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Micro V Doppler assessment of testicular blood supply in the pediatric age 
population: may reduce the need for senior guidance in the evaluation of 
prepubertal torsion

Pediatrik yaş popülasyonunda testiküler kan akımının mikro V Doppler ile değerlendirilmesi: 
prepubertal torsiyonun değerlendirilmesinde kıdemli rehberlik ihtiyacını azaltabilir

Samet Şimşek1, Mehmet Karagülle2, Fatma Zeynep Arslan3, Süleyman Öncü4, Mehmet Öncü5 , Ahmet Tan Cimilli5
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5. University of Health Science, Department of Radiology, Bağcılar Training and Research Hospital, İstanbul, Turkey

Özet
Amaç: Pediatrik popülasyonda testis vasküla-

ritesini MicroV Doppler (MVD) ve Q pack incele-
mesi ile değerlendirdik ve deneyimsiz ile kıdemli 
radyologlar arasındaki interobserver variabiliteyi 
inceledik. Ayrıca çocuklarda testis kanlanmasını 
göstermede MVD ve Q pack incelemesini renkli 
ve power Doppler ile karşılaştırdık.

Gereç ve Yöntemler: Çalışmaya 114 testis 
(4-14 yaş arası) dahil edildi. Testis mikrodamar 
yapısı renk, power, MicroV Doppler ve Q-pack 
inceleme teknikleri kullanılarak incelendi. Testis 
parankiminin vaskülaritesini görsel olarak puan-
lamak için renk, Power ve MicroV Doppler için 
bir gruplama sistemi oluşturuldu. 

Bulgular: Çalışmamızda tüm çocuklarda 
MVD ile testis kan akımının varlığını doğruladık. 
Renkli, power Doppler ve MVD’de gözlemciler 
arasında anlamlı bir fark olmadığını ve MVD’de 
tutarlılık değerinin renkli ve power Doppler’e göre 
daha yüksek olduğunu bulduk. Q-pack değerleri 
ile hasta yaşı arasında anlamlı bir pozitif kore-
lasyon gözlemledik. Bu çalışmadan elde edilen 
Q-pac değerleri yaşla birlikte arttı. İstatistiksel 
olarak anlamlı yanlılığın olmaması, yöntemin ya-
rarlı olduğunu gösterir.

Sonuç: MVD, gözlemciler arası önemli bir 
değişkenlik olmaması ve çalışma hayatının ilk 
yıllarında daha az deneyimli radyologlar için 
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-
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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). 

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 

New J Urol. 2022; 17(2):64-73. DOI: 10.33719/yud.2022;17-2-1030239

kolaylıkla tespit edebilmesi nedeniyle tekrarlanabilir bir yöntemdir. 
Böylece çocuklarda acil vakaların değerlendirilmesinde radyoloji 
asistanına eşlik eden kıdemli rehberliğe duyulan ihtiyaç azalabilir.

Anahtar Kelimeler: mikro V doppler, testis, kan akışı

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
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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. Ş.) 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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Table 1. Interobserver agreement in right testis color Doppler examination
Color Doppler US findings of right testis   1.Observer  2.Observer  P (Ki square)  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%  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.Observer  2.Observer  P (Ki square)  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%  6  10.5% 
Group 4 9  15.8%  6  10.5% 

Ki square test  Kappa test     

Table 3. Power Doppler US findings of right testis
Power Doppler US findings of right testis  1.Observer  2.Observer  P (Ki square)  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     

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.
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Table 4. Left testis Power Doppler US findings
Power Doppler US findings of left testis  1.Observer  2.Observer  P (Ki square)  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.Observer  2.Observer  P (Ki square)  Kappa 
Group 1  0  0  0  0  0.315  0.936 
Group 2 0  0  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.Observer  P (Ki square)  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 
Qpack Observer 1 

 Left testicle
Qpack Observer 1

Right testicle
Qpack Observer 2

Left testicle
Qpack Observer 2 Age 

Right testicle 
Qpack 
Observer 1 value

rho  1  0.930**  0.659**  0.604**  0.857** 

p    0.000  0.000  0.000  0.000 

Left  testicle 
Qpack 
Observer 1 value

rho  0.930**  1  0.678**  0.677**  0.868** 

p  0.000    0.000  0.000  0.000 

Right testicle 
Qpack 
Observer 2 value

rho  0.659**  0.678**  1  0.850**  0.786** 

p  0.000  0.000    0.000  0.000 

Left  testicle 
Qpack 
Observer 2 value

rho  0.604**  0.677**  0.850**  1  0.724** 

p  0.000  0.000  0.000    0.000 

Age 
rho  0.857**  0.868**  0.786**  0.724**  1 

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-

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 



71

New J Urol. 2022; 17(2):64-73. DOI: 10.33719/yud.2022;17-2-1030239

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 

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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Özet
Amaç: Bu çalışmada, COVID-19 pande-

misinin doktor, hemşire, tıbbi sekreter, hastane 
personeli gibi farklı görevlerde bulunan sağlık 
çalışanları üzerinde yarattığı kaygının erektil dis-
fonksiyona (ED) neden olup olmadığını araştır-
mayı amaçladık.

Gereç ve Yöntemler: 1 Mayıs-1 Ağustos 2020 
tarihleri arasında, son altı aydır haftada en az bir 
kez düzenli cinsel ilişkide bulunan ve daha önce 
COVID-19 kliniklerinde çalışmamış gönüllü er-
kek sağlık çalışanları çalışmaya dahil edildi. CO-
VID-19 kliniklerinde çalışmadan önce ve çalış-
maya başladıktan 4 hafta sonra, erektil fonksiyon 
Uluslararası Erektil Fonksiyon İndeksi-5 (IIEF-5) 
formu ile belirlendi. Anksiyete bozukluklarını ve 
şiddetini değerlendirmek için ise Hamilton Anksi-
yete Derecelendirme Ölçeği (HAM-A) kullanıldı.

