% positive predictive value(2).

The idea of estimating bladder outlet obstruction
with non-invasive imaging methods has been the sub-
ject of many studies. Prostatic configuration, intravesi-
cal prostatic protrusion, BWT, and ultrasonographically
estimated bladder weight are the predictive parameters
for obstruction as recommended in the European As-
sociation of Urology Guidelines to predict obstruction
(1). Studies have shown that both BWT (3, 4) and IPP
(5, 6) are associated with LUTS and bladder outlet ob-
struction. However, the level of evidence remains low
due to the lack of standardization in threshold values.

In our study, we aimed to investigate whether BWT
is associated with LUTS and uroflowmetry parameters
in patients with LUTS.

MATERIAL AND METHODS
Ethics committee approval numbered 2011-KAEK-
25 2021/11-03 was obtained for our study from the
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Ethics Committee of the University of Health Sciences
Bursa Yuksek Ihtisas Training and Research Hospital.
The study was conducted in two centers (University
of Health Sciences Bursa Yuksek Ihtisas Training and
Research Hospital and Nusaybin State Hospital). The
study included male patients aged 40-90 years who
applied to the Nusaybin State Hospital urology outpa-
tient clinic between June 2021 and January 2022 with
complaints of non-neurogenic LUTS. The study was
conducted prospectively. Patients with a diagnosis of a
bladder tumor, prostate cancer, history of bladder and
prostate surgery or urethral stricture and a neurologi-
cal disease were excluded from the study.

Age, medical treatment status, digital rectal exam-
ination findings, IPSS, PSA (ng/mL), uroflowmetry
findings (Qmax (mL/sec), Qave (mL/sec)), ultrasono-
graphically measured PVR (mL), BWT values (mm)
and grades of IPP were recorded. All patients were
using a-blockers, anticholinergics, 5-alpha reductase
inhibitors, or a combination of these. The patients were
divided into three groups according to IPSS as mild,
moderate and severe LUTS.

Bladder wall thickness was measured transabdom-
inally from the suprapubic region using a ultrasono-
graph with a convex 5-7Mhz probe. Before uroflow-
metry, measurements were made by a single clinician
from the anterior wall when the patients felt urgent
desire to pass urine. The thickness between the bladder
mucosa and adventitia, which appears hyperechogen-
ic, was measured(Figure 1,a-b). Calculation of the IPP
grade was done by measuring the distance between the
tip of the prostate median lobe and the bladder neck
in the midsagittal plane by transabdominal USG while
the bladder remained at the same level of distensio
(Figure 1-c). The IPP was divided into 3 groups (< 5
mm grade 1, 5-10 mm grade 2, and >10 mm grade 3).

Patients were divided into two groups as having
BWT<5mm and >5 mm. The difference between LUTS
and uroflowmetry parameters of the two groups was
analyzed. In addition, the correlation between BWT
and data used in the diagnosis of LUTS were analyzed.
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Figure 1. Ultrasonographic measurement of BWT and IPP in the transverse plane from the suprapubic area. a) The
thickness of the anterior bladder wall that appears hyperechoic: 7.2 mm b) BWT of a patient with a lower IPSS: 4.2mm
c) IPP measurement from the base of bladder: 11.8 mm(grade 3)
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Figure 2. Relationship between bladder wall thickness and Qmax(a) and prostate volume(b)
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Figure 3. Roc curve analysis comparing bladder wall thickness and IPSS
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Statistical Analysis

Statistical analysis was performed using SPSS ver-
sion 25.0 (SPSS Inc., Chicago, IL, USA). Normal dis-
tribution of the parameters was determined using
analytical (Kolmogorov-Smirnov and Shapiro-Wilks
analysis) and visual (histogram and probability graphs)
methods. In descriptive statistics continuous variables
were expressed as median (min-max) or meantstan-
dard deviation while categorical variables in numbers
and percentages. Mann-Whitney U test or Indepen-
dent sample t test was used to compare the normal-
ly distributed continuous variables between the two
groups. The difference between the categorical vari-
ables was calculated by the Fisher Exact test. Spearman
Correlation test was used to investigate the correlation
between bladder wall thickness and various parame-
ters. A receiver operating characteristic (ROC) curve
was applied to obtain the optimum cut-off value of
bladder wall thickness in predicting severe IPSS. A p
value of <0.05 was considered statistically significant.

RESULTS

A total of 110 patients were included in our study.
The mean age of the patients was 59.2 + 9.3 years (medi-
an: 56.5 (15). Median(IQR) values for BWT 4.25(3.60)
mm; total volume of voided urine 250.0(182.3) cc,
Qmax 15.45(11.20) mL/sec, prostate volume 37(26)
mL and IPSS 20.0(10.0) points were as indicated.

A total of 110 patients were included in Group 1
(n=65 ; 59%) and 2 (n=45 ; 41%) . There was no sta-
tistically significant difference between the two groups
in terms of age and PVR. In the group with BWT =5
mm, PSA, prostate volume and IPSS were found to be
significantly higher (p<0.05). Qmax, Qave and total
volume of voided urine were found to be statistical-
ly significantly lower in the group with BWT 52mm
compared to the group with BWT <5 mm (p<0.05).
A significant difference was found between IPP grade
and BWT (p<0.001) and BWT increased in line with
IPP. While all of those with mild IPSS had BWT <5
mm, 86.7% of those with moderate and 36.1% of those
with high had an BWT less than 5 mm. As IPSS in-
creased, statistically significant increases were noted in
BWT (p<0.001)(Table 1).
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A statistically significant positive correlation was
found between BWT and PSA, moderate correlations
were detected between BWT, and prostate volume,
BWT, and PVR, while a strong positive correlation was
noted between BW'T, and IPSS. A moderate correlation
was observed between BWT and total volume of void-
ed urine, and urine flow, while a very strong correla-
tion between BWT, and Qmax and a strong negative
and statistically significant correlation between BWT,
and Qave were detected. There was no statistically sig-
nificant correlation between age and BWT (p>0.05)
(Table 2, Figure 2).

The area under the ROC curve was found to be
statistically significant (0.843 with a confidence in-
terval of 0.768-0.918), (p<0.001). When the BWT is
3.95 mm and above, the presence of higher IPSS can
be predicted with 80.3% sensitivity, 75.5% specificity,
80.3 PPV and 75.5% NPV. When the BWT is 4.10 mm
and above, higher IPSS indicating a severe bladder out-
let obstruction can be predicted with a sensitivity of
78.7%, specificity of 77.6%, PPV of 81.4% and NPV of
74.5%. (Table 3) (Figure 3).

DISCUSSION

According to the guidelines, history, physical ex-
amination, symptom scores, urinalysis, PSA, and
PVR measurement are recommended for diagnostic
purposes in male patients with LUTS(1). Uroflowm-
etry is also recommended before medical or surgical
treatment. Although the pressure flow study is thought
to be the most useful method in the diagnosis of ob-
struction, it is recommended only in specific cases due
to the lack of randomized controlled studies. Because
urodynamic studies are invasive and can lead to vari-
ous complications, many studies have been conducted
to predict obstruction using non-invasive methods(7,
8). In our study, we showed that BWT is associated
with LUTS and uroflowmetry parameters.

Because of methodological differences in studies
and lack of standardization in measurements, the level
of evidence for the use of BWT in the diagnosis of BPH
is not strong enough for its inclusion in the guidelines.
In their study evaluating the bladder neck obstruction
using the urodynamic technique, Park et al. showed
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Table 1. Comparison of two groups formed according to Bladder Wall Thickness in terms of parameters

(BWT<5) (BWT=5)
mean=SD (n=65) mean+SD n=45) p

Age (year) median (IQR) 55.0(12) 63.0(18) 0.099**
PSA (ng/mL) median (IQR) 1.0(1.38) 2.05(3.1) 0.002**
Prostate volume (cc) median (IQR) 30.0(24) 43.5(29) 0.002**
Post voiding residual urine volume (mL) median (IQR) 30.0(50) 36.0(100) 0.204**
Total voiding urine volume (mL) median (IQR) 304.0(191.0) 217(155.0) 0.001**
Qmax (mL/sec) mean+SD 21.4+7.6 10.3+4.0 0001*
Qave(mL/sec) mean+SD 8.0+3.7 4.1+1.7 0.001*
IPSS median (IQR) 16.0(8.0) 25.0(5) <0.001**
IPP, n (%)

Grade 0 (<5mm) 57 (90.5) 6(9.5)

Grade 1 (5-10mm) 8(30.8) 18 (69.2) 0,001 ¥

Grade 2 (>10 mm) - 21 (100.0)
IPSS, n (%)

Lower 4(100.0) -

Mild 39 (86.7) 6 (13.3) 0,001 ¥

High 22 (36.1) 39 (63.9)

SD: Standart deviation  *: t test in independent groups ** :Mann Whitney u ¥: Fisher’s Exact Test
PSA: Prostate-specific antigen, Qmax: maximum urinary flow rate Qave: average urinary flow rate IPSS: International Prostatic

Symptom Score IPP: Intravesical prostatic protrusion

Table 2. Correlation between parameters and bladder wall thickness

Bladder Wall Thickness (mm)

(n=110)
r* P

Age(year) 0.141 0.142
PSA (ng/mL) 0.332 <0.001
Prostate Volume (cc) 0.384 <0.001
Post voiding residual urine volume (mL) 0.271 0.004
Total voiding urine volume (mL) -0.444 <0.001
Q max (mL/sec) -0.826 <0.001
Q ave (mL/sec) -0.668 <0.001
IPSS 0.733 <0.001

*: Spearman Correlation coefficient
PSA: Prostate-specific antigen, Qmax: maximum urinary flow rate Qave: average urinary flow rate IPSS: International Prostatic

Symptom Score

Table 3. IPSS Prediction of Bladder Wall Thickness Evaluation of Strength

BWT (mm) Sensivity Specifity Positive Predictive Negative Predictive
Threshold value Value Value
3.95 80.3 75.5 80.3 75.5
4.1 78.7 77.6 81.4 74.5

BWT: Bladder Wall Thickness
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that BWT and detrusor wall thickness (DWT) can be
used in predicting bladder outlet obstruction in the pa-
tient group over 70 years of age(9). In this study BWT
was measured after uroflowmetry. In their study Eze et
al, found that mean PVR, IPSS, prostate volume and
percentage of bladder emptying were statistically differ-
ent between groups with BWT below and above 5 mm
in symptomatic BPH patients(10). Azab and Elsheikh.
evaluated the change in total IPSS, quality of life scor-
ing, symptom scores, Qmax and PVR after 2 months
of a-blocker therapy given to the patients in the study
group. They found statistically significantly greater
improvement in these values in the group with BWT
<5 mm. Therefore, it was emphasized that BWT could
be evaluated in determining the response to medical
treatment (11). In their study, Karakose et al. reported
that BWT was significantly lower after alpha-blocker
treatment. In addition, they found a significant differ-
ence in Qmax and PVR between the groups with BWT
<5mm and >5mm, but not in terms of Qave, quality of
life, PSA, prostate volume and IPSS(12).

As the bladder outlet resistance increases, the con-
traction force of the bladder increases. As the contrac-
tion force increases, detrusor hypertrophy occurs. Re-
sidual urine and increased pressure in the bladder cause
edema and congestion in the interstitial space. With
the combination of all these, an increase in BWT is
observed. Detrusor hypertrophy contributes mostly to
the increase in BWT. It may be possible to evaluate the
development, progression of the disease and response
to treatment of the disease by measuring the BWT with
USG(13). Sonographically, hyperechoic mucosa and
serosa of the bladder wall, while hypoechoic detrus-
sor are seen. Although we measured all layers of the
bladder wall in our study, only DWT was measured in
some studies, considering that actually thickness of the
detrusor muscle increased. For example, in their study
including 102 patients, Kessler et al. measured detrusor
wall thicknesses. They divided the patients into urody-
namically obstructed, equivocal and non-obstructed
groups. The mean detrussor wall thickness in the ob-
structed group was found to be statistically significant-
ly higher compared to the eqivocal and non-obstructed
groups. In addition, they found the cut-off value to be

88

used in the diagnosis of obstruction as 2.9 mm (3).
According to the authors, sonographically, the muco-
sa and serosa of the bladder wall appear hyperechoic
which creates difficulties in distinguishing it from the
surrounding tissues, and also leads to errors in making
precise measurements of BWT.

The relationship between bladder wall thickness
and LUTS was also investigated in other patient groups,
such as female patients with symptoms of overactive
bladder and pediatric patients with spina bifida.(14,
15). Blatt et al. included both genders in their study.
According to the results of the study, BWT was not
different between patient groups with bladder outlet
obstruction, detrusor overactivity and normal urody-
namics(16). Panayi et al included 379 female patients
with lower urinary tract symptoms in their study. Ac-
cording to the classification of the International Con-
tinence Society, patients were divided into overactive
bladder, stress urinary incontinence and mixed uri-
nary incontinence groups. According to the analysis,
mean BWT were significantly different in the stress
urinary incontinence group compared to the mixed
urinary incontinence and overactive bladder groups.
They also reported that the group with daytime urinary
frequency >7 had a greater mean BWT than the group
with <7(17).

In similar research studies different ideas have been
put forward about from where, and how to measure
BWT, the device of the measurement, and the degree
of bladder distension during measurements. In some
studies, bladder wall thickness was measured when
the bladder was not full(9), but the general consensus
is that BWT decreases as bladder gradually distends.
BWT reaches a plateau when bladder filling reaches
200-300 cc, or 46-60% of bladder capacity. Oelke et al.
reported that BWT gradually decreased up to 250 cc
of bladder filling, and then remained at the same level
(13). Another question is related to the place of mea-
surement BWT on the bladder wall. Although mea-
surements are generally made from the anterior wall
through the transabdominal route (18, 19), some au-
thors measure BWT from several places and take their
average (20). According to the report of the Inconti-
nence-Research Society, the place where bladder wall
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thickness is measured does not matter, entire bladder
wall has the same thickness (13). On the contrary, in
their study Anzia et al. measured BWT by MRI in both
male ,and female patients, and, reported that there
were differences in the values of bladder wall thickness
depending on the place of measurements(21). Finally,
the use of USG probes with higher Mhz is important
in terms of detecting small changes. In our study, we
made a single measurement with 5-7 Mhz USG from
the anterior wall, through transabdominal route, when
the patients felt urgent desire to pass urine before uro-
flowmetry.

