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Editorial

Dear colleagues,

I am honored to share with you the first issue of 2022 of the Grand Journal of Urology (Grand J Urol) with the contributions 
of many respected researchers and authors.

Our journal has been indexed in EBSCOhost, J-Gate, Index Copernicus International ICI World of Journals, EuroPub 
and SciLit international databases. As of these achievements, the Grand Journal of Urology (GJU) has taken its place 
among the journals indexed by international databases. With this result, GJU was entitled to be included in the journals in 
category 1b defined in the application criteria for associate professorship. 

In this issue of our journal, there are many valuable articles under the subheadings of Andrology, Endourology, General 
Urology, Genitourinary Radiology, and Urological Oncology. There are three original articles related to COVID-19 and 
Urology, which reflect the ongoing pandemic process under the sub-title of General Urology. I hope that these carefully 
prepared articles will make important contributions to valuable readers, researchers and the urology literature. 

On this occasion, I would like to express my heartfelt gratitude to our authors who have contributed to our journal with 
their articles, to our reviewers who have meticulously evaluate the articles.

Respectfully yours
January 2022

Assoc. Prof. Ekrem GUNER, MD
Editor-in-Chief
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Abstract

Objective: In this study, histological, pathological and clinical characteristics that may affect multifocality rate and multifocality in renal tumors were 
investigated.
Materials and Methods: A total of 162 patients who underwent radical nephrectomy with the diagnosis of renal tumor from our urology clinic and urology 
clinics in two other hospitals between May 2002 and April 2006 and whose results were available were included in the study. Kidney samples were evaluated 
regarding multifocality through sections made macroscopically at an interval of 3 mm.
Results: Of the patients included in the study, 92 (56.8%) were male and 70 (43.2%) were female. The mean age of the patients was 59.98 years (22-87). In 
11 (6.7%) of 162 patients, a multifocality focus was pathologically observed. Satellite lesions were radiologically identified in two (18.2%) of the patients 
with multifocality. On the other hand, satellite lesions could not be identified radiologically in nine patients (5.5%). Univariate and multivariate analyzes 
were performed to determine the relation between pathological, histological, and clinical characteristics and multifocality. There was no significant relation 
between age, gender, smoking, the location of the tumor, pathological stage, lymph node involvement, the presence of metastasis, the size of the tumor, and 
histology of the tumor. Univariate analysis results showed a statistically significant relation between renal capsule involvement and renal vein involvement 
and multifocality (p=0.015 and p=0.004, respectively); however, only renal capsule involvement was found to be associated with multifocality in multiple 
logistic regression analysis (p=0.008).
Conclusion: In our multicentric study including 162 patients, the multifocality rate in renal tumors was 6.7% (11 patients). There was a significant 
relationship between capsule involvement and multifocality (p=0.015 – p=0.008). Meta analysis is required to determine the rate of multifocality in renal 
tumors and identify with which clinical, pathological, and histological characteristics it is associated.

Keywords: renal tumor, radical nephrectomy, multifocality

Öz

Amaç: Biz bu çalışmamızda, böbrek tümörlerinde multifokalite oranını ve multifokaliteyi etkileyebilecek histolojik, patolojik ve klinik özellikleri araştırdık.
Gereçler ve Yöntemler: Mayıs 2002- Nisan 2006 tarihleri arasında üroloji kliniğimiz ve diğer iki hastanedeki üroloji kliniklerinden böbrek tümörü tanısı ile radikal 
nefrektomi yapılan ve bulgularına ulaşılan 162 hasta çalışmaya alındı. Böbrek spesmenleri makroskobik ve 3 mm’lik aralıklarla ince kesit yapılarak multifokalite 
açısından değerlendirildi.
Bulgular: Çalışmaya alınan hastaların 92’si (%56,8) erkek, 70’i (%43,2) kadındı. Hastaların ortalama yaşları 59,98 (22-87) idi. 162 hastanın 11’inde (%6,7) patolojik 
olarak multifokalite odağı görüldü. Multifokalite belirlenen hastaların 2’sinde (%18,2) radyolojik olarak satellite lezyon saptandı. Buna karşılık 9 hastada (%5.5) 
radyolojik olarak satellite lezyon saptanamadı. Patolojik, histolojik ve klinik özelliklerin multifokalite ile olan ilişkisini saptamak için univariate ve multivariate 
analizler yapıldı. Hasta yaşı, cinsiyet, sigara kullanımı, yerleşim yeri, patolojik evre, lenf nodu tutulumu, metastaz varlığı, tm boyutu, tm histolojisi arasında anlamlı 
bir ilişki saptanmadı. Univariate analiz sonucu hem renal kapsül tutulumu hem de renal ven tutulumu ile multifokalite arasında istatistiki anlamlı ilişkili saptanırken 
(sırasıyla p=0,015 ve p=0,004), multipl logistic regression analizinde sadece renal kapsül tutulumu multifokalite ile ilişkili olarak bulundu (p=0,008).
Sonuç: Multisentrik, 162 vakalık çalışmamızda böbrek tümörlerinde multifokalite sıklığını 11 hasta (%6,7) olarak saptadık. Bizim çalışmamızda kapsül tutulumu 
(p=0,015 – p=0,008) ile multifokalite arasında anlamlı bir ilişki bulunmuştur. Böbrek tümörlerinde multifokalite oranının ve hangi klinik, patolojik ve histolojik 
özelliklerle ilişkili olduğunun saptanması için meta-analize ihtiyaç vardır.