Bulgular: Çalışmaya toplam 218 erkek sağlık 
çalışanı dahil edildi. Bunların 56’sı (%25,7) dok-
tor, 81’i (%37,2) hemşire, 46’sı (%21,1) tıbbi sek-
reter ve 35’i (%16,1) sağlık personeliydi. Doktor-
ların, COVID-19 servislerinde çalıştıktan 4 hafta 
sonra ölçülen HAM-A puanının (3,32±4,68), CO-
VID-19 servislerinde çalışmadan önce ölçülen 
ortalama HAM-A puanına (28,43±14,05) göre 
anlamlı düzeyde yüksek olduğunu tespit ettik 
(p<0.001). Doktorların, COVID-19 servislerinde 
çalıştıktan 4 hafta sonra ölçülen 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-
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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). 

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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5 puanlarının (16,34±4,11), COVID-19 servislerinde çalışmadan 
önce ölçülen ortalama IEFF-5 puanına (22,29±2,35) göre anlamlı 
düzeyde düşük olduğunu tespit ettik (p<0.001).  

Sonuç: Sonuçlarımız COVID-19 kliniklerinde çalışan sağlık 
çalışanlarının anksiyete ve ED düzeylerinin arttığını ve bu durum-
dan doktorların diğer sağlık çalışanlarına göre daha fazla etkilendi-
ğini göstermektedir.  

Anahtar Kelimeler: COVID-19, sağlık çalışanları, erektil dis-
fonksiyon, anksiyete, hamilton anksiyete ölçeği

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



Cinislioğlu et al. COVID-19 Pandemic and erectile dysfunction

76

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 staff (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 28,1±5,2 32,1±4,6 33,0±5,0 0.814*
BMI (kg/m2) 26.4 ± 3.1 25.9 ± 3.8 24.9 ± 2.8 25.4 ± 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 P* BW AW P* BW AW P* BW AW P*
HAM-A 
Score

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*

IEFF-5 
Score

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*

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
n (%)

Nurse
n (%)

Secretary
n (%)

Staff
n (%)

Total
n (%) p

BW

Anxiety 
severity
(score)

No/minimal anxiety (0-7) 53 (94,6) 76 (93,8) 41 (89,1) 30 (85,7) 200 (91,7)

0.172*
Mild (8-14) 1 (1,8) 3 (3,7) 4 (8,7) 1 (2,9) 9 (4,1)
Moderate (15-23) 2 (3,6) 2 (2,5) 1 (1,8) 4 (2,2) 9 (11,4)
Severe (>23)  0 (0)  0 (0)  0 (0)  0 (0) 0 (0)

Total 56 (100) 81 (100) 46 (100) 35 (100) 218 (100)
AW

Anxiety 
severity
(score)

No/minimal anxiety (0-7) 6 (10,7) 22 (27,2) 23 (50,0) 12 (34,3) 63 (28,9)

0.001*
Mild (8-14) 7 (12,5) 14 (17,3) 12 (26,1) 2 (5,7) 35 (16,1)
Moderate (15-23) 15 (26,8) 30 (37,0) 6 (13,0) 11 (31,4) 62 (28,4)
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

ED 
severity
(score)

No ED (22-25) 33 (58,9) 52 (64,2) 31 (67,4) 20 (57,1) 136 (62,4)

0.729*
Mild (17-21) 23 (41,1) 29 (35,8) 15 (32,6) 15 (42,9) 82 (37,6)
Mild-moderate (12-16) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
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

ED 
severity
(score)

No ED (22-25) 5 (8,9) 14 (17,3) 18 (39,1) 13 (37,1) 50 (22,9)

0.001*
Mild (17-21) 18 (32,1) 39 (48,1) 20 (43,5) 13 (37,1) 90 (41,3)
Mild-moderate (12-16) 26 (46,4) 23 (28,4) 8 (17,4) 9 (25,7) 66 (30,3)
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



Cinislioğlu et al. COVID-19 Pandemic and erectile dysfunction

78

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                     
(n:218)

95% Confidence Interval 
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

Profession
95% Confidence Interval

p
Lower Limit Upper Limit

HAM-A Score Doctor Nurse 5,9 16,2
Secretary 10,0 21,9
Staff 2,9 15,7

IEFF-5 Score Doctor Secretary -5,1 -1,1
Staff -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 IIEF-
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-off 
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-

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). Güzel 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 
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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 üriner sistem semptomları olan erkek hastaların değerlendirilmesinde mesane duvar 
kalınlığının yeri var mıdır?
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Özet
Amaç: Mesane duvar kalınlığının ( MDK), 

alt üriner sistem semptomları (AÜSS) olan erkek 
hastalarda, Uluslararası prostat semptom skoru 
(IPSS) ve üroflowmetri parametreleri ile ilişkisi-
nin olup olmadığını araştırmaktır.

Gereç ve Yöntemler: Üroloji polikliniğine 
Haziran 2021- Ocak 2022 tarihleri arasında AÜSS 
ile başvuran erkek hastaların prostat spesifik an-
tijen (PSA), prostat volümü, işeme sonrası rezidü 
idrar (PVR), IPSS, Maksimum akış hızı (Qmax), 
Ortalama akış hızı (Qort), üroflowmetri, MDK 
değerleri ve intravezikal prostatik protrüzyon de-
receleri (İPP) kaydedildi. Hastalar MDK açısından 
2 gruba ayrıldı ( Grup: 1 MDK < 5 mm; Grup 2: 
MDK ≥ 5 mm). Bu iki grup arasındaki başlangıçta 
kaydedilen değerler arasındaki fark analiz edildi.

Bulgular: Dahil edilen 110 hastanın (Grup 
1:65, Grup 1:45) ortanca yaşı 56.5(15); ortanca 
MDK 4.25(3.60) idi. Her iki grup arasında PSA, 
prostat volümü, üroflow toplam akım miktarı, 
Qmax, Qort, IPSS ve IPP  değerleri istatistiksel an-
lamlı farklı bulundu. Her iki grup arasında yaş ve 
PVR değerleri benzer bulunmuştur. Mesane duvar 
kalınlığı ile IPSS ve Qort değerleri arasında güçlü, 
Qmax değeri arasında çok güçlü korelasyonel iliş-
ki tespit edilmiştir.

Sonuç: Mesane duvar kalınlığı, üroloji prati-
ğinde IPSS ve üroflowmetri değerlerinin tahmini 
için kullanılabilen basit bir sonografik ölçümdür.