Although our study emphasizes that BWT is closely
related to IPSS and uroflowmetry parameters, it also
has some limitations. First, diagnosis of bladder outlet
obstruction of the patients was made with uroflow-
metry test instead of pressure flow studies. Second,
our study includes a small number of patients. Finally,
measuring the bladder wall thickness during the pa-
tients’ feeling of urgent desire to void urine may have
resulted in measurement differences due to subjective
nature of this approach.

CONCLUSION

According to the results of our study, BWT was
found to be associated with IPSS and uroflowmetry
parameters in male patients with LUTS. It can be used
in daily urology practice as a non-invasive method for
predicting the severity of symptoms and obstruction.
Our results should be supported by studies with more
patients in which the obstruction is evaluated urody-
namically.

Conflict of Interest
The authors declare to have no conflicts of interest.

Financial Disclosure
The authors declared that this study has received no
financial support.

Informed Consent
Informed consent was obtained from all individual
participants included in the study.

Ethical Approval

The study was approved by Ethical Committee of
Bursa Yiitksek IThtisas Training and Research Hospi-
tal (Approval No: 2011-KAEK-25 2021/11-03), and
written informed consent was received from all par-
ticipants. The study protocol conformed to the ethical
guidelines of the Helsinki Declaration.

Author Contributions

Conception and design; OE, SC, Data acquisition;
OE, SZ, CB, Data analysis and interpretation; SZ, CB,
Drafting the manuscript; OFE, EB, Critical revision of
the manuscript for scientific and factual content; OF,
EB, Statistical analysis; EB, Supervision; SC, AG.

REFERENCES

1. Gravas, S, et al., Management of non-neurogenic male
lower urinary tract symptoms (LUTS), incl. Benign
Prostatic Obstruction (BPO). 2019.

2. Dabhoiwala, N., et al., The ICS-‘BPH’ Study: uroflowm-
etry, lower urinary tract symptoms and bladder outlet
obstruction. Br. J. Urol. 1998; 82:619-623 https://doi.
org/10.1046/j.1464-410x.1998.00813.x.

3. Kessler, T.M,, et al., Ultrasound assessment of detru-
sor thickness in men—can it predict bladder outlet
obstruction and replace pressure flow study? The Jour-
nal of urology. 2006; 175(6):2170-2173. https://doi.
org/10.1016/50022-5347(06)00316-8.

4. Manieri, C, et al., The diagnosis of bladder outlet
obstruction in men by ultrasound measurement of
bladder wall thickness. The Journal of urology. 1998;
159(3):761-765.

5. Tan, Y.H. and K.T. Foo, Intravesical prostatic protru-
sion predicts the outcome of a trial without catheter
following acute urine retention. The Journal of urolo-
gy. 2003; 170(6):2339-2341. https://doi.org/10.1097/01.
ju.0000095474.86981.00.

6. Eze, B.U, C.O. Ani, and T.U. Mbaeri, Is intravesical
prostatic protrusion associated with more complica-
tions in benign prostatic hyperplasia patients? LUTS:
Lower Urinary Tract Symptoms. 2021; 13(4):468-474.
https://doi.org/10.1111/luts.12394.

7. Hakenberg, O.W,, et al., Bladder wall thickness in

normal adults and men with mild lower urinary tract

89


https://doi.org/10.1016/S0022-5347(06)00316-8
https://doi.org/10.1016/S0022-5347(06)00316-8

New J Urol. 20225 17(2):83-90. DOI: 10.33719/yud.2022;17-2-1083770

10.

11.

12.

13.

14.

90

symptoms and benign prostatic enlargement. Neuro-
urology and Urodynamics: Official Journal of the In-
ternational Continence Society. 2000; 19(5):585-593.
https://doi.org/10.1002/1520-6777(2000)19:5<585::aid-
nau5>3.0.co;2-u

Tubaro, A, et al., The effect of bladder outlet obstruc-
tion treatment on ultrasound-determined bladder wall
thickness. Reviews in urology. 2005; 7(6):35.

Park, J., et al., Bladder wall thickness and detrusor wall
thickness can help to predict the bladder outlet obstruc-
tion in men over the age of 70 years with symptomatic
benign prostatic hyperplasia. Investigative and clini-
cal urology. 2020; 61(5):491. https://doi.org/10.4111/
icu.20190376.

Eze, B., T. Mbaeri, and J. Orakwe, Anterior Bladder Wall
Thickness, Post-Void Urine Residue, and Bladder Emp-
tying Efficiency as Indicators of Bladder Dysfunction in
Nigerian Men with Benign Prostatic Hyperplasia. Nige-
rian Journal of Clinical Practice. 2020; 23(9):1215-1215.
https://doi.org/10.4103/njcp.njcp_67_20.

Salah Azab, S. and M.G. Elsheikh, The impact of the
bladder wall thickness on the outcome of the medical
treatment using alpha-blocker of BPH patients with
LUTS. The Aging Male. 2015; 18(2):89-92. https://doi.
0rg/10.3109/13685538.2014.967672.

Karakose, A., O. Aydogdu, and Y.Z. Atesci, The relation-
ship between bladder wall thickness and lower urinary
tract symptoms: Does bladder wall thickness change
after alpha-blocker therapy with alfuzosin? Canadian
Urological Association Journal. 2014; 8(1-2):26. https://
doi.org/10.5489/cuaj.1513.

Oelke, M., International Consultation on Incontinence-
Research Society (ICI-RS) report on non-invasive uro-
dynamics: the need of standardization of ultrasound
bladder and detrusor wall thickness measurements to
quantify bladder wall hypertrophy. Neurourology and
Urodynamics: Official Journal of the International
Continence Society. 2010; 29(4):634-639. https://doi.
org/10.1002/nau.20834.

Azab, S.S., O. El Sayed, and M. El Kafoury, Impact of
Bladder Wall Thickness on the Outcomes of Antimus-
carinic Treatment in Women with Overactive Bladder.
Urologia Internationalis. 2022; 106(3):291-297. https://
doi.org/10.1159/000520597.

15.

16.

17.

18.

19.

20.

21.

Uger, O, et al., Assessment of bladder wall thickness
in women with overactive bladder. Turkish Journal
of Urology. 2016; 42(2):97. https://doi.org/10.5152/
tud.2016.95871.

Blatt, A.H., J. Titus, and L. Chan, Ultrasound mea-
surement of bladder wall thickness in the assess-
ment of voiding dysfunction. The Journal of urology.
2008;  179(6):2275-2279.  https://doi.org/10.1016/].
juro.2008.01.118.

Panayi, D,, et al., Ultrasound measurement of bladder
wall thickness is associated with the overactive blad-
der syndrome. Neurourology and urodynamics. 2010;
29(7):1295-1298. https://doi.org/10.1002/nau.20871.
Cvitkovi¢ Kuzmi¢, A., B. Brklja¢i¢, and D. Ivankovi¢,
Sonographic measurement of detrusor muscle thickness
in healthy children. Pediatric nephrology. 2001;16(12):
1122-1125. https://doi.org/10.1007/s004670100042.
Cvitkovi¢-Kuzmié, A., et al., Ultrasound assessment of
detrusor muscle thickness in children with non-neuro-
pathic bladder/sphincter dysfunction. European urolo-
gy. 2002; 41(2):214-219. https://doi.org/10.1016/s0302-
2838(01)00023-9.

Uluocak, N., et al., Bladder wall thickness in healthy
school-aged children. Urology. 2007; 69(4):763-766.
https://doi.org/10.1016/j.urology.2006.03.086.

Anzia, LEE., et al., Comprehensive non-invasive anal-
ysis of lower urinary tract anatomy using MRI. Ab-
dominal Radiology. 2021; 46(4):1670-1676. https://doi.
org/10.1007/s00261-020-02808-9.


https://doi.org/10.1002/1520-6777(2000)19:5%3C585::aid-nau5%3E3.0.co;2-u
https://doi.org/10.1002/1520-6777(2000)19:5%3C585::aid-nau5%3E3.0.co;2-u
https://doi.org/10.1002/nau.20834
https://doi.org/10.1002/nau.20834
https://doi.org/10.1016/j.juro.2008.01.118
https://doi.org/10.1016/j.juro.2008.01.118
https://doi.org/10.1002/nau.20871
https://doi.org/10.1016/j.urology.2006.03.086
https://doi.org/10.1007/s00261-020-02808-9
https://doi.org/10.1007/s00261-020-02808-9

Yeni Uroloji Dergisi - The New Journal of Urology 2022; 17(2):91-97. DOI: 10.33719/yud.2022;17-2-1102536

Original Research / Ozgiin Arastirma

Assessment of associated factors with nocturia in young and older urinary

incontinent

Uriner inkontinansi olan genc ve vasli kadinlarda noktari ile iliskili faktorlerin degerlendirilmesi

Mustafa Soytas', Rabia Bag Soytas?

1 Faculty of Medicine, Istanbul Medipol University, Department of Urology, istanbul, Turkey
2 Basaksehir Cam ve Sakura City Hospital, Department of Geriatrics, istanbul, Turkey

Gelis tarihi (Submitted): 2022-04-12
Kabul tarihi (Accepted): 2022-05-24

Yazigma / Correspondence

Rabia Bag Soytas

Basaksehir Cam ve Sakura Sehir Hasta-
nesi, Geriatri Klinigi, 34494 Basaksehir,
Istanbul / Tiirkiye

E-mail: drrabiabag@gmail.com

Tel: +90 505 593 51 75

ORCID
M.S. 0000-0002-3474-3510
R.B.S. 0000-0002-9620-7596

This work is licensed under a Creative
Commons Attribution-NonCommercial
4.0 International License.

Ozet

Amag: Uriner inkontinansh (U) geng ve yas-
I1 kadinlarda noktiiriyi etkileyen faktorleri deger-
lendirmek.

Gereg ve Yontemler: Kasim 2021-Mart 2022
tarihleri arasinda UI sikayeti ile iiroloji polikli-
nigine bagvuran kadinlar ¢aligmaya dahil edildi.
Demografik veriler, antropometrik ol¢timler,
ilaglar ve komorbiditeler kaydedildi. Yagam kali-
telerini degerlendirmek igin ICIQ-SF testi uygu-
land1. Geceleri >2 idrar yapma ihtiyac ile uya-
nan hastalarda noktiiri var olarak kabul edildi.

Bulgular: Caligmaya 92 kadin dahil edil-
di. Hastalar <60 yas (n=47) ve 260 yas (n=45)
olarak 2 gruba ayrildi. Bel gevresi ve viicut kitle
indeksi >60 yas hastalarda daha yiiksekti (sira-
styla; p= <0,001, p= 0,034). Kullanilan ilag sayist
yash grupta daha fazlaydi (p= <0,001). Diiiretik
ve antikolinerjik ilag kullanimi yash grupta geng
gruba gore daha yiiksekti (sirasiyla; p= <0,001, p=
0,006). Tip 2 Diabetes Mellitus'Tu (DM) hasta say1-
s1 ve komorbidite sayist yash grupta daha fazlayd
(strastyla; p= 0,002, p= 0,025). Noktiirisi olan ve
olmayan gen¢ grupta antropometrik ol¢iimler,
kullanilan ilaglar ve komorbiditeler agisindan fark
bulunmadi. Noktiirisi olan yash grupta ilag sayis
ve Tip 2 DM olan hasta sayis1 noktiirisi olmayan
yasl gruba gore anlamli olarak daha yiiksekti (s1-
rastyla; p= 0.04, p= 0.036).

Sonug: Tip 2 DM ve ¢oklu ilag kullanimi, Ul-
li yash kadinlarda noktiiri i¢in risk faktorleridir.
Bu risk faktorlerinin degerlendirilmesi ve yoneti-
mi daha iyi klinik sonuglara katkida bulunabilir.

Anahtar Kelimeler: yasli, noktiiri, risk fak-
torleri, tiriner inkontinans, kadin

Abstract

Objective: To assess the factors affecting noc-
turia in young and older women with urinary in-
continence (UI).

Material and Methods: Women who applied
to the urology outpatient clinic with the UI com-
plaint between November 2021-March 2022 were
included. Demographic data, anthropometric
measurements, medications and comorbidities
were recorded. The ICIQ-SF test was applied to
evaluate their quality of life. Patients who have
been waking up at night with the need to urinate
>2 were considered to have nocturia.

Results: Ninety-two women were included.
Two groups were created as patients <60 years
(n=47) and 260 years (n=45). The body mass index
and waist circumference were higher in patients
>60 years (respectively; p= 0.034, p= <0.001). Us-
ing of diuretic and anticholinergic medications
was higher than in the younger group (respective-
ly; p= <0.001, p= 0.006). The total number of med-
ications was higher in the older group (p= <0.001).
The number of comorbidities and the number of
patients with Type 2 Diabetes Mellitus (DM) were
higher in the older group (respectively; p= 0.002,
p= 0.025). No difference was found in the young
group with and without nocturia in terms of an-
thropometric measurements, medications used,
and comorbidities. The number of medications
and the number of Type 2 DM patients were sig-
nificantly higher in the older group with nocturia
(respectively; p= 0.04, p= 0.036).

Conclusion: Type 2 DM and multiple medica-
tion use are risk factors for nocturia in older women
with UL Evaluation and management of these risk
factors may contribute to better clinical outcomes.