Anahtar kelimeler: böbrek tümörü, radikal nefrektomi, multifokalite
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Introduction

Currently, renal cell carcinoma (RCC) represents about 3% of 
all cancers and the highest incidence occurs in Western countries 
[1]. High duration of survival achieved by radical nephrectomy, 
made this method the gold standard in the treatment of early-
stage renal tumors. However, in a surgery to be performed 
in patients with a solitary kidney, chronic renal failure, or a 
systemic disease that will affect contralateral renal function, or 
who have bilateral tumors, the intact kidney should be preserved. 
Achieving a longer survival that is comparable to radical 
nephrectomy in nephron-sparing surgery (NSS), which means 
removing the tumor by sparing the most functional parenchyma, 
and the improvements in surgical technique (development of 
prevention methods against ischemic renal damage, increased 
renal vascular surgery experience) have increased the interest in 
this method [2]. Moreover, the indications of NSS have enlarged 
with the application of partial nephrectomy in small, early-stage, 
peripherally located, and incidentally detected renal tumor cases 
[3].

Partial nephrectomy has the disadvantage that it may cause 
local recurrence due to the inability to remove the satellite tumor 
in multifocal cases, as well as the advantages of preventing the 
removal of the entire kidney with benign tumors and reducing the 
risk of long-term renal failure [4,5].

There is no precise information about the biological potential 
of these multifocal microscopic residual tumors [6]. The 
multifocality rate in renal cortical tumors was within a wide 
range of 4.7% - 25% in various studies [7-16]. In this multicentric 
study including 162 patients, the histological, pathological and 
clinical characteristics that may affect the multifocality rate and 
multifocality in renal tumors were analyzed.

Materials and Methods
Patient Selection

The study was approved by the Institutional Review Board 
Ethics Committee of Istanbul Training and Research Hospital 
(Approval no: 2021/2911). An informed consent was obtained 
from all the patients. A total of 210 patients who underwent surgery 
between May 2002 and April 2006 with the diagnosis of renal 
tumor from our urology clinic and urology clinics in two other 
hospitals were retrospectively evaluated. Radical Nephrectomy 
was performed in 178 of 210 patients, and nephron-sparing (partial) 
nephrectomy was performed in the remaining 32 patients. The 
patients who underwent partial nephrectomy were excluded from 
the study. Moreover, 16 of the patients who underwent radical 
nephrectomy were excluded from the study as some information 
was missing. None of the patients were excluded from the study 
based on primary tumor size and the TNM classification. A total 
of 162 renal tumor patients who underwent radical nephrectomy 
were included in the study and their preoperative-peroperative-
postoperative results were analyzed.

Clinical Evaluation

All of the 162 patients diagnosed with renal tumor were 

evaluated based on an anamnesis (age, gender, occupation, initial 
complaint, and smoking), a complete physical examination, 
complete urinalysis, hemogram, sedimentation, urea-creatinine 
ratio, liver-function tests, calcium, ferritin, chest radiography, 
abdominal ultrasonography (US), and computed tomography 
(CT). In addition, abdominal magnetic resonance imaging 
(MRI), MR angiography, and Doppler USG were performed 
in some patients for differential diagnosis, clinical staging, and 
surgery method. Based on these data, the patients were clinically 
staged according to the 2002 tumour–node–metastasis (TNM) 
classification.

The patients were staged by taking the TNM classification 
as a reference following the pathological examination, and they 
were included in the follow-up protocol. 

Pathological Evaluation

All kidney samples were evaluated by a pathologist in the 
pathology clinics of the hospitals included in the study according 
to the same protocol developed (Table 1). Accordingly, the 
samples were first examined macroscopically for primary tumor 
size and the presence of satellite lesions. Then, multifocality was 
investigated through thin sections made at 3 mm intervals on the 
samples. Histological classification of the primary tumor and the 
satellite tumor was made according to the Union for International 
Cancer Control (UICC) and the American Joint Committee on 
Cancer (AJCC). The differential diagnosis of adenoma and 
carcinoma was made histologically. Accordingly, histologically 
papillary masses of ≤5mm with a low Fuhrmann nuclear grade 
were accepted as adenoma. Adenomas were not considered 
multifocal lesions and were not included in the study.

Statistical Analysis

Demographic results and distribution of tumor characteristics 
of the patients were compared using the Chi-Square Test. 
Univariate and multivariate analysis were performed using 
logistic regression to determine the relation between clinical 
and pathological characteristics and multifocality. Variables 
included patient age, gender, smoking history, primary tumor 
size, the location of the tumor, pathological stage (pT), lymph 
node involvement, the presence of distant metastasis, capsule 
involvement, renal vein involvement, and histological diagnosis.

Results

Of the patiens included in the study, 92 (56.8%) were male 
and 70 (43.2%) were female. The mean age of the patients was 
59.98 (22-87). In 11 (6.7%) of the 162 patients, the multifocality 
focus was observed pathologically. The demographic results 
and tumor characteristics of the patients are shown in Table 2. 
Satellite lesions were identified radiologically in 2 (18.2%) of the 
11 patients with multifocality. Both of these satellite lesions were 
demonstrated by a CT scan and/or MRI. The rate of multifocality 
(occult) that could not be diagnosed with preoperative imaging 
was 9 patients (5.5%) in 162 patients.

When all renal tumors were examined histologically using 
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the UICC and AJCC classification systems, it was identified that 
106 (65.4%) had conventional clear cell carcinoma, 32 (19.8%) 
had papillary cell carcinoma, 9 (5.6%) had chromophobe cell, 
five (3.1%) had oncocytoma, two (1.2%) had collecting tubules 
carcinoma, two (1.2%) had medullary cell carcinoma, and six 
(3.7%) patients had unclassifiable type renal cell carcinoma. On 
the other hand, five patients (45.5%) had papillary cell carcinoma, 
five (45.5%) had conventional clear cell carcinoma, and one (9%) 
had chromophobe cell carcinoma concerning multicentric tumors. 
Discordance was observed in two patients (18.2%) between 

primary renal tumor and satellite lesion histology; these were 
chromophobe-papillary and clear cell-papillary cell carcinoma. 
There was no discordance between primary tumor grade and 
satellite tumor grade in any patient.