Anahtar Kelimeler: mesane duvar kalınlığı, 
alt üriner sistem semptomları, 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 mm; 
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
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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 

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 α-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 5–7 Mhz 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<5 mm 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)

Figure 2. Relationship between bladder wall thickness and Qmax(a) and prostate volume(b)

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 mean±stan-
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 5≥mm 
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). 

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 BWT, 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)

mean±SD (n=65)
(BWT≥5)

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)
Qmax (mL/sec) mean±SD

304.0(191.0)
21.4±7.6

217(155.0)
10.3±4.0

0.001**
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)

<0.001 ¥Grade 1 (5-10mm) 8 (30.8) 18 (69.2)
Grade 2 (>10 mm) - 21 (100.0)

IPSS, n (%)
   Lower 4 (100.0) -

<0.001 ¥   Mild 39 (86.7) 6 (13.3)
   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

(n=110) 
Bladder Wall Thickness (mm)

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)

 Threshold value
Sensivity Specifity Positive Predictive 

Value
Negative Predictive 

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 α-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, Karaköse 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 

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 



Ekici et al. The role of bladder wall thickness in male patients with lower urinary tract symptoms

89

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.
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Özet
Amaç: Üriner inkontinanslı (Üİ) genç ve yaş-

lı kadınlarda noktüriyi etkileyen faktörleri değer-
lendirmek.

Gereç ve Yöntemler: Kasım 2021-Mart 2022 
tarihleri ​​arasında Üİ şikâyeti ile üroloji polikli-
niğine başvuran kadınlar çalışmaya dahil edildi. 
Demografik veriler, antropometrik ölçümler, 
ilaçlar ve komorbiditeler kaydedildi. Yaşam kali-
telerini değerlendirmek için ICIQ-SF testi uygu-
landı. Geceleri ≥2 idrar yapma ihtiyacı ile uya-
nan hastalarda noktüri var olarak kabul edildi.

Bulgular: Çalışmaya 92 kadın dahil edil-
di. Hastalar <60 yaş (n=47) ve ≥60 yaş (n=45) 
olarak 2 gruba ayrıldı. Bel çevresi ve vücut kitle 
indeksi ≥60 yaş hastalarda daha yüksekti (sıra-
sıyla; p= <0,001, p= 0,034). Kullanılan ilaç sayısı 
yaşlı grupta daha fazlaydı (p= <0,001). Diüretik 
ve antikolinerjik ilaç kullanımı yaşlı grupta genç 
gruba göre daha yüksekti (sırasıyla; p= <0,001, p= 
0,006). Tip 2 Diabetes Mellitus’lu (DM) hasta sayı-
sı ve komorbidite sayısı yaşlı grupta daha fazlaydı 
(sırasıyla; p= 0,002, p= 0,025). Noktürisi olan ve 
olmayan genç grupta antropometrik ölçümler, 
kullanılan ilaçlar ve komorbiditeler açısından fark 
bulunmadı. Noktürisi olan yaşlı grupta ilaç sayısı 
ve Tip 2 DM olan hasta sayısı noktürisi olmayan 
yaşlı gruba göre anlamlı olarak daha yüksekti (sı-
rasıyla; p= 0.04, p= 0.036).

Sonuç: Tip 2 DM ve çoklu ilaç kullanımı, Üİ›-
li yaşlı kadınlarda noktüri için risk faktörleridir. 
Bu risk faktörlerinin değerlendirilmesi ve yöneti-
mi daha iyi klinik sonuçlara katkıda bulunabilir.  

Anahtar Kelimeler: yaşlı, noktüri, risk fak-
törleri, üriner inkontinans, kadın

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 ≥60 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 UI. 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 UI 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 

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 UI 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 UI 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 UI 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 ≥60 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 

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 ≥60 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).

Table 1. Demographic and clinical data of the participants.

<60 age (n=47) ≥ 60 age 
(n=45) 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 1.4±0.1 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/m2) (mean±S.D) 29.9±5.2 32±5.1 31±5.2 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/m2) (mean±S.D) 30.1±6 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±S.D) 14.7±3.8 14.7±3.5 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/m2) (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±2.1 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 UI. 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 UI.

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 UI 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 UI. 
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 UI.

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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Spontaneous severe retroperitoneal hemorrhage with concomitant renal pelvis 
rupture during the course of COVID-19 infection: a case report

COVID-19 enfeksiyonu geçiren hastada böbrek pelvis rüpürünün eşlik ettiği spontan ciddi 
retroperitoneal kanama: olgu sunumu
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Özet
Spontan renal pelvis rüptürü nadir rastlanı-

lan ürolojik olay olup idrarın extravazasyonuna 
neden olan bir durumdur. Sıklıkla üriner sistemde 
gelişen obstrüksiyonlara sekonder olarak pelvis içi 
basıncın artması sonucu gelişir. Spontan retrope-
ritoneal hematom da yine benzer şekilde travma 
veya altta yatan bir patoloji olmaksızın ortaya çı-
kan retroperitoneal kanamalardır. Bu çalışmada 
63 yaşında antikoagulan tedavisi alan Covid-19 
tanılı bir bayan hastada, retroperitonda spontan 
olarak oluşan hematom ve hematomun basısına 
sekonder olarak gelişen spontan renal pelvis rüp-
türü olgusunu sunuyoruz. Bu olgu ışığında Co-
vid-19 infeksiyonuna bağlı yaygın endotel hücre 
hasarının, spontan ciddi retroperitenal kanamaya 
ve eşlik eden renal pelvis rüptürüne neden ola-
bileceğini vurgulamak istiyoruz. Nadir görülen 
durumlar olan spontan renal pelvis rüptürü ve 
spontan retroperitoneal kanamanın aynı anda 
aynı hastada görüldüğü literatürde ilk kez bildi-
rilmektedir.

Anahtar Kelimeler: antikoagulan tedavi, 
COVID-19, renal pelvis rüptürü, retroperitoneal 
hematom, üriner obstrüksiyon

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 

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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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-

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 

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. 