Keywords: aged, nocturia, risk factors, uri-
nary incontinence, women
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INTRODUCTION

Nocturia is defined as one or more awakenings
during the night to urinate by the International Con-
tinence Society (ICS) (1). Although defined as a symp-
tom rather than a disease, 2 or more urinations per
night is considered clinically significant due to the neg-
ative effect of nocturia on well-being and health-related
quality of life (2). The prevalence of nocturia increases
with aging and almost 50 percent of adults ages 50 to
79 have nocturia (3). Also, 60-80% of nocturia cases
occur in older adult population (4). A recent study
from the National Health and Nutrition Examination
Survey showed that 45% of women and 51.5% of men
aged 60 and older wake up at least twice each night to
urinate (5). While symptoms rarely occur between the
ages of 50 and 59, between the ages of 70 and 79, symp-
toms occur at least twice a night (6).

There are three known mechanisms for the occur-
rence of nocturia. These are decreased bladder volume,
increased urinary output at night, and sleep-related
disorders (7). The other related conditions are urgen-
cy, benign prostatic hyperplasia and/or bladder outlet
obstruction, urinary tract infections, and low bladder
capacity (8, 9). Nocturnal polyuria, peripheral edema
(without heart failure), congestive heart failure, poor
control of diabetes mellitus (DM), excessive fluid in-
take throughout the day or large fluid intake prior to
bedtime, and intake of diuretic substances are caused
nocturia with increased urine output at night (10).
Sleep apnea, difficulty in sleep maintaining, restless
legs syndrome or periodic limb movements are sleep
disorders known to cause nocturia (11, 12).

Nocturia, which is more common in older people,
is a known risk factor for falls, fractures, and depres-
sion (9,13). Nocturia may cause sleep disturbances. It
is also related with dependence, obesity, DM, and heart
disease (8, 14). Besides, nocturia is an independent risk
factor for mortality (15).

Urinary incontinence (UI) is a geriatric syndrome
whose frequency increases with aging and is more
common in women (16). Since Ul is a risk factor for
nocturia, the presence of additional risk factors may
increase the prevalence of nocturia. Knowing the fac-
tors affecting nocturia in women with UI is important
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in order to prevent the development of possible com-
plications by managing nocturia correctly. Therefore,
we aimed to assesment of the factors affecting nocturia
in young and older women with UI

MATERIAL AND METHODS

Study Population

A cross-sectional study has been proposed. The
local ethics committee approval was obtained for the
study (1051, 26.10.2021). Between November 2021 and
March 2022, women who applied to the urology out-
patient clinics with the complaint of UT and had stress,
urge, and mixed UI as a result of the anamnesis and
physical examination evaluation were included in the
single-center study. The reason for including only pa-
tients with Ul in the study is to homogenize the patient
groups in terms of this risk factor. The patients includ-
ed in the study were those who had not had an incon-
tinence operation before and were not taking medical
treatment for UT at the time of admission. All of these
patients underwent complete urinalysis and urine cul-
ture, and as a result of these tests, patients with urinary
tract infections were excluded from the study. Two
groups have been created as under 60 years old and 60
years old and over patients. Patients who had cogni-
tive dysfunction (severe dementia, persistent cognitive
dysfunction due to a past cerebrovascular event, de-
lirium) and could not reply to our questions and the
International Consultation on Incontinence Question-
naire- Short Form (ICIQ-SF) were excluded from the
study. All patients gave informed consent (written and
verbal).

Data Collection

Demographic data, comorbidities, medication his-
tory, number of vaginal deliveries, anthropometric
measurements [height (cm), weight (kg), waist circum-
ference (cm), body mass index (BMI) (kg/m2)] of the
patients were recorded. The ICIQ-SF was administered
to all patients to appraise the effect of UI on quality of
life (17). Patients who woke up with the need to urinate
at 2 or more nights were considered to have nocturia.

Statistical Analysis

The SPSS (Statistical Package for Social Sciences
(v21.0, IBM, Chicago, IL, US)) has been used for data
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analysis. The statistical power of the study was deter-
mined with the G*Power software (version 3.1). For
analyzing the association between the age groups with
patients’ demographic-clinical data has been used by
Mann-Whitney U and chi-square tests. Also, the rela-
tionship between nocturia and patients’ demographic
and clinical data was conducted by the Mann-Whitney
U and chi-square tests in both age groups. A p-value
less than 0.05 has been accepted considered statistical-
ly significant.

RESULTS

Ninety-two patients with UI complaints constitut-
ed the study population. Two groups were created ac-
cording to age, under 60 years old (n=47) and 60 years
old and over (n=45). When the patient groups aged
<60 years and >60 years were compared, it was found
that the BMI and waist circumference of the patients
aged 260 years were significantly higher than those of
the young (respectively; p=0.034 p= <0.001) (Table 1).
Again, the mean number of medications used by the
older group was higher more than the younger group,
significantly, (p= <0.001). Diuretic and anticholinergic
use was higher in the older group than in the younger
group (respectively; p= <0.001 p=0.006). The number

Table 1. Demographic and clinical data of the participants.

of comorbidities was higher in patients aged >60 years
(p=0.002). The number of patients with type 2 DM was
also higher in the older group (p=0.025). The num-
ber of vaginal deliveries was 4+2 (mean+S.D) in the
>60 age group and 2+1.50 (mean+S.D) in the <60 age
group, and this difference was statistically significant
(p= <0.001) (Table 1). Nocturia was present in 63%
of all patients, 55.30% of patients aged <60 years and
71.10% of patients aged 260 years, but this difference
was not statistically significant (Table 1).

In the comparison between patients with (n= 26)
and without nocturia (n= 21) in order to evaluate the
factors affecting nocturia in the patient group under
60 years of age, no significant difference was found in
terms of demographic and clinical data (Table 2).

There were 32 patients with nocturia and 23 pa-
tients without nocturia in the 60 years and older group.
The mean number of medications used by patients with
nocturia was significantly higher than that of patients
without nocturia in the older group (p=0.04). Also, the
number of patients with Type 2 DM in the older group
with nocturia (n= 15, 49.20%) was significantly higher
than the number of patients with Type 2 DM in those
without nocturia (n= 2, 15.40%) (p= 0.036) (Table 3).

<60 age (n=47) = (?1031%‘; Total (n=92) p value
Age (mean+S.D) 48.7+8.5 70.2+7 59.2+13.3 <0.001
Height (m) (mean+S.D) 1.6+0.3 1.440.1 1.5£0.1 0.005
Weight (kg) (mean+S.D) 75.1+12.7 77.2+13.8 76.1+13.2 0.574
Waist circumference (cm) (mean+S.D) 96.6+11.2 106.9+13.2 101.6+13.2 <0.001
BMI (kg/m?) (mean+S.D) 29.9+5.2 3245.1 3145.2 0.034
Number of medications (median, 25-75) 1.6 (1.2-2.2) 4 (3-5) 2.8 (2.2-3.4) <0.001
Number of diuretic use (n, %) 4 (8.5 %) 18 (40 %) 22 (23.9 %) <0.001
Number of anticholinergic (n, %) 1(2.1 %) 9 (20 %) 10 (10.9 %) 0.006
Number of comorbidities (median, 25-75) 1.5(1.1-1.9) 2.4 (2-2.9) 1.95 (1.6-2.3) 0.002
Type 2 DM (n, %) 8 (17 %) 17 (37.8 %) 25 (27.2 %) 0.025
Chronic Kidney Disease (n, %) 0(0 %) 1(2.2 %) 1(1.1 %) 0.304
Number of vaginal delivery (mean+S.D) 2+1.5 4+2 3+2 <0.001
ICIQSF (mean%S.D) 14.7£3.6 13.2+4.1 13.9£3.9 0.055
Nocturia (n, %) 26 (55.3 %) 32 (71.1 %) 58 (63 %) 0.117

*p value is significant is under 0.05; BMI: body mass index; DM: diabetes mellitus;
ICIQ-SF: The International Consultation on Incontinence Questionnaire-Short Form; S.D: Standard Deviation.
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Table 2. Comparison of patients aged <60 years with and without nocturia in terms of demographic and clinical data.

Nocturia (n=26) None nocturia (n=21) p value
Age (mean+S.D) 47.9+8.9 49.6+8.3 0.421
Height (m) (mean+S.D) 1.5+0.1 1.6+0.1 0.797
Weight (kg) (mean+S.D) 75.6+14.2 74.4+11 0.830
Waist circumference (cm) (mean+S.D) 96.4+12.4 96.9+9.7 0.570
BMI (kg/m?) (mean+$.D) 30.146 29.7+4.1 0.949
Number of medications (median, 25-75) 1.7 (1-2.2) 2 (1.4-2.6) 0.974
Number of diuretic use (n, %) 2 (7.7 %) 2 (9.5 %) 0.823
Number of anticholinergic (n, %) 0 (0 %) 1(3.8%) 0.364
Number of comorbidities (median, 25-75) 1.4 (0.8-2.1) 1.6 (0.9-2.3) 0.666
Type 2 DM (n, %) 4 (15.4 %) 4 (19 %) 0.740
Chronic Kidney Disease (n, %) 0 (0 %) 0 (0 %)
Number of vaginal delivery (mean+S.D) 2+1.6 2+1.4 0.982
ICIQSF (mean=+$.D) 14.743.8 14.743.5 0.897

*p value is significant is under 0.05; BMI: body mass index; DM: diabetes mellitus;

ICIQ-SF: The International Consultation on Incontinence Questionnaire-Short Form; S.D: Standard Deviation.

Table 3. Comparison of patients aged > 60 years with and without nocturia in terms of demographic and clinical data.

Nocturia (n=32) None nocturia (n= 23) p value
Age (mean+S.D) 71.4+7.1 67.2+5.9 0.052
Height (m) (mean+S.D) 1.55+0.04 1.56+0.04 0.870
Weight (kg) (mean+S.D) 78+14.6 75+11.6 0.625
Waist circumference (cm) (mean+S.D) 108.3+14 103.2+10.7 0.287
BMI (kg/m?) (mean+S.D) 32.5£5.3 31+4.6 0.249
Number of medications (median, 25-75) 4.5 (3.5-5.6) 3 (1-5.5) 0.04
Number of diuretic use (n, %) 12 (37.5 %) 6 (46.2 %) 0.591
Number of anticholinergic (n, %) 8 (25 %) 1(7.7 %) 0.188
Number of comorbidities (median, 25-75) 2.7 (2.2-3.1) 1.9 (1-2.9) 0.092
Type 2 DM (n, %) 15 (49.2 %) 2 (15.4 %) 0.036
Chronic Kidney Disease (n, %) 0 (0 %) 1(7.7 %) 0.113
Number of vaginal delivery (mean+S.D) 4.1+42.1 3.6+2.1 0.420
ICIQSF (mean+S.D) 13.8+£3.5 11.6+5.2 0.195

*p value is significant is under 0.05; BMI: body mass index; DM: diabetes mellitus;

ICIQ-SF: The International Consultation on Incontinence Questionnaire-Short Form; S.D: Standard Deviation.
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DISCUSSION

Approximately half of patients with daytime uri-
nary urgency are also known to have clinically sig-
nificant nocturia (8). Therefore, to prevent further
increased risk of nocturia, which is already high in pa-
tients with UI, we evaluated other factors influencing
the occurrence of nocturia in women with Ul In our
study, in which we assessed the factors affecting noc-
turia in young and older women patients with UI, we
found that Type 2 DM and the high number of med-
ications are risk factors for nocturia in older patients
with UL

There are many known risk factors for nocturia
(18). Aging is one of the most important risk factors
for nocturia. Studies in the literature support that the
incidence of nocturia increases with age (19). In our
study, the incidence of nocturia was higher in the older
group than in the younger group. However, this differ-
ence was not statistically significant. This may be re-
lated with the low number of patients in the groups.
Recognition and management of nocturia-associated
factors are important, especially in older adults, as
nocturia causes geriatric syndromes such as falls, hip
fractures, immobility and weakness, lower sleep quali-
ty, increased fatigue, and depression. (18, 20- 22).

Caffeine, alcohol, anticholinergics, cholinesterase
inhibitors, beta-blockers, diuretics, and with diuretic
effects such as lithium are medications known to affect
patients’ nocturia (8). The reason for this may be that
some medications with a high anticholinergic drug
burden, such as antidepressants, and antipsychotics
cause detrusor overactivation. Another reason may be
drug interactions and adverse drug reactions, which
increase as the number of medications taken increases.
No relationship has been found between diuretic and
anticholinergic use and nocturia in both age groups,
while the high number of medications used in older
patients was found to be associated with nocturia, in
this study. In a recent study in the literature investigat-
ing the association between nocturia and comprehen-
sive geriatric assessment parameters in older men, a
positive correlation was found between the number of
medications used and the frequency of nocturia (23).
Also, in a study conducted in older women, a signif-

icant relationship was found between polypharmacy
and nocturia, regardless of the type of medication used
similar to our study (24). Both polypharmacy and UI
are risk factors for nocturia. The combination of the
two conditions may increase the risk of nocturia. In
our study, it was found that the number of medications
used in older women with UI was a risk factor for noc-
turia, but this association was not found in the younger
group. Since the significantly lower number of med-
ications used in the younger group check against the
older group, increased medication interactions in older
adults, and adverse medication reactions that occur as
the number of medications increases may be related to
this situation.

With the increase in aging, changes in lifestyle,
increasing obesity rates, the incidence of Type 2 DM
is also increasing. DM is one of the independent risk
factors for UI in women. A study conducted in Turkey
found that the prevalence of UI increased significantly
in diabetic women (24). DM is also a known risk factor
for nocturia (8). Diabetic neuropathy, osmotic diuresis
due to glucosuria, and polydipsia due to dry mouth are
the pathophysiologies thought to cause this condition
(25). In a study investigating the risk factors for noctu-
ria in both genders, DM was associated with nocturia
in women but was not associated in men (26). Besides,
in a study comparing young and old female patients,
similar to our study, it was found that nocturia was
more common in older women with diabetes than in
younger women with diabetes (27). The fact that DM
is a risk factor for both UT and nocturia suggests that
the risk of developing nocturia may be increased in
women with UI who have Type 2 DM. In our study,
Type 2 DM was found to be a risk factor for nocturia in
older women with UI. The reason that this result was
not found in the young group may be due to the signifi-
cantly lower incidence of Type 2 DM in young patients
compared to the older group.