The tumor size was mean 8.12 cm (2 cm to 17 cm) in primary 
tumors. Radical nephrectomy was performed for tumors smaller 
than 4 cm because it is completely endophytic and close to the 
collecting system. Tumor sizes regarding multifocality and 
unifocality were mean 7 cm (2 cm – 12 cm) and 8.01 cm (2 cm – 
17 cm), respectively. Multifocality was identified in nine patients 

NAME-SURNAME:
Age:   Profession:
Phone:   Address:
COMPLAINT:
Hematuria:    Mass:  Weight loss:  Anemia:             Pain:
Polycythemia:   Hypertension: Hepatic Dysfunction: Other:
LABORATORY:
Hb:                   Hct:                Leucocyte:          Urea:          Creatinine:          SGOT: SGPT: 
Calcium:          Ferritin:          Other:   
USG:  Right Kidney:  
               Left Kidney:
IVP: Right Kidney:
               Left Kidney:
CT: Right Kidney:
               Left Kidney:
MR: Right Kidney:
              Left Kidney:
Chest radiography:
Other Imagings:
CLINICAL STAGING: cT: cN: cM:  
METHOD OF SURGERY: 
Suspected macroscopic satellite lesion noticed during the surgery (cortical irregularity): 
MACROSCOPY:
Kidney weight:   Kidney sizes:        x      x      cm  
Tm Size:         x      x      cm Tm Location:
Necrosis:                 Yes (  ) No (  ) Explanation:
Histopathology:
Tm type:                 Clear cell (  )      Papillary (  ) Chromophobe (  ) Collecting tubules (  )        Medullary (  )
Nuclear Grade:          Grade 1 (  )       Grade 2 (  )           Grade 3  (  )                Grade 4  (  )    
Renal capsule involvement:   Renal vein invasion:   
Surgical margins:      Ureteral (  )   Renal vein (  )       Soft tissue (  )                  Adrenal (  )  Lymph nodes (  )
PATHOLOGICAL STAGING:  pT: pN: pM:

MULTIFOCALITY:
Number: Size:  Nuclear Grade:                       Grade1 (  )                    Grade2 (  )  Grade3  (  )     Grade4 (  )
Histological type:
Distance to the primary:    Location: Subcapsular (  )    Intraparenchymal (  )

NOTE OF PATHOLOGY: When the renal capsule is peeled off, the cortex is examined, if possible, for irregular areas under magni-
fication, and the intraparenchymal lesion is investigated with serial sections of 1 cm and then 3 mm following taking the necessary 
samples for the primary tumor.

Table 1. Multifocality in renal tumors (A multi-center study)
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Table 2. Demographic characteristics and pathological-histological results of the patients with renal tumors 

Unifocal Multifocal Total

Number of the patients (%) 151 (93.35) 11 (6.7%) 162

Age (mean) 58.88 (22-87) 61.4 (33-74) 59.98 (22-87)

Gender
Male 85 (56.3%) 7 (63.6%) 92 (56.8%)
Female 66 (43.7%) 4 (36.4%) 70 (43.2%)
Smoking (%)

Yes 84 (55.6%) 8 (72.7%) 92 (56.8%)
No 67 (44.4%) 3 (27.3%) 70 (56.8%)

Location
Right 61 (40.4%) 2 (18.2%) 63 (38.9%)
Left 90 (59.6%) 9 (81.8%) 99 (61.1%)
Pathological Stage
pT1 63 (41.7%) 4 (36.4%) 67 (41.4%)
pT2 53 (35.1%) 4 (36.4%) 57 (35.1%)
pT3a 21 (13.9%) 2 (18.2%) 23 (14.2%)
pT3b 8 (5.3%) 1 (9%) 9 (5.6%)
pT3c N/A N/A N/A
pT4 6 (4%) N/A 6 (3.7%)
Lymph node involvement
Yes 8 (5.3%) 4 (36.4%) 12 (7.4%)
No 143 (94.7%) 7 (63.6%) 150 (92.6%)
Existence of metastasis (%) 29 (19.2%) N/A 29 (17.9%)
Tumor size

≤ 4 cm

> 4 cm

20 (13.2%)

131 (86.8%)

2 (18.2%)

9 (81.8%)

22 (13.6%)

140 (86.4%)
Tumor size (cm) 8.01 (2-17) 7 (2-12) 8.12 (2-17)
Tumor histology

Clear cell 

Papillary 

Chromophobe

Oncocytoma

Unclassified

Collecting tubules 

Medullary

101 (66.9%)

27 (17.9%)

8 (5.3%)

5 (3.1%)

6 (4%)

2 (1.4%)

2 (1.4%)

5 (45.5%)

5 (45.5%)

1 (9%)

N/A

N/A

N/A

N/A

106 (65.4%)

32 (19.8%)

9 (5.6%)

5 (3.1%)

6 (3.7%)

2 (1.2%)

2 (1.2%)

Renal capsule involvement 44 (29.1%) 6 (54.5%)

Uni. p=0.015

Mult. p=0.008

50 (30.8%)
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(4.3%) among 140 samples with a primary tumor size of >4 cm, 
and in two patients (9%) among 22 samples with a primary tumor 
size of ≤4 cm. While >4 multifocality foci were observed in two 
patients, four foci in one patient, three foci in one patient, two 
foci in four patients, one focus in three patient were observed. 
The mean distance of satellite lesions to the primary tumor was 
1.33 cm (0.2 - 3.5).