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.
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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 I), 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 J 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 
patient’s 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.
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Sphenoid wing metastasis of prostate cancer: a rare case 

Prostat kanserinin sfenoid kemik metastazı: nadir bir olgu

Fatih Akdemir
Terme State Hospital, Department of Urology, Samsun, Turkey

Özet
Prostat kanserinin sfenoid kanat metastazı 

son derece nadir bir durum olup özellikle ilk baş-
vuru anında beklenen bir bulgu değildir. Kafa ta-
banı kemiklerine olan metastazların gösterilmesi 
güç bir durumdur. Bu durum bazen nörolojik ve 
görme ile ilgili problemlere sebep olabildiği için 
klinisyen tarafından kolaylıkla atlanabilir. Pros-
tat karsinomunun nörolojk veya görme ile ilgili 
semptomlara eşlik ettiği durumlarda intrakranial 
metastaz olabileceği hatırlanarak gerekli görüntü-
lemeler yapılmalıdır. İntrakranial metastaza bağlı 
semptomu olan hastalara palyatif radyoterapi uy-
gulanabilmesine rağmen hastalığın prognozu ço-
ğunlukla kötüdür. Biz bu yazımızda sfenoid kanat 
metastazı tespit edilen 75 yaşındaki prostat kanser-
li olguyu literatürü de gözden geçirerek tartıştık. 

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 

(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)

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

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). 

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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Is it time to stage prostate cancer using molecular imaging?

Prostat kanserinde moleküler görüntüleme ile evrelemenin vakti geldi mi?

Özer Güzel1, Fazlı Polat2, Ali Atan2

1  University of Health and Sciences, Ankara City Training and Research Hospital, Department of Urology, Ankara, Turkey
2 Gazi University, Faculty of Medicine, Department of Urology, Ankara, Turkey

Özet
Prostat kanseri erkeklerde en sık saptanan 

kanserlerden birisidir. Tanı koyulduktan sonra 
tedavi planlaması ve prognozun öngörülebilmesi 
amacı ile görüntüleme yöntemleri eşliğinde ev-
releme yapılması gereklidir. Son yıllarda yaşanan 
teknolojik ilerlemeler ışığında yeni görüntüleme 
yöntemleri klinik kullanıma girmiştir. Bu amaçla 
Prostat spesifik membran antijeni (PSMA) po-
zitron emisyon tomografisi (PET) görüntüleme 
yöntemi ön plana çıkmıştır. Anatomik ve fonksi-
yonel görüntüleme sağlaması nedeni ile tümoral 
(T), nodal (N) ve metastatik (M) açıdan evreleme-
de birçok avantaja sahiptir. Bu derlemede prostat 
kanseri evrelemesinde PSMA-PET yönteminin 
güncel durumu ele alınmıştır. 

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, 

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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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 coefficient 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. 

Table 1: D’Amico risk classification
Definition

Low risk Medium risk High risk

PSA < 10 and GS < 7 
(ISUP 1) and cT1-2a

PSA 10-20 or GS 7 (ISUP 
2/3) or cT2b

PSA > 20 or GS > 7 
(ISUP 4/5) or cT2c

Any PSA value
Any GS

cT3-4 or cN+

Localized Local advanced
GS: Gleason score, ISUP: International Society of Urological Pathology, PSA: Prostate-specific antigen
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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 ≥15 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 

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.

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; ÖG, AA, Drafting the 

manuscript; ÖG, Critical revision of the manuscript 
for scientific and factual content; FP, AA, Supervision; 
FP, AA.

REFERENCES
1.	 Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, 

Jemal A. Global cancer statistics 2018: GLOBOCAN 
estimates of incidence and mortality worldwide 
for 36 cancers in 185 countries. CA Cancer J Clin. 
2018;68(6):394-424. https://doi.org/10.3322/caac.21492. 

2.	 Cooperberg MR, Pasta DJ, Elkin EP,et al. The University 
of California, San Francisco Cancer of the Prostate 
Risk Assessment score: a straightforward and reliable 
preoperative predictor of disease recurrence after 
radical prostatectomy. J Urol. 2005;173(6):1938-1942. 
https://doi.org/10.1097/01.ju.0000158155.33890.e7. 

3.	 Epstein JI, Egevad L, Amin MB, Delahunt B, Srigley 
JR, Humphrey PA; Grading Committee. The 2014 

International Society of Urological Pathology (ISUP) 
Consensus Conference on Gleason Grading of 
Prostatic Carcinoma: Definition of Grading Patterns 
and Proposal for a New Grading System. Am J Surg 
Pathol. 2016;40(2):244-252. https://doi.org/10.1097/
PAS.0000000000000530. 

4.	 Ploussard G, Manceau C, Beauval JB, et al. Decreased 
accuracy of the prostate cancer EAU risk group 
classification in the era of imaging-guided diagnostic 
pathway: proposal for a new classification based on 
MRI-targeted biopsies and early oncologic outcomes 
after surgery. World J Urol. 2020;38(10):2493-2500. 
https://doi.org/10.1007/s00345-019-03053-6. 

5.	 Farolfi A, Calderoni L, Mattana F, Mei R, Telo S, 
Fanti S, Castellucci P. Current and Emerging Clinical 
Applications of PSMA PET Diagnostic Imaging for 
Prostate Cancer. J Nucl Med. 2021 May 10;62(5):596-
604. https://doi.org/10.2967/jnumed.120.257238. Epub 
2021 Mar 12. PMID: 33712536.

6.	 Rajasekaran AK, Anilkumar G, Christiansen JJ. Is 
prostate-specific membrane antigen a multifunctional 
protein? Am J Physiol Cell Physiol. 2005;288(5):C975-
81. https://doi.org/10.1152/ajpcell.00506.2004. 

7.	 Banerjee SR, Pullambhatla M, Byun Y,et al. 68Ga-
labeled inhibitors of prostate-specific membrane antigen 
(PSMA) for imaging prostate cancer. J Med Chem. 2010; 
53(14):5333-5341. https://doi.org/10.1021/jm100623e. 

8.	 Eder M, Schäfer M, Bauder-Wüst U,et al. 68Ga-complex 
lipophilicity and the targeting property of a urea-based 
PSMA inhibitor for PET imaging. Bioconjug Chem. 
2012;23(4):688-97. https://doi.org/10.1021/bc200279b. 