It is known that the prevalence of nocturia is high
in chronic kidney disease (CKD) patients and its sever-
ity is related to the stage of the disease (28). However,
this relationship could not be found because the num-
ber of patients with CKD was very small in our study.

The strength of our study is that, according to our
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knowledge, it is the first study to assess the risk factors
affecting nocturia in young and older women with UL
Our study has some limitations. The first limitation is
the absence of a control group without UI. The sec-
ond limitation is the small number of patients in the
groups. Our study needs to be supported by studies
with a higher patient numbers, including the control
group without UL

CONCLUSION

The basic approach in incontinence patients with
nocturia is based on the underlying cause. In our study,
Type 2 DM and the number of medications used are
risk factors for nocturia in the older group. More ef-
fective clinical results may be obtained with a multi-
disciplinary approach by questioning the presence of
Type 2 DM and multiple medication use in this patient
group in more detail, or by examining the presence of
nocturia in patients with these risk factors.
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Case Report / Olgu Sunumu
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Ozet

Spontan renal pelvis riptiirii nadir rastlani-
lan trolojik olay olup idrarin extravazasyonuna
neden olan bir durumdur. Siklikla iiriner sistemde
gelisen obstriiksiyonlara sekonder olarak pelvis igi
basincin artmasi sonucu gelisir. Spontan retrope-
ritoneal hematom da yine benzer sekilde travma
veya altta yatan bir patoloji olmaksizin ortaya ¢i-
kan retroperitoneal kanamalardir. Bu galiymada
63 yasinda antikoagulan tedavisi alan Covid-19
tanili bir bayan hastada, retroperitonda spontan
olarak olusan hematom ve hematomun basisina
sekonder olarak gelisen spontan renal pelvis riip-
tirit olgusunu sunuyoruz. Bu olgu 1s1ginda Co-
vid-19 infeksiyonuna bagl yaygin endotel hiicre
hasarinin, spontan ciddi retroperitenal kanamaya
ve eslik eden renal pelvis riiptiiriine neden ola-
bilecegini vurgulamak istiyoruz. Nadir gériilen
durumlar olan spontan renal pelvis riiptiri ve
spontan retroperitoneal kanamanin ayn: anda
ayn1 hastada gorildigu literatiirde ilk kez bildi-
rilmektedir.

Anahtar Kelimeler: antikoagulan tedavi,
COVID-19, renal pelvis riiptiirii, retroperitoneal
hematom, tiriner obstriiksiyon

Abstract

Spontaneous rupture of the renal pelvis is a
rarely encountered urological event that causes
extravasation of urine. It often occurs as a result
of increased intrapelvic pressure secondary to ob-
structions developed in the urinary system. Sim-
ilarly spontaneous retroperitoneal hematoma is
retroperitoneal hemorrhage that occurs without
trauma or an underlying pathology. In this study,
we present a case of spontaneous rupture of the
renal pelvis that developed secondary to compres-
sion of the hematoma that occurred spontaneous-
ly in the retroperitoneum in a 63-year-old female
patient who received anticoagulant therapy with
the diagnosis of Covid-19 infection. In the light of
this case, we would like to emphasize that wide-
spread endothelial cell damage associated with
Covid-19 infection may cause spontaneous severe
retroperitenal bleeding and accompanying renal
pelvis rupture. In which both the rarely encoun-
tered spontaneous rupture of the renal pelvis and
spontaneous retroperitoneal bleeding are seen si-
multaneously in the same patient, is reporting for
the first time in the literature.

Keywords: anticoagulant treatment, COVID-19,
renal pelvis rupture, retroperitoneal hematoma,
urinary obstruction
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INTRODUCTION

Spontaneous or atraumatic renal pelvis rupture is
an extremely rare condition. It usually develops after
a pathological condition that leads to obstruction in
the urinary system (1). It has been reported that the
renal pelvis, which is very poorly supported by the
parenchyma of the kidney, cannot withstand the in-
creasing pressure after the emerging obstruction and
ruptures (2). Urine extravasation occurs following de-
velopment of rupture, and complaints such as flank
pain, abdominal pain, nausea and vomiting become
manifest as in the case with urinary stone disease (3).
Similarly, spontaneous retroperitoneal hematoma is
also a rare event and it is a retroperitoneal bleeding
that occurs without trauma, urinary stone disease,
or an underlying pathology. In this study, we report
a case of spontaneous rupture of the renal pelvis that
occurred secondary to compression of the hematoma
developed in the retroperitoneum in a female patient
diagnosed with Covid-19 infection who received an-
ticoagulant therapy. As far as we know, this case, in
which both the rarely encountered spontaneous rup-
ture of the renal pelvis and spontaneous retroperito-
neal bleeding are seen simultaneously in the same
patient, is reported for the first time in the literature.

CASE REPORT

A 63-year-old female patient applied to our emer-
gency department with complaints of weakness, high
fever, cough and shortness of breath. It was learned
that the patient, who had no history of systemic dis-
ease, had a positive Covid-19 test performed in anoth-
er center 3 days ago. Chest Computed Tomography
(CT) of the patient revealed findings compatible with
acute viral pneumonia. Then the treatment of the pa-
tient was initiated with ceftriaxone [ (2 x 1 gram (g) /
intravenous (iv) ], hydroxychloroquine [ (2 x 200 mil-
ligram (mg) ], ascorbic acid (2 x 3 g iv) and enoxapa-
rin sodium [ (2 x 6000 international units (IU) / 0,6
milliliter (ml) ]. Four days after her hospitalization, the
patient developed colicky pain felt on the left flank and
lower abdominal quadrants. Urology consultation was
requested because the patient with an urethral catheter
had no urine output for the last 3 hours and swelling in
the suprapubic region was detected, considering that
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the patient developed urinary retention. On physical
examination, costovertebral angle tenderness on the
left side and a mass localized slightly to the left in the
suprapubic area were palpated. Ultrasonography re-
vealed the presence of an empty bladder and a large
cystic appearance adjacent to the left lateral posterior
wall of the bladder. Mild hydroureteronephrosis was
found on the left side of the patient’s CT, which was tak-
en without contrast agent administration (Figure 1A).
No contrast agent leakage was detected in the perirenal
or periureteral area in the CT taken immediately after
the patient was administered iv contrast agent (Figure
1B). The absence of contrast medium leakage may be
due to CT taken immediately after administration of
the contrast agent. However no fluid collection was ob-
served in the perirenal area in the same film. In order
to monitor the ureters, CT scan was performed again
15 minutes after contrast agent administration. Signif-
icant extravasation of contrast material and fluid col-
lection were detected in the perirenal and periureteral
area (Figure 1C). On the lower abdomen tomography,
a cystic mass consistent with a hematoma of approxi-
mately 13 cm, originating from the abdominal antero-
lateral wall muscles, extending to the left posterolateral
side of the bladder and pushing the bladder towards
right anterolateral direction was detected (Figure 2).
Urinary extravasation and the bladder pushed by the
hematoma were clearly detected in three-dimensional
CT (Figure 3A). The patient underwent emergency op-
eration due to a decrease in her hematocrit values and
deterioration in her hemodynamic parameters despite
blood transfusion. The hematoma was evacuated by
controlling the bleeding focus localized on the later-
al aspect of the rectus muscle. The patient was treated
conservatively for renal pelvis rupture. In the control
tomography taken on the 3rd postoperative day of the
patient, who was followed up with a catheter, the fluid
around the renal pelvis and ureter was absorbed. Ex-
travasation of contrast agent was not detected and the
bladder was found to return to its normal position (Fig-
ure 3B). The patient was discharged after completion of
her Covid-19 treatment. Radiological investigations did
not reveal the presence of a urinary stone. The patient
had no history of urinary stone disease and renal mass.
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Figure 1.A: Computed Tomography (CT) image taken before administrationn of the opaque material: Any fluid colle-
ction is not seen in the perirenal area
B: CT image obtained after administration of contrast material. Still, any fluid collection and extravasation of cont-

rast material is not seen.
C: CT image taken 2 hours after administration of contrast material: Intense contrast material extravasation is seen

(red arrow).

Figure 2: Computed Tomography image of retroperitoneal hematoma (area surrounded by red lines) pushing the
bladder (blue arrow) to the right
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Figure 3.A: Urine extravasation (red arrow) due to left
renal pelvis rupture is seen. The bladder is pushed to the
right (blue arrow) due to compression of the hematoma.

DISCUSSION

Spontaneous rupture of the renal pelvis with urine
extravasation is a rare condition and usually occurs
in cases of urinary obstruction due to the presence of
stones and tumors. Also, extrinsic factors such as preg-
nancy, hematoma or tumors of adjacent organs may
play a role in the development of renal pelvis rupture
by causing obstruction.

Extravasation of urine is defined as the escape of
the urine from at any level of the urinary collecting
system extending from calyces to the urethra. This
condition is defined spontaneously if it has occurred
due to etiologic factors other than trauma, iatrogenic
manipulation, previous surgeries or the presence of
degenerative kidney disease (4). It has been reported
that rupture is often seen in fornices with thinner wall
and in cases where the intrapelvic pressure rises above
25 -75 mmHg (4). In a systematic review of 108 cases,
Gershman et al.,, indicated that stone-related obstruc-
tion (74.1%) was the most common cause of sponta-
neous renal pelvis rupture (5). Compressions caused
by abdominal/pelvic masses or pregnancy, retroperi-
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B: Computed Tomography image taken on the 3rd postopera-
tive day after the evacuation of the hematoma: Urine extrava-
sation is not observed and the bladder is in its normal position.

toneal fibrosis, congenital abnormalities, iatrogenic or
post-radiation strictures are among the other causes.
In the same study, in 8.3% of the cases, any etiologic
factor for rupture could not be demonstrated.

It has been reported that the increased pressure
within the pelvicalyceal system may cause rupture of
the renal pelvis, leading to urinary extravasation (6).
Contrast agents are reported to be strong osmotic di-
uretics and accelerate rupture in acute obstructive
conditions (7). In another study, a positive association
between the incidence of peripelvic extravasation of
contrast agent and intravenous dose of contrast agent
has been demonstrated in patients presenting with
acute renal colic (8). In another study, Chien et al. re-
ported a case of bilateral spontaneous renal rupture
after administration of opaque agent to a patient with
increased residual urine due to benign prostatic hy-
perplasia (9). Our case may also be important in terms
of showing the relationship between contrast material
and urine extravasation. In our case, urinary extrava-
sation was not observed in the early period following
the administration of contrast material, while obvious
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urinary extravasation was observed in the late period.
This is an important finding as it shows that admin-
istration of contrast agent facilitates the development
of spontaneous renal rupture in the obstructed urinary
tract.

Spontaneous retroperitoneal hematoma is also a
rare condition, defined as retroperitoneal bleeding that
occurs without an underlying pathology, trauma, sur-
gery, or invasive intervention (10). The retroperitoneal
space is located just behind the peritoneum and it is
divided into three zones as: the central-medial zone
(Zone 1), the perirenal zone (Zone II) and the pelvic
zone (Zone III) which includes the bladder (11). Rup-
ture of parenchymal lesions such as angiomyolipomas,
cysts, and renal carcinomas or aneurysms of the retro-
peritoneal vessels can lead to spontaneous retroperito-
neal bleeding. It has been reported that a high degree of
clinical suspicion is required to make a diagnosis (11).
It is a clinical picture progressing with high mortali-
ty and morbidity rates, and it has been reported to be
frequently associated with anticoagulant use (12). In
the literature, a mortal case of massive retroperitoneal
hemorrhage due to enoxaparin use has been reported
(13). In a previous study, it was reported that endothe-
lial damage is an important clinical finding in severe
Covid-19 patients (14). Therefore, it has been stated
that the risk of thrombosis or bleeding in critically ill
patients with Covid-19 is higher than in healthy people
(15). The patient we described was also receiving enox-
aparin treatment for Covid-19 infection. Respiratory
distress and increased pressure due to coughing may
be the cause of bleeding in this patient receiving anti-
coagulant therapy.

The main principle for the treatment of sponta-
neous rupture of the renal pelvis is to eliminate the un-
derlying problem, if possible. As in our case, by evac-
uating the hematoma, relieving pressure on the ureter
and reducing renal pressure can provide spontaneous
recovery. However, in cases where obstruction cannot
be eliminated immediately, such as tumor invasion, a
double ] ureteral stent should be inserted, and if not
possible, a percutaneous nephrostomy tube should be
inserted to provide decompression of the kidneys. Use
of anticoagulants is prevalent in most patients with
spontaneous retroperitoneal hematoma, and a rever-

sal of the coagulopathy is required to prevent further
bleeding (11). If needed, blood transfusion should be
performed. Sometimes, if the bleeding focus can be lo-
calized, embolization may be required. More rarely, the
patients hemodynamic parameters may be impaired
and surgical intervention may be required, as in our
case.

CONCLUSION

In our study, we report a case of spontaneous rup-
ture of the renal pelvis that occurred in patient with
Covid-19 infection who were receiving anticoagulants.
The reason for the rupture was the hematoma that
developed due to spontaneous retropertioneal bleed-
ing causing obstruction by compressing the ureter.
Widespread endothelial cell damage associated with
Covid-19 infection might be the underlying mech-
anism for the spontaneous retroperitenal bleeding.
Therefore, in patients with Covid-19 infection spon-
taneous renal rupture and spontaneous severe retro-
peritoneal bleeding should be considered as a possible
urological emergency.

Conflict of Interest
All authors declared that there is no conflict of interest.

Financial Disclosure
The authors declared that this study has received no
financial support.

Author Contributions

Conception and design; OA, ME, ND, KC, Data
acquisition; OA, ME, Data analysis and interpretation;
OA, ME, ND, KC, Drafting the manuscript; OA, ME,
ND, Critical revision of the manuscript for scientific
and factual content; OA, ME, ND, KC, Supervision;
OA, KC.