When the distribution of primary tumors, according to the 
2002 TNM classification, was analyzed, the frequency was T1 in 
67 patients (41.4%), T2 in 57 patients (35.1%), T3a in 23 patients 
(14.2%), T3b in 9 patients (5.6%), and T4 in six patients (3.7%). 
In 12 patients (7.4%), lymph node positivity was identified, and 
metastasis was identified in 29 patients (17.9%) at the time of 
admission. In patients with multifocality, the distributions for T1, 
T2, T3a, and T3b were four (36.4%), four (36.4%), two (18.2%), 
and one (9%), respectively. Multifocality was not identified in 
any of the six T4 patients. There was lymph node positivity in 
four (36.4%) of 11 multifocal tumors. None of the patients with 
multifocality were metastatic at the time of diagnosis.

Univariate and multivariate analyzes were performed to 
determine the relation between pathological, histological, and 
clinical features and multifocality. While univariate analysis 
results showed a statistically significant relation between both 
renal capsule involvement and renal vein involvement and 
multifocality (p=0.015 and p=0.004, respectively), only renal 
capsule involvement was associated with multifocality in multiple 
logistic regression analysis (p=0.008).

Discussion

There are limited data about sporadic cases in the literature, 
though well defined in hereditary renal cell carcinomas, such 
as multifocal renal cortical tumors, Von Hippel Lindau (VHL) 
syndrome, hereditary renal papillary carcinoma, familial 
oncocytoma, and Birt-Hogg Dubé (BHD) syndrome. The 
multifocality rate in renal cortical tumors was in a wide range of 
4.7% - 25% in various studies [7-16]. In a study with the largest 
series on this subject, Siracusano et al.  identified a multifocality 
rate of 5% in 5378 renal cortical tumors [15]. The lower rate, 
compared to other series, may be attributed to the retrospective 
nature of the study, though being with a large series, and the 
pathological examination performed through routine pathological 
evaluation rather than 3mm thin-section examination. In addition, 
studies with higher rates were the series with a maximum of 108 
patients [9-13]. In our study, multifocality was identified in 11 
(6.7%) of 162 patients.

The difference between adenoma and RCC in terms of the 
differential diagnosis in these studies investigating multifocality 
may also explain the discordance in the multifocality rates. Some 
pathologists make adenoma diagnosis based on the size of the 
mass and the limit is determined as 3 cm [11,12]. However, 
as in the criteria of the present study, many pathologists make 
the differential diagnosis of adenoma and RCC based on the 
histological characteristics of tissues.

It is possible to show satellite lesions with imaging methods 
such as CT, MRI, and USG performed during preoperative period. 
Kletscher et al. identified multifocality using a preoperative CT 
scan and/or MRI in 44% of their patients [10]. However, the rates 

were 14% and 23% in the studies by Baltaci et al. and Schlichter 
et al., respectively [13,18]. In the present study, two (18.2%) of 
11 patients with multifocality were diagnosed using preoperative 
imaging methods. The rates of multifocality (occult) that could 
not be diagnosed using preoperative imaging methods were 
between 3.5% and 29% in the same studies [10-14,16,17]. This 
rate was identified in 9 (5.5%) of 162 patients in the present study.

In some studies, a significant relationship was shown 
between various histological, pathological, and clinical features 
and multifocality [9-15]. In our study, there was no statistically 
significant difference between primary tumor histology and 
multifocality, and it was observed to be associated especially 
with papillary type renal cell carcinoma. There are contradictory 
results in the literature regarding the relation between tumor 
histology and multifocality. There was no statistically significant 
relation in the studies of Whang et al., Baltaci et al. and Sargin 
et al. [11,13,16]. Kletscher et al., Richstone et al. and Siracusano 
et al. found a significant relation between papillary renal cell 
carcinoma and multifocality [10,14,15]. When we examined the 
histological structure of renal tumors, we found that papillary type 
renal cell carcinoma was more common in multifocal samples 
than unifocal samples. However, Richstone et al. showed in their 
1071 disease series that the distribution of histological subtypes 
in the multifocal group was also similar to that of the unifocal 
group [14]. The discordance between the primary tumor and 
satellite lesion histology was 18.2% (6-30%), which was similar 
to the studies in the literature.

The relation between tumor size and multifocality has been the 
most interesting point in the studies of multifocality as nephron-
sparing surgery is performed in peripherally-located renal tumors 
of <4 cm in current urology practice. In a series of 100 patients, 
Kletscher et al. identified multifocal foci in 16 samples (16%), 
while the tumor size was < 4 cm in 8 of these 16 samples (50%) 
[10]. Mukamel et al. found the rate of patients with a primary 
tumor at a diameter of <4 cm in multifocal tumors as 31%, which 
supported the results of the study by Kletscher et al. [9]. Baltaci 
et al. identified the rate as 32%, and it was identified as 39% by 
Richstone et al. [13,14]. In the present series, the rate was 18.2%. 
These rates explain the reason for local recurrence that develops 
after partial nephrectomy performed in peripherally-located 
tumors with a size of < 4 cm.

Although it was considered to be a relation between tumor 
stage and multifocality, Kletscher and Gohji could not identify 
this correlation in their studies [10,12]. However, Richstone 
et al. Baltaci et al. showed that there was a significant relation 
between the stage and multifocality [13,14]. Siracusano et al. also 
showed that high stage and high tumor grade were associated 
with multifocality [15]. The results of other studies suggested that 
the tumor stage was associated with multifocality; however, the 
relation was not statistically significant [9,11,12]. In our series, 
there was no significant relation between the tumor stage and 
multifocality.