9.	 Afshar-Oromieh A, Hetzheim H, Kratochwil C,et al. The 
TheranosticPSMA Ligand PSMA-617 in the Diagnosis 
of Prostate Cancer by PET/CT: Biodistribution in 
Humans, Radiation Dosimetry, and First Evaluation 
of Tumor Lesions. J Nucl Med. 2015;56(11):1697-1705. 
doi:10.2967/jnumed.115.161299. 

10.	 Herrmann K, Bluemel C, Weineisen M,et al. 
Biodistribution and radiation dosimetry for a probe 
targeting prostate-specific membrane antigen for 
imaging and therapy. J Nucl Med. 2015;56(6):855-861. 
https://doi.org/10.2967/jnumed.115.156133. 

11.	 Filella X, Foj L. Novel Biomarkers for Prostate Cancer 
Detection and Prognosis. Adv Exp Med Biol. 2018; 
1095:15-39. https://doi.org/10.1007/978-3-319-95693-0_2. 



114

New J Urol. 2022;17(2):109-115. DOI: 10.33719/yud.2022;17-2-1035767

12.	 CatalonaWJ, Richie JP, Ahmann FR,et al. Comparison 
of Digital Rectal Examination and Serum Prostate 
Specific Antigen in the Early Detection of Prostate 
Cancer: Results of a Multicenter Clinical Trial of 6,630 
Men. J Urol. 2017;197(2S):S200-S207. https://doi.
org/10.1016/j.juro.2016.10.073. 

13.	 Varma M, Cochlin D, Delahunt B, et al. TNM clinical 
staging of prostate cancer: issues and solutions. BJU 
Int. 2019;123(3):382-384. https://doi.org/10.1111/
bju.14589. 

14.	 Murthy V, Sonni I, Jariwala N, Juarez R, Reiter RE, 
Raman SS, Hope TA. The Role of PSMA PET/CT and 
PET/MRI in the Initial Staging of Prostate Cancer. 
Eur Urol Focus. 2021 Mar;7(2):258-266. https://doi.
org/10.1016/j.euf.2021.01.016. Epub 2021 Feb 2. PMID: 
33541838.

15.	 Le JD, Tan N, Shkolyar E,et al. Multifocality and 
prostate cancer detection by multiparametric magnetic 
resonance imaging: correlation with whole-mount 
histopathology. Eur Urol. 2015 Mar;67(3):569-76. 
https://doi.org/10.1016/j.eururo.2014.08.079. 

16.	 Lopci E, Lughezzani G, Castello A, et al. Prospective 
Evaluation of 68Ga-labeled Prostate-specific Membrane 
Antigen Ligand Positron Emission Tomography/
Computed Tomography in Primary Prostate Cancer 
Diagnosis. Eur Urol Focus. 2020:S2405-4569(20)30092-
4. https://doi.org/10.1016/j.euf.2020.03.004. 

17.	 Hirmas N, Al-Ibraheem A, Herrmann K, et al. 
[68Ga]PSMA PET/CT Improves Initial Staging and 
Management Plan of Patients with High-Risk Prostate 
Cancer. Mol Imaging Biol. 2019;21(3):574-581. https://
doi.org/10.1007/s11307-018-1278-8. 

18.	 Nandurkar R, vanLeeuwen P, Stricker P, et al.  68Ga-
HBEDD PSMA-11 PET/CT staging prior to radical 
prostatectomy in prostate cancer patients: Diagnostic 
and predictive value for the biochemical response to 
surgery. Br J Radiol. 2019;92(1095):20180667. https://
doi.org/10.1259/bjr.20180667. 

19.	 Briganti A, Larcher A, Abdollah F, et al. Updated 
nomogram predicting lymph node invasion in patients 
with prostate cancer undergoing extended pelvic lymph 
node dissection: the essential importance of percentage 
of positive cores. Eur Urol. 2012;61(3):480-7. https://
doi.org/10.1016/j.eururo.2011.10.044. 

20.	 Cimino S, Reale G, Castelli T, et al. Comparison between 
Briganti, Partin and MSKCC tools in predicting positive 
lymph nodes in prostate cancer: a systematic review 
and meta-analysis. Scand J Urol. 2017;51(5):345-350. 
https://doi.org/10.1080/21681805.2017.1332680. 

21.	 Maurer T, Gschwend JE, Rauscher I, et al. Diagnostic 
Efficacy of (68)Gallium-PSMA Positron Emission 
Tomography Compared to Conventional Imaging for 
Lymph Node Staging of 130 Consecutive Patients with 
Intermediate to High Risk Prostate Cancer. J Urol. 
2016;195(5):1436-1443. https://doi.org/10.1016/j.
juro.2015.12.025. 

22.	 Kim SJ, Lee SW, Ha HK. Diagnostic Performance 
of Radiolabeled Prostate-Specific Membrane 
Antigen Positron Emission Tomography/Computed 
Tomography for Primary Lymph Node Staging in 
Newly Diagnosed Intermediate to High-Risk Prostate 
Cancer Patients: A Systematic Review and Meta-
Analysis. Urol Int. 2019;102(1):27-36. https://doi.
org/10.1159/000493169. 

23.	 Budäus L, Leyh-Bannurah SR, Salomon G, et al. Initial 
Experience of (68)Ga-PSMA PET/CT Imaging in 
High-risk Prostate Cancer Patients Prior to Radical 
Prostatectomy. Eur Urol. 2016 Mar;69(3):393-6. https://
doi.org/10.1016/j.eururo.2015.06.010. 

24.	 Muteganya R, Goldman S, Aoun F, Roumeguère T, 
Albisinni S. Current Imaging Techniques for Lymph 
Node Staging in Prostate Cancer: A Review. Front 
Surg. 2018 Dec 7;5:74. https://doi.org/10.3389/
fsurg.2018.00074. 

25.	 Öbek C, Doğanca T, Demirci E, et al.  Members of 
Urooncology Association, Turkey. The accuracy 
of  68Ga-PSMA PET/CT in primary lymph node 
staging in high-risk prostate cancer. Eur J Nucl Med 
Mol Imaging. 2017;44(11):1806-1812. https://doi.
org/10.1007/s00259-017-3752-y. 