REFERENCES

1. Aggarwal G, Adhikary SD. Spontaneous ureteric
rupture, a reality or a faux pas? BMC Urol 2016;16(1):37-
39. https://doi.org/10.1186/s12894-016-0158-2.

2. Garg PK, Mohanty D, Rathi V, et al. Spontaneous
rupture of the renal pelvis presenting as an urinoma in
locally advanced rectal cancer. World J Clin Cases 2014;
2:108-110. https://doi: 10.12998/wjcc.v2.i4.108.

102



New J Urol. 2022;17(2):98-103, DOI: 10.33719/yud.2022;17-2-1026408

10.

103

Chen GH, Hsiao PJ, Chang YH, et al. Spontaneous
ureteral rupture and review of the literature. Am J
Emerg Med. 2014;32:772-774. https://doi:10.1016/].
ajem.2014.03.034.

Pampana E, Altobelli S, Morini M, et al. Spontaneous
Ureteral Rupture Diagnosis and Treatment. Case
Reports in Radiology. 2013;12(4):1-4. https://doi:
10.1155/2013/851859.

Gershman B, Kulkarni N, Sahani DV, et al, Causes
of renal forniceal rupture. BJU International. 2011;
108(11):1909-1911. https://doi: 10.1111/j.1464-
410X.2011.10164.x

Sayeed R, Nyamekye I, Kinder R. Unsuspected rectal
adenocarcinoma causing a urinoma. Int J Urol
1997;4:99-100.  https://doi:10.1111/j.1442-2042.1997.
tb00151.x

LiZ, Beh JCY. Spontaneous bilateral renal pelvis rupture
during CT in the absence of urinary tract obstruction:
case report. BMC Urol 2020; 20(1):98-100. https://doi:
10.1186/512894-020-00669-4.

Bernardino ME, Clennan BL. High dose urography:
Incidence and relationship to spontaneous peripelvic
extravasation. Ben ] Roentgenol. 1976; 127(3):373-376.
https://doi: 10.2214/ajr.127.3.373.

Chien JC-W, Chang PY, Chan WP. Bilateral spontaneous
peripelvic urinary extravasation. Kidney Int. 2014;
86(2):448-451. https://doi: 10.1038/ki.2013.514.

Sunga KL, Bellolio MF, Gilmore RM, et al
Spontaneous retroperitoneal hematoma: etiology,
characteristics, management, and outcome. ] Emerg
Med. 2012;43:e157-e161.  https://doi:  10.1016/j.

11.

12.

13.

14.

15.

jemermed.2011.06.006.

Mondie C, Maguire NJ, Rentea RM. Retroperitoneal
In: StatPearls [Internet]. Jan;Treasure
Island (FL): StatPearls Publishing, 2021. Bookshelf ID:
NBK558928.

Ernits M, Mohan PS, Fares LG, et al. A retroperitoneal

Hematoma.

bleed induced by enoxaparin therapy. A retroperitoneal
bleed induced by enoxaparin therapy. Am Surg. 2005;
71: 430-433. PMID: 15986976.

NK, Oikonomakis I,

Enoxaparin-induced

Salemis Lagoudianakis E,

et al spontaneous massive
retroperitoneal hematoma with fatal outcome. Am
J Emerg Med. 2014; 32(12):1559. el-3. https://doi:
10.1016/j.ajem.2014.05.026.

Zhang W, Zhao Y, Zhang F, et al. The use of anti-infl
ammatory drugs in the treatment of people with severe
coronavirus disease 2019 (COVID-19): The experience
of clinical immunologists from China. Clin Immunol.
2020;214:108393.

Scialpi M, Russo P, Piane E, Gallo E, Scalera GB. First
case of retroperitoneal hematoma in COVID-19.
Turk J Urol. 2020;46(5):407-409. https://doi: 10. 5152/

tud.2020. 20302.



Yeni Uroloji Dergisi - The New Journal of Urology 2022;17(2):104-108. DOI: 10.33719/yud.2022;17-2-1034464

Case Report / Olgu Sunumu

Sphenoid wing metastasis of prostate cancer: a rare case

Prostat kanserinin sfenoid kemik metastazi: nadir bir olgu

Fatih Akdemir

Terme State Hospital, Department of Urology, Samsun, Turkey

Gelis tarihi (Submitted): 2021-12-11
Kabul tarihi (Accepted): 2022-06-21

Yazigma / Correspondence

Fatih Akdemir

Golevi Mahallesi, Toki Sokak,
No:11C/17, Acarkent Sitesi, Unye, Ordu
E-mail: nfatihakdemir@hotmail.com
Tel: +90 538 404 04 94

ORCID
T, 0000-0003-1794-211X

This work is licensed under a Creative
Commons Attribution-NonCommercial
4.0 International License.

Ozet

Prostat kanserinin sfenoid kanat metastazi
son derece nadir bir durum olup 6zellikle ilk bas-
vuru aninda beklenen bir bulgu degildir. Kafa ta-
bani kemiklerine olan metastazlarin gosterilmesi
gli¢ bir durumdur. Bu durum bazen nérolojik ve
gorme ile ilgili problemlere sebep olabildigi igin
klinisyen tarafindan kolaylikla atlanabilir. Pros-
tat karsinomunun nérolojk veya gorme ile ilgili
semptomlara eslik ettigi durumlarda intrakranial
metastaz olabilecegi hatirlanarak gerekli gortintii-
lemeler yapilmalidir. Intrakranial metastaza bagli
semptomu olan hastalara palyatif radyoterapi uy-
gulanabilmesine ragmen hastaligin prognozu ¢o-
gunlukla kotiidiir. Biz bu yazimizda sfenoid kanat
metastazi tespit edilen 75 yasindaki prostat kanser-
li olguyu literatiirti de gézden gegirerek tartigtik.

Anahtar Kelimeler: prostat kanseri, sfenoid
kemik, metastaz

Abstract

A sphenoid metastasis of prostate cancer is
an extremely rare entity and it is not an expected
finding especially in the first presentation. It is dif-
ficult to demonstrate the metastasis on skull base.
Sometimes, it may cause neurological and vision
problems, and can be easily omitted by clinician.
When prostate carcinoma is accompanied by neu-
rological and vision problems, one should keep
in mind that these may be related to intracranial
metastasis, and should perform necessary imaging
studies. Patients with symptoms related to intra-
cranial metastasis can take receive palliative ra-
diotherapy but prognosis is generally poor. In this
report, we discussed a 75 years-old patient with
prostate cancer and sphenoid metastasis under the
light of current literature.

Keywords: prostate cancer, sphenoid bone,
metastasis
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INTRODUCTION

Although the prostate cancer was reported to have
been metastases most frequently to the bones, it is well
known that the sphenoid metastasis is extremely rare.
Lindsberg et al. had previously reported a case of bi-
lateral sphenoid wing metastasis (1). Although metas-
tasis to the skull base can be seen as the first finding
of prostate cancer, it usually manifests itself late in the
course of the disease (2). The syndromes described as
regards the metastatic site include the orbital, parasel-
lar, middle-fossa, jugular foramen, and occipital cold-
ly syndrome. Computed tomography (CT) and bone
scintigraphy are helpful to demonstrate bone erosion.
However, Magnetic Resonance Imaging (MRI) is more
useful examination method for diagnosis. Radiother-
apy is the standard treatment method. However, hor-
mone-sensitive or chemosensitive patients can benefit
from hormone therapy or chemotherapy. Lesions can
be surgically removed in selected patients (3). In this
article we discussed a 75 years old patient with sphe-
noid wing metastasis of prostate cancer.

CASE REPORT

A 75 years old male patient applied to our outpa-
tient clinic with the complaint of voiding difficulty
lasting for three months duration. In his anamnesis
internal urethrotomy operation had been performed
due to urethral stricture six months ago. In addition,
the Prostate Spesific Antigen (PSA) value was found to
be 20 ng/ml and 12 core prostate biopsies were report-
ed as benign. Physical examination was normal except
for swelling and strabismus in the left eye. The pros-
tate gland was palpated as endured and diffuse hard
on digital rectal examination. PSA value were found
to be as 98 ng/ml. Thereupon, 12 core prostate biop-
sy was performed again under transrectal ultrasound
(TRUS) guidance. The result of histopathological ex-
amination was reported as prostatic adenocarcinoma
Gleason 4+4. In the whole body bone scintigraphy, an
image compatible with metastasis was seen in the ala
major region of the sphenoid bone and at the base of
the left orbit. A cranial, orbit and paranasal region CT
revealed a mass lesion involving ala majora of the left
sphenoid bone (Figure 1). Thereupon, antiandrogen
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(bicalutamide 50 mg) and bisphosphonate treatments
have started and the patient underwent bilateral orchi-
ectomy procedure with simultaneously transurethral
resection of prostate (TUR-P) procedure to relieve the
lower urinary tract symptoms. During cystoscopy, it
was observed that the left ureteral orifice was occupied
by tumoral prostate tissue. Histopathological evalu-
ation of TUR-P material was reported as acinar type
prostate adenocarcinoma Gleason 4+5 (Figure 2). The
PSA value of the patient, measured after three months,
was found to be 9.2 ng/ml. At the third month, control
CT was performed to reevaluate the status of the le-
sion in the sphenoid bone. Comparison of the control
cranial tomography with the first images revealed that
there was no significant change in the lesion. The pa-
tient was consulted radiation oncology and radiothera-
py was considered for metastasis in the sphenoid wing.
However, the patient died 4 months after the initial di-
agnosis due to intervening pulmonary infections and
poor general condition. The patient and his relatives
signed an informed consent agreement.

DISCUSSION

Prostate cancer metastases most commonly affect
bone tissue. In addition, visceral organs such as the
lung, liver and adrenal gland, as well as tertiary lymph
nodes in the mediastinal and supraclavicular regions
may be involved. (4). The intracranial metastasis of
prostate carcinoma is a relatively rare entity. In ante-
mortem studies the rate of intracranial metastasis due
to a prostate carcinoma has been reported to be 0.1-
0.2% (5). In large autopsy series a 1.3% to 2% rate of in-
tracranial metastasis due to prostate adenocarcinoma
has been reported (6).

Patients with intracranial metastasis of prostate
cancer generally present with neurologic symptoms
and this situation can be overlooked by many clini-
cians. The sphenoid bone metastasis of prostate cancer
is an extremely rare occurrence (1). It may be difficult
to identify metastatic lesions to the ethmoid, sphe-
noid, and sometimes frontal, temporal, and occipital
bones with current imaging methods. Even in autop-
sies it might be hard to demonstrate these lesions (7).
It should be kept in mind that intraocular metastasis
can develop due to prostate carcinoma in patients with
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Figure 1: Brain CT; Sphenoid wing metastasis of prostate

carcinoma (white arrow)

eye problems. Orbital and ocular metastases associated
with prostate cancer have also been reported (8, 9).
Clinical staging of prostate cancer is done with the
AJCC (American Joint Committee on Cancer) TNM
(tumor-node-metastasis) system. Digital rectal exam-
ination, PSA measurement, and TRUS-guided pros-
tate biopsy can be used in the diagnosis, localization,
and staging of prostate cancer. Multiparametric MRI
makes an important contribution in this staging. (10).
Methods such as CT, MRI or lymph node sampling can
be used to evaluate lymph node involvement. MRI has
no significant superiority over CT in demonstrating
lymph node involvement (11). Imaging methods such
as thoracoabdominal CT, MRI and Tc-99m methy-
lene diphosphonate (MDP) can be used for metastasis
evaluation. MRI is more sensitive than CT and bone
scintigraphy in detecting small bone metastases (12).
Ga-68 PSMA PET/CT is an imaging method that has
found more use in recent years. It is used in the eval-
uation and treatment planning of patients with bio-
chemical recurrence after primary curative treatments,
and in the detection of metastatic disease in the initial
staging of high-risk prostate cancer (13, 14). It can also
be used in patient selection before PSMA-based thera-
nostic (therapeutic+diagnostic) applications (15).

Figure 2: Adenocarcinoma areas in which Gleason score is
4+5 in TUR-prostatectomy material.

CT can be used to show lytic bone lesions in the di-
agnosis of skull base metastasis. However, MR imaging
is more superior in the diagnosis of accompanying du-
ral invasion and brain metastasis. Radionuclide bone
scan has a relatively weaker sensitivity in the diagnosis
of lytic bone lesions. Remodeling of the one is needed
for this technique to be useful. Although bone scintig-
raphy is negative, MR imaging can give positive results
(16).

The skull base metastasis of the prostate cancer can
be via direct invasion, lymphatic spread and/or vascu-
lar embolization. Prostate cancer is a tumor sensitive
to radiotherapy, chemotherapy, and hormone therapy.
In the treatment of the metastasis to the skull base of
the primary prostate cancer, conventional fraction-
al radiation therapy is the standard treatment as well
as radio surgery and stereotactic radiation technique.
Moreover, chemotherapy can be used in cases where
unsuccessful maximal androgen blocking hormone
therapy in prostate carcinoma with bone metastasis.
In skull base tumors, surgical treatment is limited with
selected cases. It should be kept in mind that long term
use of bisphosphonate for palliative treatment in pa-
tients with painful bone metastasis can cause mandib-
ular bone necrosis (16).
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The prognosis of patients with skull base metastasis
is not good and average life expectancy is less than 1
year. The survival rates in patients with cranial nerve
paralysis have been reported to be less than 5 months
(17). Our patient died 4 months after the first diagno-
sis, which is consistent with the literature. Clinicians
should be vigilant to recognize skull base metastasis of
prostate carcinoma. An intracranial metastasis should
be suspected and the necessary imaging studies per-
formed especially when neurologic signs and sights
problems are accompanied by prostate cancer.
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Ozet

Prostat kanseri erkeklerde en sik saptanan
kanserlerden birisidir. Tan1 koyulduktan sonra
tedavi planlamas: ve prognozun ongoriilebilmesi
amaci ile gortintilleme yontemleri esliginde ev-
releme yapilmasi gereklidir. Son yillarda yasanan
teknolojik ilerlemeler 15181nda yeni gériintiileme
yontemleri klinik kullanima girmistir. Bu amagla
Prostat spesifik membran antijeni (PSMA) po-
zitron emisyon tomografisi (PET) gortintiileme
yontemi 6n plana ¢tkmigtir. Anatomik ve fonksi-
yonel goriintiileme saglamasi nedeni ile tiimoral
(T), nodal (N) ve metastatik (M) agidan evreleme-
de birgok avantaja sahiptir. Bu derlemede prostat
kanseri evrelemesinde PSMA-PET yonteminin
gtincel durumu ele alinmistir.