In prospective studies in the literature, the total renal tumor 
sample has usually been ≥100; however, investigating the 
correlation of multifocality with clinical, pathological, and 
histological characteristic may yield different results as the number 
of samples with multifocality is a maximum of 22. However, in 
a study with the largest series (5378 patients) Siracusano et al. 
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could not obtain sufficient results due to both retrospective design 
of the study and not making examination with a thin section of 3 
mm [15].  

The limitations of our study include its retrospective multi-
center study. In addition, the relatively small sample sizes 
may lead to a higher heterogeneity of the research. Therefore, 
determining the multifocality rate in renal tumors and clinical, 
pathological, and histological parameters associated multifocality 
with meta-analysis will provide more reliable data.

Conclusion

In our multicentric study including 162 patients, we 
determined the multifocality rate as 6.7% (11 patients) in renal 
tumors. Although various clinical, pathological, and histological 
characteristics were associated with multifocality, a significant 
relation was found between capsule involvement (p=0.015 – 
p=0.008) and multifocality, especially in the present study. Meta-
analysis is required to determine the rate of multifocality in 
renal tumors and identify with which clinical, pathological, and 
histological characteristic it is associated.
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Abstract

Objective: Benign prostatic hyperplasia (BPH)-related acute kidney injury (AKI) occurs in male patients as a natural result of aging and androgen exposure. 
In our study, we investigated the frequency of BPH-related AKI and its relationship with disease severity in patients hospitalized for COVID-19 pneumonia.
Materials and Methods: This is a retrospective and observational study on 869 male patients with severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), who were diagnosed with COVID-19 by real-time PCR testing and hospitalized due to COVID-19 pneumonia. None of the patients was admitted to 
the intensive care unit (ICU). 55 patients out of 869 had BPH. AKI was defined according to Kidney Disease: Improving Global Outcomes (KDIGO) criteria. 
BPH and non-BPH groups were statistically compared with respect to the existence, frequency, hospitalization duration and in-hospital death.
Results: Median age was 70 years for BPH group and BPH patients were significantly older than the non-BPH. Hypertension, coronary artery disease 
and heart failure were significantly more frequent in the BPH group. On admission, compared with normal serum creatinine, serum urea was significantly 
higher in the BPH patients. All AKI patients with BPH had three or more comorbidities. During hospitalization, AKI occurred in 7,3% of the BPH patients 
compared with the non-BPH (0,98%). The incidence of AKI was significantly higher in the patients with BPH (OR:7,94, 95% CI:2,31-27,25). In-hospital 
death occurred in 16,4% of the patients with BPH. The mortality was significantly lower in non-BPH group (8,6%) compared with the BPH. Our final 
analysis showed that age, arterial hypertension, prior coronary artery disease and heart failure were independent risk factors for occurred BPH-related AKI. 
Conclusions: Older male patients with common comorbidities showed a higher risk for mortality from COVID-19 pneumonia. Also, AKI patients with BPH 
had a poorer prognosis and higher mortality than the non-BPH patients. 

Keywords: COVID-19 pneumonia, acute kidney injury, benign prostatic hyperplasia

Öz
Amaç: Yaşlanma ve androjen maruziyetinin doğal bir sonucu olarak erkek hastalarda benign prostat hiperplazisi (BPH) ile ilişkili akut böbrek hasarı (ABH) 
görülmektedir. Çalışmamızda COVID-19 pnömonisi nedeniyle yatarak tedavi gören hastalarda BPH ilişkili ABH sıklığını ve hastalık şiddeti ile ilişkisini 
araştırdık. 
Gereçler ve Yöntemler: Araştırmamız, akut solunum yolu sendromu koronavirus 2 (SARS-CoV-2) tanısı PCR testi ile onaylanmış ve COVID-19 
pnömonisi nedeniyle hastanede yatarak tedavi gören 869 erkek hasta üzerinde geriye dönük ve gözlemsel bir çalışmadır. 869 hastanın 55’inde BPH vardı. 
Yoğun bakımda tedavi edilen hastalar çalışmaya dahil edilmedi. ABH, Böbrek Hastalığı: İyileştirici Küresel Sonuçlar (KDIGO) kriterlerine göre tanımlandı. 
BPH‘li ve BPH‘li olmayan gruplar, ABH varlığı, sıklığı, hastanede kalış süresi ve hastane içi ölüm açısından istatistiksel olarak karşılaştırıldı.
Bulgular: BPH grubu için medyan yaş 70 idi ve BPH hastaları BPH‘ı olmayanlara göre anlamlı derecede ileri yaştaydı. BPH grubunda hipertansiyon, 
koroner arter hastalığı ve kalp yetmezliği anlamlı olarak daha fazla saptandı. Başvuruda, BPH hastalarında normal serum kreatinin ile karşılaştırıldığında 
serum üre anlamlı olarak daha yüksek saptandı. ABH gelişen tüm BPH’li hastaların üç veya daha fazla komorbiditesi vardı. Hastanede yatış sırasında ABH, 
BPH olmayanlara (%0,98) kıyasla BPH hastalarının %7,3’ünde meydana geldi. ABH insidansı BPH’li hastalarda anlamlı olarak daha yüksekti (OR:7,94, 
%95 GA:2,31-27,25). BPH’li hastaların %16,4’ünde hastane içi ölüm meydana geldi. Mortalite BPH olmayan grupta (%8,6) BPH ile karşılaştırıldığında 
anlamlı olarak daha düşüktü. Son analizimiz, yaş, arteriyel hipertansiyon, koroner arter hastalığı ve kalp yetersizliği varlığının BPH ilişkili ABH gelişimi 
için bağımsız risk faktörleri olduğunu gösterdi.
Sonuç: İleri yaşlı ve komorbiditesi bulunan erkek hastalarda COVID-19 pnömonisinden ölüm riski daha yüksektir. Ayrıca, BPH varlığında ABH gelişimi, 
BPH olmayan hastalara göre daha kötü prognoza ve daha yüksek mortaliteye sahiptir.