26.	 Petersen LJ, Strandberg J, Stenholt L, Johansen MB, 
Zacho HD. Reporting and Handling of Indeterminate 
Bone Scan Results in the Staging of Prostate Cancer: 
A Systematic Review. Diagnostics (Basel). 2018;8(1):9. 
https://doi.org/10.3390/diagnostics8010009. 

27.	 Bagguley D, Ong S, Buteau JP, Koschel S, Dhiantravan 
N, Hofman MS, Emmett L, Murphy DG, Lawrentschuk 



Güzel et al. Prostate cancer and PSMA/PET

115

N. Role of PSMA PET/CT imaging in the diagnosis, 
staging and restaging of prostate cancer. Future Oncol. 
2021 Jun;17(17):2225-2241. https://doi.org/10.2217/
fon-2020-1293. Epub 2021 Mar 16. PMID: 33724868.

28.	 Schmidt-Hegemann NS, Fendler WP, Buchner A, et 
al. Detection level and pattern of positive lesions using 
PSMA PET/CT for staging prior to radiation therapy. 
Radiat Oncol. 2017;12(1):176. https://doi.org/10.1186/
s13014-017-0902-0. 

29.	 WeilbaecherKN, Guise TA, McCauley LK. Cancer to 
bone: a fatal attraction. Nat Rev Cancer. 2011;11(6):411-
25. https://doi.org/10.1038/nrc3055. 

30.	 Høilund-Carlsen PF, Hess S, Werner TJ, Alavi A. Cancer 
metastasizes to the bone marrow and not to the bone: 
time for a paradigm shift! Eur J Nucl Med Mol Imaging. 
2018;45(6):893-897. https://doi.org/10.1007/s00259-
018-3959-6. 

31.	 Hofman MS, Lawrentschuk N, Francis RJ, et 
al.proPSMA Study Group Collaborators. Prostate-
specific membrane antigen PET-CT in patients with 
high-risk prostate cancer before curative-intent surgery 
or radiotherapy (proPSMA): a prospective, randomised, 
multicentre study. Lancet. 2020;395(10231):1208-1216. 
https://doi.org/10.1016/S0140-6736(20)30314-7. 

32.	 Moore C. Prostate-specific membrane antigen PET-
CT before radical treatment. Lancet. 2020 Apr 
11;395(10231):1170-1172. https://doi.org/10.1016/
S0140-6736(20)30527-4. 

33.	 Hofman MS, Violet J, Hicks RJ, et al. [177Lu]-PSMA-617 
radionuclide treatment in patients with metastatic 
castration-resistant prostate cancer (LuPSMA trial): a 
single-centre, single-arm, phase 2 study. Lancet Oncol. 
2018;19(6):825-833. https://doi.org/10.1016/S1470-
2045(18)30198-0. 

34.	 Rahbar K, Bodei L, Morris MJ. Is the Vision of 
Radioligand Therapy for Prostate Cancer Becoming a 
Reality? An Overview of the Phase III VISION Trial and 
Its Importance for the Future of Theranostics. J Nucl 
Med. 2019;60(11):1504-1506. https://doi.org/10.2967/
jnumed.119.234054. 



Review / Derleme
Yeni Üroloji Dergisi - The New Journal of Urology 2022;17(2):116-122. DOI: 10.33719/yud.2022;17-2-1068641

Active surveillance of prostate cancer with multiparametric magnetic 
resonance imaging: Review of the literature

Prostat kanserinin aktif izleminde multiparametrik manyetik rezonans görüntüleme: literatür 
gözden geçirilmesi

Fatih Yanaral1, Ufuk Çağlar2, Furkan Şendoğan1, Murat Binbay1

1  Memorial Şişli Hospital, Department of Urology, Istanbul, Turkey
2 University of Health Sciences, Haseki Training and Research Hospital, Department of Urology, Istanbul, Turkey

Özet
Günümüzde aktif izlem, düşük riskli pros-

tat kanserine sahip erkeklerde küratif tedaviye 
alternatif ve kabul edilebilir bir yönetim olarak 
popülerlik kazanmıştır. Aktif izlem, hastaya ge-
rekli olmayan müdahalelerden kaçınmayı veya 
önlemeyi, böylece aşırı tedaviyle ilişkili morbidi-
teyi azaltmayı amaçlar. Güncel kılavuzlarda aktif 
izlem yaygın olarak kabul görmesine rağmen 
hem doktor hem de hasta için ileri evre hastalık 
ve tekrarlayan biyopsi gereksinimi endişesini or-
tadan kaldıramamaktadır. Bu durum, aktif izlem 
protokolünde hastalığın durumu hakkında fikir 
verebilecek, non-invaziv bir yöntem ihtiyacını 
ortaya çıkarmaktadır. Görüntüleme yöntemlerin-
deki son teknolojik gelişmeler, modern anatomik 
ve fonksiyonel sekansların tanımlanması, prostat 
kanserinin saptanması, risk değerlendirmesi ve 
takibinde multiparametrik manyetik rezonans 
görüntülemenin (mpMRG) artan bir role sahip 
olmasını sağlamıştır. MpMRG’nin başlıca avan-
tajları, üstün anatomik ve kontrast çözünürlüğüne 
sahip olması, iyonize radyasyonun olmaması ve 
multi-planar görüntüleme özelliğinin olmasıdır. 
Ayrıca mpMRG’de PIRADS sınıflaması, prostat 
kanserinin raporlanmasındaki standardizasyonu 
sağlamakta ve radyologlar arasındaki yorumlara 
olan güvenilirliği artırarak  avantaj sağlamaktadır. 
Çalışmamız prostat kanserinin aktif izleminde 
güncel bilgiler ışığında mpMRG’nin rolünü değer-
lendirmeyi ve özetlemeyi amaçlamaktadır.

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

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 
prostate cancer and active surveillance (AS) is increasing. 

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).

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.

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.