Anahtar Kelimeler: prostat kanseri, evrele-
me, pozitron emisyon tomografi

Abstract

Prostate cancer is one of the most common
cancers in men. After the diagnosis is made, stag-
ing should be undertaken with imaging methods
in order to plan the treatment and predict the
prognosis. Parallel to technological developments
in recent years, new imaging methods have en-
tered into clinical use. Among these methods,
prostate-specific membrane antigen (PSMA) pos-
itron emission tomography (PET) imaging has
come to the fore since it provides anatomical and
functional imaging and has many advantages in
tumor (T), nodal (N) and metastatic (M) staging.
This review discusses the current status of the PS-
MA-PET method in prostate cancer staging.

Keywords: prostate cancer, staging, positron
emission tomography
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INTRODUCTION

Prostate cancer (PCa) is one of the most common
cancers in men. It is strongly suspected in the detection
of abnormal digital rectal examination (DRE) findings
and/or increased prostate specific antigen (PSA) lev-
els. The exact diagnosis of PCa is made after the his-
topathological examination of the tissue obtained by a
needle biopsy of the prostate (1). The most common
prostate malignancy is prostatic adenocarcinoma.

After the diagnosis of PCa, it is necessary to use
clinical data and imaging methods to determine the
risk level and stage the disease. Clinical data used to
determine the risk level include DRE findings, serum
PSA level, and Gleason score obtained during biopsy.
Using these data, patients can be classified as low-, me-
dium- and high-risk groups (D’Amico risk classifica-
tion) (2,3) (Table 1). It is necessary to stage the disease
using imaging methods in order to plan the treatment
to be applied after diagnosis, perform follow-up after
treatment, and predict prognosis. With the technolog-
ical advances in recent years, new imaging methods
have been introduced into clinical use, and it is con-
sidered that they will find more place in staging in the
near future (4). Multi-parametric magnetic resonance
imaging (mpMRI) and positron emission tomography
(PET) stand out among new imaging methods that
have been adopted in clinical use in recent years.

Recently, PET imaging has become the most inves-
tigated method since it provides both anatomical and
functional evaluation (5). Prostate-specific membrane
antigen (PSMA) is a 750-amino acid transmembrane
glycoprotein with folate hydrolase activity expressed
by the prostatic epithelium known as N-acetyl-L-as-
partyl-L-glutamate peptidase 2 or glutamate-carboxy-
peptidase. PSMA is a multifunctional enzyme-acting
protein capable of activating signaling cascades related
to cell nutrition, survival, proliferation, and migra-
tion, and the increased expression of this protein in
PCa and different malignancies serves as an import-
ant theranostic target (6). The theranostic approach
is the name given to the combination of a therapeutic
agent and a diagnostic method used to define the ef-
fect of this agent. It is formed by combining the words
therapy and diagnostics/diagnosis. In PET imaging,
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PSMA is labelled with Gallium-68 (Ga-68) or Fluo-
rine-18 (F-18) radioisotopes to reach the target tissue.
Compared to F-18, Ga-68 has many advantages, such
as lower positron energy emission and longer half-
life, which improves image quality. Therefore, Ga-68
has come to the fore in PET imaging, becoming the
most researched method in terms of PCa in recent
years. Ga-68 is a Ge-68/Ga-68 generator product with
a half-life of 67.63 minutes and a positron emission
of 89%. Ga-68-labeled PSMA inhibitor radiosynthe-
sis was first demonstrated by Banerjee et al. at Johns
Hopkins University on a preclinical model (7). Later,
Eder et al. developed Ga-68 PSMA-11 and showed that
this agent specifically entered the cell and maintained
its high levels in human prostate cancer cells (8). Since
then, other compounds with similar bio-distribution
and imaging features, including Ga-68 PSMA-617 and
Ga-68 PSMA I&T have also been developed (9). Ga-68
PSMA compounds are all abbreviated as Ga-68 PSMA
in international guidelines due to their similarities. In
the initial staging of PCa, although there are only lim-
ited scientific data, Ga-68 PSMA PET/CT is generally
recommended as a new-generation imaging method,
since it can provide additional information and poten-
tially contribute to the prediction of possible changes
in disease management if conventional imaging is neg-
ative or there are suspicious findings (10-12). The latest
European Urology Association PCa guidelines state
that Ga-68 PSMA PET/CT offers more precise staging
than conventional CT and whole body bone scintigra-
phy in the initial staging of high-risk PCa; however, it is
also emphasized that there are not yet sufficient results
to prove this. Nevertheless, it is considered that molec-
ular imaging methods will play a larger role in the near
future. In this review, the growing role of PET imaging
in tumoral (T), nodal (N) and metastatic (M) staging
of the disease is summarized.

Role of PSMA-PET/CT in tumor staging

As is known, T staging is generally based on DRE
findings. Depending on the practitioner’s experience,
this subjective method determines the patient’s T stage
by evaluating parameters such as whether the tumor is
palpable, involvement of the lobes, and signs of inva-
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Table 1: D’Amico risk classification

Definition
Low risk Medium risk High risk
PSA <10and GS<7 | PSA 10-20 or GS7 (ISUP |  PSA >20 or GS > 7 A“YAZSAGVSalue
(ISUP 1) and cT1-2a 2/3) or cT2b (ISUP 4/5) or cT2c Y
cT3-4 or ctN+

Localized

Local advanced

GS: Gleason score, ISUP: International Society of Urological Pathology, PSA: Prostate-specific antigen

sion (13,14).The contribution of conventional imaging
methods to T staging is limited. In parallel with the
technological advances in recent years, these limita-
tions have been significantly overcome with mpMRI.
The addition of at least two of three methods (diffu-
sion-weighted and contrast-enhanced imaging, and/or
apparent diffusion coeflicient mapping) to convention-
al T1 or especially T2-weighted imaging has signifi-
cantly contributed to the detection of clinically import-
ant PCa cases. Although mpMRI has a high negative
predictive value, it is clear that there are lesions that
cannot be visualized by MRI (15). In a recent prospec-
tive study by Lopci E et al., the diagnostic value of Ga-
68 PSMA-PET/CT was investigated on 97 patients with
suspected PCa, who had negative or positive findings of
mpMRI but negative prostate biopsy results. A targeted
fusion prostate biopsy was carried out in 64 patients
who had PET-positive areas, and clinically significant
PCa was detected in 36% (n = 23) of these patients. The
authors concluded that Ga-68 PSMA-PET/CT would
be sufficient to detect clinically significant PCa in cases
where PCa suspicion continues despite a negative ini-
tial biopsy (16). In another study in which 21 high-risk
PCa cases were evaluated for primary staging, conven-
tional imaging methods and PSMA-PET imaging were
compared in terms of their diagnostic accuracy. It was
reported that PSMA-PET had a higher diagnostic ac-
curacy than MRI, CT and bone scintigraphy. Although
PSMA-PET was not superior to mpMRI in detecting
prostatic lesions, it had higher performance in detect-
ing lymph node involvement compared to MRI (95.2%
vs 80%). It was also reported to have higher sensitivity
than conventional CT in detecting extrapelvic lymph
node and bone metastases (100% vs. 75% and 100%

vs. 62.5%, respectively) (17). With the development
in PET MRI methods and their adaptation to biopsy
procedures, they are expected to have higher sensitivity
and specificity in detecting PCa in the near future. In
addition, studies conducted to evaluate extraprostatic
extension before surgery and predict the preference of
nerve-sparing surgery and possible biochemical recur-
rence have reported that PSMA-PET could be a useful
imaging method in the assessment of these factors (18).

Role of PSMA-PET/CT in nodal staging

Enlarged lymph nodes dissection provides the most
accurate nodal staging. Conventional imaging meth-
ods offer only limited information concerning lymph
node involvement in preoperative clinical staging. Ac-
cording to calculations performed using the current
nomograms of Briganti, Partin and Memorial Sloan
Kettering Institute, bilateral enlarged lymph nodes
dissection is recommended for patients with a >5%
value (19,20). There are many studies concerning the
use of the PSMA-PET method for nodal staging. In a
study by Maurer et al. including 130 cases in the medi-
um- and high-risk groups, the efficacy of PSMA-PET
in detecting nodal involvement before radical surgery
was evaluated compared to conventional methods. In
that study, it was reported that conventional imaging
methods were not sufficient in demonstrating lymph
node involvement before radical prostatectomy, while
PSMA-PET had higher sensitivity but moderate speci-
ficity and reduced the possibility of lower staging of the
disease (21). In a meta-analysis conducted by Kim et
al,, the sensitivity and specificity of PSMA-PET in de-
tecting nodal involvement in medium- and high-risk
patients were reported as 71% and 95%, respectively.
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Although the authors noted that a more accurate result
was achieved in patients with PSMA-PET positivity,
they also emphasized that lymph node involvement
could not be definitively excluded in those with negative
results (22). In another retrospective study evaluating
high-risk PCa cases in terms of lymph node involve-
ment, Badaus et al. found the sensitivity and specificity
of PSMA-PET to be 33.3% and 100%, respectively. The
authors underlined the importance of size in the eval-
uation of nodal involvement and found the mean size
to be 4.3 mm for false-negative metastases and 13.8
mm for node-positive cases (23). In another recent
meta-analysis assessing current imaging methods used
for lymph node staging, the sensitivity and specificity
of diffusion-weighted imaging-MRI in detecting nodal
involvement smaller than 1 cm were found to be 41%
and 94%, respectively. It was also suggested that PS-
MA-PET had a higher sensitivity and would soon have
a wider area of use in this patient group (24). In anoth-
er study evaluating the use of Ga-68 PSMA-PET/CT
in initial lymph node staging in 51 newly diagnosed
high-risk PCa cases, the histopathological correlation
analysis revealed that the sensitivity, specificity and
accuracy values were 67%, 88%, and 81%, respectively
for PSMA-PET and 20%, 99%, and 72%, respectively
for conventional imaging (MRI and CT) in a subgroup
of patients in which =215 lymph nodes were excised
(n = 37). The authors stated that Ga-68 PSMA PET/
CT was superior to conventional imaging in detecting
nodal metastasis, but lymph node dissection remained
the gold standard for nodal staging (25). According to
these literature data, PSMA-PET/CT seems to have the
potential to replace conventional abdominal-pelvic CT
in the nodal staging of PCa.

Role of PSMA-PET/CT in M staging

PCa mostly metastasizes to the bone, which is most
commonly detected using whole-body bone scintigra-
phy (26). However, there is an increasing number of
studies reporting that PSMA-PET is more efficient in
the determination of regional and extra-pelvic metas-
tases compared to conventional imaging methods. (27)
In a study involving 129 patients, Schmidt-Hegeman
et al. reported that PSMA-PET was superior to CT
in detecting distant metastases, and it also assisted in
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making a decision for adjuvant or salvage radiotherapy
when PSA was >0.5 after prostatectomy (28). In recent
years, with the widespread use of PSMA-PET, there
has been a transition from localized disease and sub-
sequent definitive treatments to systemic treatments.
Bone metastases of PCa are mostly blastic-sclerotic;
however, they can also be of mixed character, such as
lytic-destructive and lytic-blastic. While bone metasta-
ses do not yet show reactive-blastic activity in bone tis-
sue, active tumor cells can be detected in the early bone
marrow period based onGa-68 PSMA in the presence
of molecularly low PSA levels (29, 30). Hofman et al.
examined the initial staging of high-risk PCa using
Ga-68 PSMA-PET before definitive treatments, such
as surgery and radiotherapy. In a multicenter prospec-
tive randomized phase III study (proPSMA study)
including 302 patients, the authors found that Ga-68
PSMA-PET was superior to conventional methods in
detecting lymph node and distant metastases (accu-
racy: 92% vs. 65%). They also stated that Ga-68 PS-
MA-PET could specifically detect nodal-visceral and
early bone metastases in low-volume disease with high
tumor/background activity (activity uptake observed
in areas other than physiological distribution is in-
terpreted as pathological). Thus, it was suggested that
Ga-68 PSMA-PET assisted in planning an appropriate
treatment and revising patient management if neces-
sary, and it had the advantage of involving less radia-
tion exposure compared to traditional methods (19.2
mSv vs. 8.4 mSv). It was also emphasized that there was
a need to update current guidelines in light of this in-
formation (31). However, criticizing this study, Moore
argued that the high cost of PSMA-PET and its low
availability in healthcare centers were the most import-
ant barriers to the adoption of this method (32). Mo-
lecular imaging plays a role not only in staging but also
in the treatment management of metastases by target-
ing PSMA. Targeting PSMA with Lutetium-177, also
known as radioligand therapy, has been reported to be
effective in the treatment of metastases in patients who
have castration-resistant PCa, which is an extremely
important development for this patient group (33,34).
These findings show that PSMA-PET/CT has signifi-
cant potential for a theranostic approach not only in
the diagnosis phase but also in the treatment phase.
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CONCLUSION

It is reported that PSMA-PET is a promising meth-
od that can singularly present the data obtained by the
combined use of conventional tomographic imaging
and whole body bone scintigraphy during the initial
detection of PCa. In many recent studies, PSMA-PET/
CT has been shown to be more efficient than conven-
tional imaging methods in detecting the presence of
intra-prostatic tumors, evaluating nodal involvement,
and detecting distant metastases. Although there are
no recommendations for the routine use of PSMA-PET
in current guidelines, it would not be a far-fetched pre-
diction to state that in the very near future, PSMA-PET
will be increasingly adopted for the diagnosis and
treatment of PCa and current guidelines will be up-
dated accordingly, as this method becomes more com-
monly available and more affordable.
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Ozet