Anahtar kelimeler: COVID-19 pnömonisi, akut böbrek hasarı, benign prostat hiperplazisi
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Introduction

The global outbreak of severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) or the so called “COVID-19 
pandemic” is known to be associated with a high mortality all over 
the world. Acute kidney injury (AKI) is a commonly observed 
condition among hospitalized patients suffering from severe 
coronavirus disease 2019 (COVID-19) infection [1]. Previous 
studies revealed the existence of kidney injury associated with 
an increased risk of death in patients with SARS-CoV-1 [2]. It 
is widely accepted that AKI is a negative prognostic factor of 
disease severity and COVID-19 induces AKI in 20-40% of the 
patients admitted to intensive care unit (ICU) [3].

There are several mechanisms and multiple factors that might 
be involved in the pathogenesis of kidney damage in patients 
with COVID-19. These are hyperinflammation, tubular damage 
on SARS-CoV-2 viral entry and ACE2 expression in proximal 
tubules, microangiopathy and hemophagocytic macrophage 
activation. Additionally, cytokine storm after a viral infection 
influencing the kidney directly and indirectly by inducing sepsis, 
shock, hypoxia, rhabdomyolysis and organ interactions among 
lung, heart, and kidney are also considered [4,5]. Furthermore, 
lower oxygen delivery to kidney may cause an ischemic injury. 

BPH is a histological condition caused by an excessive growth 
of nonmalignant proliferation of epithelial and stromal cells in 
the transition zone yielding an enlargement of the prostate gland. 
Prevalence of BPH is about 25.3% among men aged 40-79, and 
more than 50% among men aged 60 and over [6]. Although, the 
etiological basis of BPH has not been resolved yet, age-related 
changes and androgens are assumed to play a major role in its 
pathogenesis. The prevalence of BPH is observed to have a 
noticeable increase with age [7]. COVID-19 is more severe and 
fatal in men, possibly due to the existence of androgens influencing 
the immunological response and additional factors such as chronic 
comorbidities as a result of the weaker immune functions [8].

Former studies suggested that the virus was mainly infecting 
the lungs. Angiotensin-converting enzyme (ACE) receptors in 
the lung and the transmembrane serine protease 2 (TMPRSS2) 
enzyme group are assumed to be effective in the interaction of 
the virus with the pneumocytes [9]. However, co-expression of 
ACE2 and TMPRSS2 in other organs such as kidneys, testes, 
and prostate make it plausible that the virus can also affect the 
aforementioned organs. Recent studies have also found that a 
critical factor for the virus to be able to infect the organ is the 
co-expression of ACE2 and TMPRSS2 [10]. It is well established 
that the androgen receptors (AR) which are widely expressed 
in both epithelial and stromal prostate cells, have a key role in 
the development of BPH [11]. Recently, androgen-mediated 
regulation of the ACE receptors and the TMPRSS2 enzyme group 
in the patients resulted in more frequent occurrence of COVID-19 
infection and higher mortality in men [12-14].

As it is well known, the urinary tract obstruction – 10% (most 
often due to BPH in older men) is a common cause of AKI in 
hospitalized patients [15]. Since BPH has a high prevalence and 
is more common in older men who are more prone to COVID-19, 
recent data suggest a closer monitoring of older patients who 
are more susceptible to both BPH and also COVID-19 infection 
during this pandemic [16]. Although BPH is believed to cause an 

increased risk of developing AKI, data on BPH related AKI in the 
presence of COVID-19 infection are rather scarce. This is the first 
study on COVID-19 pneumonia course that developing AKI in 
BPH patients in the literature, to our knowledge. We performed 
a retrospective study to investigate the AKI in hospitalized 
COVID-19 pneumonia patients having BPH and we evaluated its 
relationship to disease severity and in-hospital death. 

Materials and Methods
Study Design and Cohort

We performed a retrospective observational study on 1509 
patients who were diagnosed with COVID-19 by real-time PCR 
testing, by radiologic involvement for CT scan and hospitalized 
due to COVID-19 pneumonia at our Hospital, Level-3 pandemic, 
from September 01, 2020 to December 31, 2020. After screening 
the database, we excluded those patients from the study who did 
not have any clinical or laboratory data or who had pneumonia 
arising from other causes. Duplicate records, erroneous data and 
outliers were excluded. Patients with chronic kidney disease 
(CKD), those who had a prior kidney transplant, or those who 
had fewer than two serum creatinine (Cr) measurements during 
the admission were also excluded. Other criteria for exclusion 
to reduce the confounding effects were the existence of chronic 
dialysis, terminal conditions due to cancer and reception of 
chemotherapy for cancer treatment. 

CKD was defined by past medical history and the presence of 
diagnosis and stages of CKD based on Kidney Disease: Improving 
Global Outcomes (KDIGO) 2012 criteria, recommending that two 
values of estimated glomerular filtration rate (eGFR) obtained in 
a period of least three months apart, should be less than 60 ml/
min/1.73 m2 in order to assume that the patient had CKD [15].

After exclusion, 869 adult male patients were recruited to 
the study. None of the patients was admitted to the intensive 
care unit (ICU). Demographic data, comorbidities, COVID-19 
related examinations such as respiratory rate, oxygen saturation 
by pulse oximetry (SpO2), and mean oxygen requirement at 
hospitalization duration were recorded. We categorized the 
data as moderate or severe based on severity classification 
with reference to the Chinese Guidelines for Diagnosis and 
Treatment of Novel Coronavirus Pneumonia (Trial Version 7) 
[17]. Moderate COVID-19 patients had fever (>37.30C) and 
they had respiratory symptoms identified by radiological findings 
suggesting pneumonia. The existence of any one of the following 
criteria was assumed to be a sufficient condition for considering 
the patient to be severe: (1) respiratory distress (≥30 breaths/min), 
(2) oxygen saturation ≤93% at rest, (3) arterial partial pressure of 
oxygen (PaO2)/fraction of inspired oxygen (FiO2) ≤300mmHg 
(l mmHg=0.133 kPa). Computerized tomography (CT) scans 
were obtained from all the patients when they were admitted to 
the hospital. CT results were classified into mild, moderate and 
severe involvement by an expert radiologist [18].