Table 1. Current active surveillance protocols for prostate cancer 
Institution Clinical Stage Gleason score Positive cores Single core positivity PSA value
JHU ≤T1c ≤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
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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’, ‘mpMRI’, 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 

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

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 mpMRI. 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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Information About Journal
The New Journal of Urology (New J Urol) is a jour-

nal published by Eurasian Uro-oncological Association  
and is published three times a year- in February, June 
and October.

New J Urol is an international, scientific, open ac-
cess, online/published journal in accordance with in-
dependent, unbiased, and double-blinded peer-review 
principles. 

The New Journal of Urology, welcomes original ar-
ticles, case reports and reviews which are on urology 
and related topics and is a peer reviewed journal

The journal’s publication language are English and 
Turkish. New J Urol is indexing in both international 
and  national indexes. 

There is no charge for publishing or no copyright 
fee is paid to the authors. 

New J Urol has adopted the policy of providing 
open access with the publication.

Group authorship should identify the individuals 
who accept direct responsibility for the manuscript. 
These individuals should fully meet the criteria for 
authorship and should complete an authorship form. 
The corresponding author should clearly indicate the 
preferred citation and identify all individual authors as 
well as the group name.

Authors’ credentials and e-mail addresses are in no 
way used for other purposes.

The submitted articles should be previously unpub-
lished and shouldn’t be under consideration by any 
other journal.

If whole or a part of the submitted articles are pre-
sented in any congress, this should be noted in the sub-
mitted article.

The journal will allow the authors to retain publish-
ing rights without restrictions.

The editorial and publication processes of the jour-
nal are shaped in accordance with the guidelines of the 
International Council of Medical Journal Editors (IC-
MJE). The journal conforms to the Principles of Trans-
parency and Best Practice in Scholarly Publishing.

Open Access & Deposit Policy 
Open Access Policy
This journal provides immediate open access to its 

content on the principle that making research freely 
avail-able to the public supporting a greater global ex-
change of knowledge.

Every paper published in the New Journal of Urol-
ogy is freely available via the website https://dergipark.
org.tr/en/pub/yud

Our Open Access policy follow the criteria for 
transparency and best practice of Directory of Open 
Access Journals (DOAJ) and Open Access Scholarly 
Publishers Association (OASPA).

Deposit Policy
Deposit policy (Self-archiving policy) according to 

Sherpa/Romeo are as follows:
Author cannot archive pre-print (i.e., pre-referee-

ing); Author can archive postprint (i.e., final draft after 
refer-eeing); and Author can archive publisher’s ver-
sion/PDF.

All published content in the New Journal of Urol-
ogy are licensed under Creative Commons Attribution 
4.0 International License.

Publication Ethics and Publication Mulpractice
Statement
Instructions for authors are shaped on the recom-

mendations of  International Committee of Medical 
Journal Editors (http://www.icmje.org/recommenda-
tions/ ) 

The Editorial Board Members of the Journal accept 
to follow ‘Editorial Policy’ of the ‘Council of Science 
Editors’ and the guidelines provided by the Committee 
on Publication Ethics (COPE), the International Com-
mittee of Medical Journal Editors (ICMJE) for dealing 
with scientific misconduct, such as falsification of data, 
plagiarism, improprieties of authorship, violation of 
generally accepted research practices and redundant 
publication and duplicate publication. 

Originality, high scientific quality and citation po-
tential are the most important criteria for a manuscript 
to be accepted for publication. Manuscripts submitted 
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for evaluation should not have been previously pre-
sented or already published in an electronic or printed 
medium. Manuscripts that have been presented in a 
meeting should be submitted with detailed informa-
tion on the organization, including the name, date, and 
location of the organization.

An approval of research protocols by the Ethics 
Committee in accordance with international agree-
ments World Medical Association Declaration of Hel-
sinki is required for experimental, clinical, and drug 
studies and for some case reports. If required, ethics 
committee reports or an equivalent official document 
will be requested from the authors. 

If there is any concern or dispute at over the studies, 
we will follow the flowcharts of Committee on Publica-
tion Ethics (COPE) to solve them.

Disclosure of Conflicts of Interest
A conflict of interest may exist when an author (or 

the author’s institution or employer) has financial or 
personal relationships or affiliations that could influ-
ence the author’s decisions or work on the manuscript. 
Authors are required to identify all relevant financial 
interests and relationships or financial conflicts (e.g., 
employment/affiliation, grants or funding, consultan-
cies, stock ownership or options, royalties, or patents 
filed, received, or pending), particularly those present 
at the time the research was conducted and through 
publication, as well as other financial interests that rep-
resent potential future financial gain. The disclosure of 
funding should be indicated in the Acknowledgments 
section within the manuscript.

The Author Submission Requirement Form should 
be completed by the corresponding author on behalf of 
each coauthor and should be submitted with the man-
uscript.

The Editorial Board of the New Journal of Urolo-
gy will immediately reject a submitting manuscript 
which has a high similarity index to other papers in 
the Similarity Check. When malpractices are found in 
the submitted article to the New Journal of Urology, 
the New Journal of Urology will follow the flowchart 

by the Committee on Publication Ethics (COPE) for 
settlement of any misconduct. The editorial board of 
the New Journal of Urology is always willing to publish 
corrections, clarifications, retractions when needed.

Responsibilities of Author
The Editorial Board of the journal handles all appeal 

and complaint cases within the scope of Committee on 
Publication Ethics (COPE) guidelines. In such cases, 
authors should get in direct contact with the editorial 
office regarding their appeals and complaints. When 
needed, an ombudsperson may be assigned to resolve 
cases that cannot be resolved internally. The Editor in 
Chief is the final authority in the decision-making pro-
cess for all appeals and complaints.

When submitting a manuscript to New J Urol, 
authors accept to assign the copyright of their man-
uscript to the journal. If rejected for publication, the 
copyright of the manuscript will be assigned back to 
the authors. New J Urol requires each submission to 
be accompanied by a Author Contribution&Copyright 
Transfer Form. When using previously published con-
tent, including figures, tables, or any other material in 
both print and electronic formats, authors must obtain 
permission from the copyright holder. Legal, financial 
and criminal liabilities in this regard belong to the au-
thor(s).

For manuscripts concerning experimental research 
on humans, a statement should be included that shows 
that written informed consent of patients and volun-
teers was obtained following a detailed explanation of 
the procedures that they may undergo. 