Guintimiizde aktif izlem, disik riskli pros-
tat kanserine sahip erkeklerde kiiratif tedaviye
alternatif ve kabul edilebilir bir yonetim olarak
popiilerlik kazanmustir. Aktif izlem, hastaya ge-
rekli olmayan miidahalelerden kaginmayi veya
onlemeyi, boylece asir1 tedaviyle iliskili morbidi-
teyi azaltmay1 amaglar. Giincel kilavuzlarda aktif
izlem yaygin olarak kabul gormesine ragmen
hem doktor hem de hasta i¢in ileri evre hastalik
ve tekrarlayan biyopsi gereksinimi endisesini or-
tadan kaldiramamaktadir. Bu durum, aktif izlem
protokoliinde hastaligin durumu hakkinda fikir
verebilecek, non-invaziv bir yontem ihtiyacini
ortaya ¢ikarmaktadir. Goriintiileme yontemlerin-
deki son teknolojik gelismeler, modern anatomik
ve fonksiyonel sekanslarin tanimlanmasi, prostat
kanserinin saptanmasi, risk degerlendirmesi ve
takibinde multiparametrik manyetik rezonans
goriintiilemenin (mpMRG) artan bir role sahip
olmasini saglamisti. MpMRG'nin baglica avan-
tajlari, tistiin anatomik ve kontrast ¢éztiniirligiine
sahip olmasi, iyonize radyasyonun olmamasi ve
multi-planar goriintilleme 6zelliginin olmasidir.
Ayrica mpMRGde PIRADS smniflamasi, prostat
kanserinin raporlanmasindaki standardizasyonu
saglamakta ve radyologlar arasindaki yorumlara
olan giivenilirligi artirarak avantaj saglamaktadir.
Calismamiz prostat kanserinin aktif izleminde
giincel bilgiler 151381nda mpMRG’nin roliinii deger-
lendirmeyi ve 6zetlemeyi amaglamaktadir.

Anahtar Kelimeler: aktif izlem, prostat kanse-
ri, multiparametrik manyetik rezonans goriintiilleme

Abstract

Nowadays, active surveillance has gained
popularity as an acceptable management alterna-
tive to definitive treatment for men with low-risk
prostate cancer. Active surveillance aims to delay
or prevent unnecessary interventions — thereby
reducing the morbidity associated with overtreat-
ment. Despite widespread acceptance from cur-
rent guidelines, active surveillance does not elim-
inate the concern that the advanced disease and
repeat biopsy anxiety for both the clinician and
the patient. This situation leads to the search for a
method that is non-invasive and can give an idea
to the clinician about the status of the disease in
the active surveillance protocol. Recent technolog-
ical advancements and the introduction of mod-
ern anatomical and functional sequences have led
to a growing role for multiparametric magnetic
resonance imaging (mpMRI) in the detection,
risk assessment, and monitoring of prostate can-
cer. The main advantages of MRI are its superior
anatomic and contrast resolution, lack of ionizing
radiation, and multi-planar capabilities. In addi-
tion, standardization of reporting findings such as
PI-RADS in mpMRI in prostate cancer provides
an advantage by increasing inter-reader reliability
among radiologists. This study aims to evaluate
and summarize the role of magnetic resonance
imaging in the active surveillance of prostate can-
cer.

Keywords: active surveilliance, prostate can-
cer, multiparametric magnetic resonance imaging
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INTRODUCTION

Prostate cancer is the second most common cancer
in men (1). A worldwide prevalence study showed that
there were 1,414,259 newly diagnosed prostate cancer
patients in 2020 (2). The number of patients diagnosed
with prostate cancer has been increasing over the years
with the development of diagnostic methods. In paral-
lel with this, the number of patients suitable for low-risk
prostatecancerandactivesurveillance (AS)isincreasing.

Active surveillance is a method in which the course
of the disease is followed instead of definitive treat-

ment in low-risk prostate cancer. It is applied with a
follow-up program determined for patients who meet
the appropriate conditions. In contrast to the watch-
ful waiting method, it is necessary to know surgery or
other definitive treatment methods may be required in
the future for the patients followed up with AS. In the
watchful waiting method, patients are given symptom-
atic treatments, not curative treatment (3). There are
many different protocols for patient identification suit-
able for AS (Table 1).

Table 1. Current active surveillance protocols for prostate cancer

Institution Clinical Stage Gleason score Positive cores Single core positivity =~ PSA value
JHU <Tlc <6 (3+3) <2 <50% <10
ERSPC (PRIAS) <T2a <6 (3+3) <2 <10
MSKCC <T2a <6 (3+3) <3 <50% <10
UCSF <T2a <6 (3+3) <2 <10
AUA <T2a <6 (3+3) <3 <20
NCCN <T2a <6 (3+3) <3 <10
EAU <T2a <6 (3+3) <10

JHU: Johns Hopkins University, ERSPC: European Randomized Study of Screening for Prostate Cancer, PRIAS: Prostate Cancer
Research International Active Surveillance, MSKCC: Memorial Sloan Kettering Cancer Center, UCSF: University of California,
San Francisco, AUA: American Urological Association, NCCN: National Comprehensive Cancer Network, PSA: Prostate specific

antigen, EAU: European Association of Urology

It is very important to evaluate the AS patient cor-
rectly. Patients included in AS should be well informed
and their demands and thoughts should be evaluated
at every stage. Understandably, patients find it difficult
to accept a conservative method such as AS after the
diagnosis of prostate cancer. In the large-scale study of
Miller DC et al. involving 24,450 patients, 55% of the
patients chose definitive treatment over AS (4).

As with the patient selection for AS, how AS will
be applied also differs between protocols? The DEC-
TECTIVE consensus in the European Association of
Urology (EAU) guidelines specified the follow-up pro-
tocol as digital rectal examination (at least 1 per year),
prostate specific antigen (PSA) (1 per 6 months) and
repeat biopsies (5). There is no consensus in the litera-
ture on the follow-up protocol. In general, patients are
followed up with PSA and repeated biopsy follow-ups.
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Follow-up with AS can cause anxiety for both the
patient and the clinician. Many studies have been con-
ducted on the reliability of AS. The two most extensive
of these were carried out by John Hopkins University
and Toronto University. Survival rates in these studies
were calculated as 99.9% and 94.3%, respectively (6,
7). With these and similar results, AS before radical
prostatectomy is considered in low-risk patients diag-
nosed with prostate cancer. However, it should not be
forgotten that 60% of AS patients will need definitive
treatment within 10 years (8). This situation is related
to both the progression of the disease over time and
the missed clinical significance of cancer at the initial
pathology.

Our aim in this review of the literature is to present
the use of mpMRI in prostate cancer patients undergo-
ing AS with up-to-date information.
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Methods

We designed our study by conducting a compre-
hensive literature review written in English, including
Embase and Pubmed database. Studies containing the
search terms ‘active surveillance, ‘mpMRT, and ‘pros-
tate cancer’ were evaluated. In addition, current valid
guidelines for prostate cancer were evaluated. First thir-
ty articles and reviews on the role of mpMRI in active
surveillance diagnosis and follow-up were reviewed.

Multiparametric Magnetic Resonance Imaging

For many years, the diagnosis of prostate cancer
was made by a biopsy performed blindly from 12 areas
of the prostate under the guidance of transrectal ultra-
sonography (TRUS). MpMRI is an imaging modality
that has gained popularity in prostate cancer in recent
years. It is frequently used by clinicians in terms of di-
agnosis, follow-up, and staging of prostate cancer. The
term multiparametric describes the addition of diffu-
sion-weighted and dynamic-weighted images to T2
images. Since inflammatory and benign hyperplastic
processes are similar to prostate cancer in T2 imaging,
a multiparametric system has been adopted for pros-
tate cancer imaging (9). The PI-RADS system for pros-
tate cancer evaluation was defined by the American
College of Radiology (ACR) and the European Society
of Urogenital Radiology (ESUR). Lesions are evaluated
by scoring increasing according to prostate cancer risk.
PI-RADS version 2 was defined in 2015 and PI-RADS
version 2.1 was defined in 2019 (10).

MpMRI stands out with its superior anatomical
image and high malignancy involvement rates. For lo-
calized prostate cancer, it can evaluate all areas of the
prostate in detail, not just the peripheral zone. In the
study of Schouten G. et al. with 176 patients, patients
with a negative prostate biopsy and increased PSA val-
ue were examined. Malignant cells were detected in
202 of the 277 lesions marked in mpMRI. One hun-
dred forty-one of these lesions originate from the an-
terior prostate, which is difficult to reach on standard
TRUS biopsy (11). Lawrenceschuk et al. reported that
69% of biopsies taken from suspicious areas in mpMRI
in patients with negative TRUS biopsy had tumors in
the anterior area. (12). These results show us the im-

portance of having mpMRI-based initial pathology of
patients to be AS.

Role of Multiparametric Magnetic Resonance
Imaging in The Decision of Active Surveillance

The clinical characteristics of the patient, pathology
result, life expectancy, possible side effects of treatment,
and patient preference are important when deciding on
AS. In patients followed up with AS, an upgrade stage
can be observed in subsequent biopsies. The inaccu-
racy of the first pathology result and the progression
of the disease over time can cause this situation. In
the study conducted by Alam R. et al., patients in the
low-risk patient group were made biopsy again 2 years
later. In 35% of patients, the Gleason stage upgraded
compared to biopsy pathology (13). As supported by
this study, the application of mpMRI biopsy instead of
TRUS biopsy gives the clinician confidence in being
close to the actual pathology when making the AS de-
cision.

The decision of AS has been made according to the
TRUS biopsy result for a long time. The compatibility
of the biopsy result with the actual cancer stage of the
prostate is important for the accuracy of the AS deci-
sion. In a recent study by Xu N. et al., biopsy patholo-
gies and radical prostatectomy pathologies of patients
were evaluated. When all patients were evaluated in the
study, there was a 22.7% stage upgrade in radical pros-
tate pathologies compared to biopsy pathologies. In a
comparison of mpMRI and TRUS, mpMRI biopsy was
found to have higher reliability in predicting the final
pathology (14). In the other study conducted by Sid-
diqui et al. with 582 patients, TRUS biopsy and mpMRI
biopsy were performed in the same session. A higher
Gleason score was calculated on mpMRI biopsy in 32%
of patients (15). The results of these studies show that
mpMRI biopsy may be safer for the decision of AS.

With the widespread use of mpMRI, studies on the
subject have also increased. In the meta-analysis of Goel
et al,, the similarity of the mpMRI biopsy result to the
final pathology was evaluated. In the analysis in which
1215 patients were evaluated, TRUS biopsy and mpM-
RI biopsy and radical prostatectomy pathology results
were examined. It was observed that the pathological
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increase was significantly less in the mpMRI group
(16). It is important to reduce the number of patients
whose initial biopsy pathology is found to be underes-
timated and for whom AS is decided. In this respect,
confidence in mpMRI biopsy is increasing over time.

Evaluation with mpMRI before the first biopsy can
also be predictive of progression. In the study conduct-
ed by Vargas et al., 388 patients who were under AS
were evaluated. In the study, it was found that patients
with a lesion in mpMRI before the first biopsy were
more likely to progress than other patients (p= 0.001).
This study shows us that patients with mpMRI biopsy
for AS will be followed more safely in terms of signifi-
cant prostate cancer (17).

Role of Multiparametric Magnetic Resonance
Imaging for Patients Followed with Active Sur-
veillance

In mpMRI evaluation, a PI-RADS score between 1
and 5 is given to each lesion. The PI-RADS score was as-
sociated with an increased risk of prostate cancer from
1 to 5. A meta-analysis of 13 studies evaluating patients
with suspected or diagnosed prostate cancer examined
the sensitivity of mpMRI to clinically significant pros-
tate cancer. Although there was heterogeneity between
the results of the studies, the mean positive predictive
values of lesions with PI-RADS scores of 3,4, and 5
were 12%, 48%, and 72%, respectively (18). The aim
in AS is not to miss clinically significant prostate can-
cer, so it can be expected that mpMRI will be included
more in the algorithm in patients followed up with AS.

The follow-up of patients managed with AS is as
important as the criteria for deciding treatment. Dig-
ital rectal examination, one of the procedures included
in the standard follow-up protocol, is not an objective
evaluation. PSA value is a parameter that is affected by
many factors and follows a fluctuating course. Inter-
mittent standard TRUS biopsy is an invasive procedure
that affects patient comfort, as well as there is a risk of
missing clinically significant cancer as previously stat-
ed. For these reasons, there are studies on the develop-
ment of the AS protocol.

Even if mpMRI is not included in protocols for AS,
it is included in many research topics. In a study con-
ducted by Felker ER et al., mpMRI images were added
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to the evaluation in addition to PSA value and exam-
ination findings in patients followed up with AS. The
addition of serial mpMRI images in addition to the
PSA value made a significant difference in predicting
pathological progression in the study with a mean fol-
low-up of 28 months. In the logistic regression analysis,
AUC 0.87 in the evaluation made with PSA value, in-
creased to AUC 0.91 when mpMRI analysis was added
(p=0.044) (19). This study showed that AS patients to
be followed up with mpMRI will get rid of unnecessary
biopsies and evaluate prostate areas that are difficult to
reach with biopsy.

MpMRI results are also an interesting subject in the
follow-up of patients who are diagnosed with prostate
cancer with TRUS biopsy and will be followed up with
AS. In the study conducted by Schoots IG et al., 1159
patients were evaluated. Cancer upgrade was observed
in 27% of patients who underwent mpMRI target biop-
sy and systemic biopsy. While only the mpMRI target
biopsy cancer upgrade missed 10%, when only a sys-
temic biopsy was evaluated, it was seen to miss 7%. An
increase of 35% was observed in patients with positive
MRI and 12% in patients with negative MRI (20). This
shows that the combination of mpMRI and systemic
biopsy is important in the follow-up of AS patients.
The success of negative mpMRI findings in excluding
prostate cancer provides patients and physicians with
the power to continue AS with confidence.