European Urological Association’s diagnostic criteria were 
used for the diagnosis of BPH [19]. All BPH patients were 
medicated using drugs as alpha-adrenergic receptor antagonists 
(i.e., Tamsulosin, Doxazosin, and Terazosin), possibly combined 
with a 5-alpha reductase inhibitor (i.e., Finasteride or Dutasteride). 
In addition to that, some patients had undergone surgery.
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We used the KDIGO criteria to define AKI following: Stage 
1 – increase in serum creatinine by 0,3 mg/dL within 48 hours or a 
1,5-1,9 times increase in serum creatinine from baseline within 7 
days; Stage 2-2 to 2.9 times increase in serum creatinine within 7 
days; Stage 3-3 times or more increase in serum creatinine within 
7 days or initiation of renal replacement therapy. Patients were 
classified based on the highest AKI stage they have attained during 
the hospitalization [15]. Serum creatinine value on admission was 
adopted as the baseline serum creatinine. All of the cases enrolled 
in the study were managed in accordance with the COVID 19 
treatment protocol of Turkish Health Ministry [20]. The research 
was first registered in the data of Turkish Health Ministry Scientific 
Research Committee and then reviewed and approved by the 
Local Ethics Committee (Dr. Sadi Konuk Training and Research 
Hospital Ethics Committee approval no: 2021/347).

Statistical Analysis

Mean ± standard deviation values were estimated as descriptive 
statistics. Deviations from normality were assessed using the 
median and percentage values in the distributions. Student’s t-test 
was used for the continuous variables having normal distributions. 
Categorical data were analyzed using Chi-square test. Continuous 
variables having abnormal distribution were evaluated by Mann-
Whitney U test. A p<0,05 was accepted as statistically significant. 
All statistical analyses were performed in commercially available 
SPSS software v.21 (Statistical Package for the Social Sciences 
Inc., Chicago, IL, USA). Receiver operating characteristic (ROC) 
curves were used to obtain the best parameters for predicting the 
mortality from BPH-related AKI which were later  incorporated 
into the cox regression model. Possible factors identified with 

multivariate analyses were further entered into the Cox regression 
model, with backward selection, to determine independent 
predictors of occuring BPH-related AKI, disease severity and 
death. The univariate effects of age, arterial hypertension, prior 
coronary artery disease and heart failure on occurred BPH-
releated AKI of patients were investigated using the log rank test. 
The proportional hazards assumption and model fit was assessed 
by means of residual (Schoenfeld and Martingale) analysis. 

Results
Baseline Characteristics

A total of 869 patients were included in our study. 55 had 
BPH and 814 had non-BPH. Table 1 shows the clinical features 
and comorbidities of patients with COVID-19 pneumonia. 
Median age was 70 years for BPH group and BPH patients were 
significantly older than the non-BPH. Hypertension, coronary 
artery disease and heart failure were significantly more frequent 
(p<0,001, p=0,002, p=0,02, respectively) among BPH patients 
than in the non-BPH (OR:3,67, 95% CI:2,04-6,62, OR:2,5, 95% 
CI:1,37-4,58, OR:2,83, 95% CI:1,13-7,06, respectively). No 
significant difference was observed in almost all of the laboratory 
findings when the two groups were studied. Additionally, there 
were no significant difference between groups in terms of their 
inflammatory responses indicating poor prognostic laboratory 
findings, such as ferritin, fibrinogen, D-dimer, and C-reactive 
protein. The duration of hospitalization, CT involvement results 
and disease status was also found to be similar between groups 
(Table 2). On the other hand, mean serum lactate dehydrogenase, 
platelets and urea were significantly higher in BPH patients than 
in the non-BPH.

Table 1. Evaluation of baseline characteristics and comorbidities for BPH and non BPH patients

BPH (n=55) Non BPH (n=814) P values
Age, years 70.6±9.06 57.99±14.87 <0.001
Respiratory rate, per minute 22.74±5.86 21.2±5.39 NS
Baseline SpO2 (%) 94(87-98) 95(94-99) NS
SpO2

¶(%) 94.05±2.04 94.18±1.98 NS
O2 support (L/per min) 7.56±9.12 5.23±7.42 0.02
Body temperature, oC 36.92±0.71 36.98±0.71 NS
Heart rate, per minute 81.60±16.31 83.52±14.4 NS
Systolic blood pressure, mmHg 133.15±22.02 126.59±18.28 0.01
Diastolic blood pressure, mmHg 71.22±11.3 71.53±10.4 NS
Arterial hypertension on treatment 38(69%) 310(38%) <0.001
Diabetes mellitus on treatment 17(30.9%) 248(30.5%) NS
Coronary artery disease on treatment 17(30.9%) 124(15.2%) 0.002
Chronic atrial fibrillation 2(3.6%) 36(4.4%) NS
Heart Failure 6(10.9%) 34(4.2%) 0.02
COPD¶¶ 3(5.5%) 39(4.8%) NS
Asthma bronchiale 4(7.3%) 38(4.7%) NS
Prior stroke 4(7.3%) 26(3.2%) NS
Neurodegenerative diseases 1(1.8%) 20(2.5%) NS