For studies carried out on animals, the measures 
taken to prevent pain and suffering of the animals 
should be stated clearly.

Information on patient consent, the name of the 
ethics committee, and the ethics committee approv-
al number should also be stated in the Materials and 
Methods section of the manuscript. 

It is the authors’ responsibility to carefully protect 
the patients’ anonymity. For photographs that may re-
veal the identity of the patients, releases signed by the 
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patient or their legal representative should be enclosed.
All submissions are screened by a similarity detec-

tion software (iThenticate) and the limitation without 
similarity is 25%.

Statements or opinions expressed in the manu-
scripts published in New J Urol reflect the views of the 
author(s) and not the opinions of the editors, the edi-
torial board, or the publisher; the editors, the editorial 
board, and the publisher disclaim any responsibility or 
liability for such materials. The final responsibility in 
regard to the published content rests with the authors.

Copright & Licensing
Copyright
The Eurasian Urooncological Association is the 

owner of The New Journal of Urology’s name and 
copyright holder of all published content transferred 
by authors. The content can be used as a reference in 
scientific publi-cations and presentations. Except these 
conditions, permissions for re-use of manuscripts and 
images should be obtained from Eurasian Urooncolog-
ical Association.

There is no charge for publishing or no copyright 
fee is paid to the authors. 

When submitting a manuscript to New J Urol, au-
thors accept to assign the copyright of their manuscript 
to the journal. If rejected for publication, the copyright 
of the manuscript will be assigned back to the authors. 

New J Urol requires each submission to be accom-
panied by an Author Contribution&Copyright Trans-
fer Form. 

When using previously published content, includ-
ing figures, tables, or any other material in both print 
and electronic formats, authors must obtain permis-
sion from the copyright holder.

Eurasian Urooncological Association
Address: Eurasian Urooncological Association, 
Istanbul St. Yenimahalle Mah. Kosk Apt. N:113/A 	
Bakırkoy / Istanbul
Phone: +90 (533) 726 72 55
Web: www.avrasyauroonkoloji.org
E-mail: dergi@avrasyauroonkoloji.org

Licencing
All published content in New J Urol are licensed 

under  Creative Commons Attribution 4.0 Internation-
al Li-cense.

If there is any concern or dispute at over the studies, 
we will follow the flowcharts of Committee on Publi-
ca-tion Ethics (COPE) to solve them. 

Plagiarism
Definition
When an author tries to present the work of some-

one else as his or her own, it is called plagiarism. In 
addi-tion, when an author uses a considerable por-
tion of his or her own previously published work in 
a new one with-out properly citing the reference, it is 
called a duplicate publication; sometimes also referred 
to as self-plagiarism. This may range from publishing 
the same article in another journal to ‘salami-slicing’, 
which is data segmenta-tion, to adding little new data 
to the previous article.

Policy
The New Journal of Urology journal uses the ithen-

ticate program for scanning plagiarism. The articles to 
be published are required to have less than 20% simi-
larity. If suspected plagiarism is found in an article ei-
ther before (by reviewers or editorial team) or after (by 
readers) publication, the journal will act according to 
COPE’ s code of conduct and flowcharts.
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Title Page
A separate title page should include the full title 

of the manuscript, running title, author’s name, affili-
ations, ORCID ID of authors, corresponding author’s 
contact information. The author to whom correspon-
dence will be addressed should be indicated (email ad-
dress, address, telephone and fax numbers).

If the content of the paper has been presented before, 
and if the summary has been published, the time and 
place of the conference should be denoted on this page.

If any grants or other financial support has been 
given by any institutions or firms for the study, infor-
mation must be provided by the authors.

Acknowledgment of the individuals who contribut-
ed to the preparation of the manuscript but who do not 
fulfill the authorship criteria should be included.

Main Document
The articles should be written with double-spaced in 

12-point, Times New Roman character and at least 2.5 
cm from all edges of each page. The main text should 
not contain any information about the authors’ names 
and affiliations. On the first page (both Turkish and 
English) title, abstract and keywords should be given. 

Abstract
Original articles should have a structured English 

(Objective, Material and Methods, Results, Conclu-
sion) and Turkish (Amaç, Gereç ve Yöntemler, Bulgu-
lar, Sonuç) abstract. Review articles and case reports 
should have an unstructured abstract. Articles and ab-
stracts should be written in accordance with the word 
limits specified in the table. References, tables and cita-
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 
Article Abstract Text 

(Word) References Table Figure

Original 
Article

250
Structured

3000 30 6 5

Review 
Article

250
Unstructured

4000 50 6 5

Case 
Reports

250
Unstructured

2000 10 1 3

Letter to 
the Editor

No 
abstract

1000 5 1 1

Original Research Articles should include subhead-
ings below;

• Title (both Turkish and English)
• Abstract (both Turkish and English)
• Keywords (both Turkish and English)
• Introduction
• Material and Methods
• Results
• Discussion
• Conclusions
• Figures and Tables Legend
• References

Case Reports should include subheadings below;
• Title (both Turkish and English)
• Abstract (unstructured, both Turkish and English)
• Keywords (both Turkish and English)
• Introduction
• Case Presentation
• Discussion and Conclusion
• Figures and Tables Legend
• References

Review Article should include subheadings below;
• Title (both Turkish and English)
• Abstract (unstructured, both Turkish and English)
• Keywords (both Turkish and English)

• 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 
• Keywords
• Main text
• Figures and Table Legend
• 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 DPI. 

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. J Endourol. 2009;23:1879-
1881. 

For Books: Günalp İ. Modern Üroloji. Ankara: 
Yargıçoğlu Matbaası, 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. Venöz yetmezlikli hastalarda 
kalf kası egzersizlerinin venöz fonksiyona ve kas gücü-
ne etkisi. Süleyman Demirel Üniversitesi Tıp Fakültesi 
Spor Hekimliği Anabilim Dalı Uzmanlık Tezi. Isparta: 
Süleyman Demirel Üniversitesi; 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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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. 

•	 After these;
•	 Copyedit submission
•	 Layout 
•	 Corrections 
•	 Publishing the submissions on the web page as 

early print
•	 Creating issues
•	 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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