The reliability of negative mpMRI results is very
important in patients followed up with AS. MpMRI
reports a high negative predictive value (82-95%) in
the detection of clinically significant prostate cancer in
the literature (21). Therefore, a negative mpMRI result
will rule out the presence of occult lesions and confirm
that the low-risk disease detected on biopsy is indeed
low-risk and shed light on patients followed up with
AS (22). In the light of these findings, the AUA guide-
line was also recommended as an expert opinion in the
follow-up of mpMRI AS patients (23).

One of the largest studies in the literature on the
subject is The Active Surveillance Magnetic Resonance
Imaging Study (ASIST). Standard TRUS biopsy and
mpMRI biopsy results were evaluated in the follow-up
of patients with AS. After two years of follow-up, fewer
surveillance failures were observed in the mpMRI arm
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(23% and 9.9%) (24). This and similar large-scale stud-
ies strengthen the association between AS and mpMRI.

Follow-up of patients with intermittent biopsies is
a difficult process to adapt. In addition, prostate biop-
sy has many complications such as hematuria, rectal
bleeding, pain, and sepsis. It has been observed that pa-
tients experience adaptation problems over time, even
though the process before them is explained when the
decision to AS is taken. In a study by Womble R. et al.,
it was observed that 53.2% of the patients who were AS
stopped their prostate biopsy follow-up (25). In anoth-
er study; Lee EK. et al stated that the patients did not
have any problems in compliance with PSA follow-up.
However, the rate of discontinuation of intermittent
prostate biopsy was reported as 47% in this study (26).
The possibility of following AS patients with mpMRI
instead of intermittent biopsies will help patients and
physicians avoid these problems.

MpMRI can be handled in many ways in the diag-
nosis and follow-up of AS. Although it is important to
avoid unnecessary biopsy in AS patients, the advanced
disease should not be missed. MpMRI may also be
included in AS protocols in this regard in the future.
Even if there is no increase in PSA in active follow-up
patients, a new lesion or advanced lesion to be detected
in mpMRI may give an early biopsy chance. An active
surveillance (AS) algorithm was demonstrated in a re-
view published by Glass AS et al., University of Cal-
ifornia-Davis Medical Center. Preventing delayed di-
agnosis with mpMRI will also provide an advantage to
clinicians (27). An algorithm that may be appropriate
in the light of current data is shown in Figure 1.

Figure 1. Active surveillance algorithm of prostate cancer
with mpMRI
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CONCLUSION

Today, conservative approaches are gaining impor-
tance in prostate cancer as in many diseases. When AS
is applied with correct diagnosis and correct follow-up
protocols, it prevents patients from facing a major sur-
gery such as radical prostatectomy. However, the dis-
comfort caused by repetitive biopsies and the heteroge-
neous nature of the PSA value makes physicians think
about AS. MpMRI in the diagnosis and follow-up of
prostate cancer has led to revolutionary changes. Its
place in the diagnosis of prostate cancer is now seen as
undisputed. Its place in patients in the AS stage has not
been clarified. There are also disadvantages associated
with mpMRLI. It is not easy to access in every clinic, it
is an expensive method, it is related to the radiologist’s
comments and its interpretation may vary from person
to person. In the future, it is possible to follow up pa-
tients with AS with mpMRI with high confidence in-
stead of serial biopsies and PSA follow-up. MpMRI can
be integrated into the AS follow-up protocol by eval-
uating the existing literature data. Future prospective
studies will also be needed on this topic.
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tions should not be used in an abstract.

Keywords

Authors must include relevant keywords (3-6) on
the line following the end of the abstract The keywords
should be selected from the National Library of Medi-
cine, Medical Subject Headings database (https://www.
nlm.nih.gov/mesh/MBrowser.html).

For the international authors, submission of Turkish
title, Turkish abstracts and Turkish keywords are not
required. These will be provided by the editorial office.

Manuscript

All acronyms and abbreviations used in the manu-
script should be defined at first use, both in the abstract
and in the main text. The abbreviation should be ex-
plained clearly in parentheses following the definition
and custom abbreviations should not be used.

Statistical analysis is usually necessary to support
results in original articles. Information on statistical
analyses should be provided with a separate subhead-
ing under the Materials and Methods section and the
statistical software that was used during the process
must be specified.

Whenever a product, software, or software program
is mentioned in the main text, product information
(including state in the USA) must be given in paren-
theses, including the product name, product manufac-
turer, city of production, and country of the company.

Limitations, drawbacks, and the shortcomings of
original articles should be mentioned in the discussion
section before the conclusion paragraph.

Reviews prepared by authors who have extensive
knowledge on a particular field and whose scientific
background has been translated into a high volume
of publications with a high citation potential are wel-
comed. These authors may even be invited by the jour-
nal. Reviews should describe, discuss, and evaluate the
current level of knowledge of a topic in clinical practice
and should guide future studies.

Letter to the Editor discusses important parts, over-
looked aspects, or lacking parts of a previously pub-
lished article. Articles on subjects within the scope of
the journal that might attract the readers’ attention,
particularly educative cases, may also be submitted in
the form of a “Letter to the Editor” Readers can also
present their comments on the published manuscripts
in the form of a “Letter to the Editor” The text should
be unstructured.

All references, tables, and figures should be referred
to within the main text, and they should be numbered
consecutively in the order they are referred to within
the main text. The symbols used must be nomenclature
used standards.
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All pages of the manuscript should be numbered
at the bottom center, except for the title page. Papers
should include the necessary number of tables and fig-
ures to provide better understanding.

Limitations for each manuscript type;

Type of Text .
Article Abstract (Word) References | Table | Figure
Original 250 3000 30 6 5
Article Structured

Review 250 4000 50 6 5
Article Unstructured

Case 250 2000 10 1 3
Reports Unstructured

Letter to No 1000 5 1 1

the Editor | abstract

Original Research Articles should include subhead-
ings below;

o Title (both Turkish and English)

o Abstract (both Turkish and English)

o Keywords (both Turkish and English)

o Introduction

o Material and Methods

« Results

« Discussion

« Conclusions

« Figures and Tables Legend

o References

Case Reports should include subheadings below;

« Title (both Turkish and English)

o Abstract (unstructured, both Turkish and English)
» Keywords (both Turkish and English)

« Introduction

« Case Presentation

« Discussion and Conclusion

o Figures and Tables Legend

» References

Review Article should include subheadings below;
« Title (both Turkish and English)

o Abstract (unstructured, both Turkish and English)
 Keywords (both Turkish and English)

e Main text

« Conclusion

» Figures and Tables Legend
« References

For systematic reviews, authors must adhere to the
PRISMA guidelines.

Letters to Editor should include subheadings below;
« Title

o Keywords

» Main text

o Figures and Table Legend

o References

Figures and Tables

Figures, graphics, and photographs should be sub-
mitted as separate files (in JPEG format) through the
submission system.

The files should not be embedded in a Word file of
the main document. When there are figure subunits,
the subunits should not be merged to form a single
image. Each subunit should be submitted separately
through the submission system.

Images should be numbered by Arabic numbers to
indicate figure subunits.

Thick and thin arrows, arrowheads, stars, asterisks,
and similar marks can be used on the images to sup-
port figure legends.

The minimum resolution of each submitted figure
should be 300 DPL

Figures or illustrations must not permit the iden-
tification of patients and written informed consent for
publication must be sought for any photograph.

Figure legends should be listed at the end of the
main document.

Tables should embed in the main document or
should be submitted as separate files but if tables are
submitted separately please note where it is suitable in
the main text. All tables should be numbered consec-
utively in the order they are used to within the main
text. Tables legends should be listed at the end of the
main document.
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References

While citing publications, preference should be giv-
en to the latest, most up-to-date publications. Authors
should avoid using references that are older than ten
years. All the references should be written according
to the Vancouver reference style. The references used
in the article must be written in parenthesis, at the end
of the sentences. References should be numbered in
the order they appear in the text and listed in the same
order in which they are cited in the text. Be consistent
with your referencing style across the document.

References must contain surnames and initials of all
authors, article title, name of the journal, the year and
the first and last page numbers. If there are more than
6 authors, an abbreviation of “et al.” should be used for
the authors out of the first three. Journal titles should
be abbreviated according to Index Medicus.

You must add the DOI (Digital object identifier) at
end of each reference.

For Examples;

Article in journal: Tasci A, Tugcu V, Ozbay B, et al.
Stone formation in prostatic urethra after potassium-ti-
tanyl-phosphate laser ablation of the prostate for be-
nign prostatic hyperplasia. ] Endourol. 2009;23:1879-
1881.

For Books: Giinalp I. Modern Uroloji. Ankara:
Yargicoglu Matbaasi, 1975.

Chapters in books: Anderson JL, Muhlestein JB.
Extra corporeal ureteric stenting during laparoscopic
pyeloplasty. Philadelphia: W.B. Saunders, 2003; p. 288-
307.

For website; Gaudin S. How moon landing changed
technology history [serial online]. 2009 [cited 2014 June
15]. Available from: http://www.computerworlduk.
com/in-depth/it-business/2387/how-moon-land-
ing-changed-technology-history/

For conference proceeding; Anderson JC. Current
status of chorion villus biopsy. Paper presented at:
APSB 1986. Proceedings of the 4th Congress of the
Australian Perinatal Society, Mothers and Babies; 1986
Sep 8-10; Queensland, Australian. Berlin: Springer;
1986. p. 182-191.

For Thesis; Ercan S. Venoz yetmerzlikli hastalarda
kalf kas1 egzersizlerinin vendz fonksiyona ve kas giicii-
ne etkisi. Stileyman Demirel Universitesi Tip Fakiiltesi
Spor Hekimligi Anabilim Dali Uzmanlik Tezi. Isparta:
Stileyman Demirel Universitesi; 2016.

Author Contribution&Copyright Transfer Form

The New Journal of Urology requires correspond-
ing authors to submit a signed and scanned version of
the authorship contribution form (available for down-
load through https://dergipark.org.tr/tr/journal/1455/
file/2260/download) during the initial submission pro-
cess to act appropriately on authorship rights and to
prevent ghost or honorary authorship.

Manuscript Retraction: For any other reason au-
thors may withdraw their manuscript from the journal
with a written declaration.

Revisions

When submitting a revised version of a paper, the
author must submit a detailed “Response to the review-
ers” that states point by point how each issue raised by
the reviewers has been covered and where it can be
found (each reviewer’s comment, followed by the au-
thor’s reply and line numbers where the changes have
been made) as well as an annotated copy of the main
document. If the revised version of the manuscript is
not submitted within the allocated time, the revision
option may be canceled. If the submitting author(s)
believe that additional time is required, they should
request this extension before the initial period is over.

AFTER ACCEPTANCE

Accepted manuscripts are copy-edited for gram-
mar, punctuation, and format. A PDF proof of the
accepted manuscript is sent to the corresponding au-
thor and their publication approval is requested. The
journal owner and the editorial board are authorized
to decide in which volume of the accepted article will
be printed. Authors may publish their articles on their
personal or corporate websites by linking them to the
appropriate cite and library rules.
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PEER REVIEW PROCESS

The Double-Blind Peer Review Process

1. Submission of Paper

The corresponding author submits the paper via
Dergipark online system to the journal (http://dergi-
park.gov.tr/journal/1455/submission/start).

2. Editorial Office Assessment

Editorial Office checks the paper’s composition and
arrangement against the journal’s Author Guidelines to
make sure it includes the required sections and styliza-
tions. The quality of the paper is not assessed at this
point.

3. Appraisal by the Editor-in-Chief

The Editor-in-Chief assigns submission to Section
Editor to see through the editorial process. Section Ed-
itor checks that the paper is appropriate for the journal
and is sufficiently original and interesting. If not, the
paper may be rejected without being reviewed any fur-
ther.

4. Invitation to Reviewers

The Section Editor sends invitations to individuals
he or she believes would be appropriate reviewers. As
responses are received, further invitations are issued, if
necessary, until the required number of acceptances is
obtained - commonly this is 2.

5. Response to Invitations

Potential reviewers consider the invitation as anon-
ymous against their own expertise, conflicts of interest
and availability. They then accept or decline. If possi-
ble, when declining, they might also suggest alternative
reviewers.

6. Review is Conducted

The reviewer sets time aside to read the paper sev-
eral times. The first read is used to form an initial im-
pression of the work. If major problems are found at
this stage, the reviewer may feel comfortable rejecting
the paper with-out further work. Otherwise they will
read the paper several more times, taking notes so as
to build a detailed point-by-point review. The review is
then submitted to the journal, with a recommendation
to accept or reject it — or else with a request for revision

(usually flagged as either major or minor) before it is
reconsidered.

7. Journal Evaluates the Reviews

The Section Editor considers all the returned re-
views before making an overall decision. If the reviews
differ widely, the editor may invite an additional re-
viewer so as to get an extra opinion before making a
decision.

8.The Decision is Communicated

The Section Editor sends a decision email to the
author including any relevant reviewer comments as
anonymous.

9. Next Steps

If accepted, the paper is sent to language Editor.
If the article is rejected or sent back for either major
or minor revision, the Section Editor should include
constructive comments from the reviewers to help the
author improve the article. At this point, reviewers
should also be sent an email or letter letting them know
the outcome of their review. If the paper was sent back
for revision, the reviewers should expect to receive a
new version, unless they have opted out of further par-
ticipation. However, where only minor changes were
requested this follow-up re-view might be done by the
Section Editor.

o After these;

»  Copyedit submission

o Layout

o Corrections

+ Publishing the submissions on the web page as

early print

o Creating issues

o Organize Table of Contents

»  Publishing the issue on the web page and print-

ing hardcopy.

We are applying the same steps on The Dou-
ble-Blind Peer Review Process when we got the in-
house submission.
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