 ¶SPO2: median; under oxygen support; ¶¶ COPD: chronic obstructive pulmonary disease
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Table 2. Evaluation of laboratory tests, CT results and mortality for BPH and non-BPH patients

Characteristics Count BPH (n=55) Non BPH (n=814) P values
Neutrophil, cells/mL 5.84±3.22 5.69±2.94 NS
Lymphocytes, cells/mL 1.04±0.53 1.13±0.56 NS
Platelets, cells/mL 251.01±110.88 218.35±97.54 0.03
Hematocrit, % 38.4±5.49 38.93±4.44 NS
Glucose, mg/dL 152.11±67.4 153.18±72.34 NS
Urea, mg/dL 52.1±25.42 42.86±27.22 0.01
Basal creatinine, mg/dL 1.08±0.33 1.04±0.95 NS
ALT, U/L 47.85±35.99 47.68±33.72 NS
AST, U/L 44.16±36.25 50.39±42.92 NS
Lactate dehydrogenase, U/L 379.21±182.17 335.39±116.91 0.01
Potassium, mEq/L 4.24±0.6 4.27±0.51 NS
Sodium, mEq/L 136.73±3.83 136.93±3.92 NS
Magnesium, mg/dL 1.95±0.26 2.07±0.29 0.004
Calcium, mg/dL 8.63±0.57 8.69±0.62 NS

Phosphorus, mg/dL 3.05±0.74 3.15±0.78 NS
C-reactive protein, mg/L 113.44±98.61 117.15±79.78 NS
Procalcitonin, ng/mL 0.28±0.64 0.58±4.38 NS
Ferritin, mcg/L 514.95±424.32 681.41±644.91 NS
D-dimer, mcg FEU/mL 1.2±1.88 0.9±1.26 NS
Fibrinogen, mg/dL 505.27±124.88 536.44±140.78 NS
Troponin I, ng/mL 19.08±31.55 25.2±12.35 NS
Albumin, g/dL 34.93±5.34 35.64±5.38 NS
CT results (n, %) NS
Mild involvement 15(27.3%) 148(18.2%)
Moderate involvement 24(43.6%) 389(47.8%)
Severe involvement 16(29.1%) 277(34%)
Disease status 0.009
Moderate 17(30.9%) 308(37.9%)
Severe 38(69.1%) 506(62.1%)
AKI 4(7.3%) 8(0.98%) <0.001
Stage 1 1(25%) 4(50%)
Stage 2 1(25%) 3(37.5%)
Stage 3 2(50%) 1(12.5%)
Peak serum creatinine, mg/dL 9.62±4.81 4.56±2.79 <0.001
Duration of hospitalization, day 12.67±7.34 11.69±6.74 NS
In-hospital death 9(16.4%) 70(8.6%) 0.05

 AKI: acute kidney injury; NS: not significant
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Kidney Abnormalities, Incidence of AKI and  
In-Hospital Death

On admission, BPH patients had higher serum urea and normal 
serum creatinine levels. AKI patients with BPH (7,3%) had peak 
serum creatinine level of 9,62±4,81 mg/dL during hospitalization. 
Two (50%) patients were in stage 3 and only one patient needed 
renal replacement therapy in the form of hemodialysis. All AKI 
patients with BPH had >3 or more comorbidities. Relatively 
fewer non-BPH patients (12,5%) were in stage 3- and none of 
them needed to receive renal replacement therapy. One patient 
died from respiratory failure in the AKI with BPH group. 
During hospitalization, AKI occurred in (7,3%) of BPH patients 
compared with the non-BPH (0,98%). The incidence of AKI 
was significantly higher in BPH group (OR:7,94, 95% CI:2,31-
27,25) than in the non-BPH. In-hospital death occurred with a 
rate of (16,4%) in BPH group resulting in a mortality which is 
significantly lower in the non-BPH group (8,6%) (Table 2). 

Finally, our univariate analysis showed that coronary artery 
disease, hypertension and heart failure were significantly more 
frequent among BPH patients than in the non-BPH since BPH 
patients were significantly older than the non-BPH. Our analysis 
also showed that age, prior coronary artery disease, heart failure 
and arterial hypertension were independent risk factors for the 
existence of BPH-related AKI (Table 3).

Discussion

AKI is one of those diseases which has a clinical importance 
affecting the management of primary conditions in patients 
in terms of the treatment options. AKI denotes a sudden and 
often reversible reduction in kidney function, as measured by 
glomerular filtration rate (GFR). The existence of AKI may 
result in an accumulation of metabolic products such as water, 
sodium and several disturbances may be observed in electrolyte 
concentrations. AKI is a serious factor ending up in longer hospital 
stays and higher patient morbidity [21]. Although most of the AKI 
cases recover completely with the help of supportive treatment; 

its prognosis is predominantly determined by its etiology and 
the existence of previous kidney disease or deteriorated eGFR. 
Today, in-hospital mortality for patients with AKI is reported as 
varying between 30-50%, especially when dialysis is required. 
Negative prognostic factors include advanced age, oliguria, use of 
vasopressors, multiorgan dysfunction, need for blood transfusions 
and hypotension [21,22]. So far, no specific treatment is proposed 
for COVID-19 induced AKI. 

Several studies report that AKI is an important non-respiratory 
clinical condition observed in COVID-19, independent of any 
prior kidney injury or malfunction [23,24]. However, reported 
detection rates are controversial for AKI non-ICU patients 
with COVID-19. In a large observational study, about 0,5% of 
the patients were diagnosed with AKI during hospitalization 
with COVID-19 [25]. However, studies with small sample 
size showed a detection rate of AKI about 5% in patients with 
COVID-19 [7,23,24,26]. Cheng Y et al., found similar results in 
their prospective design, including a large cohort [27]. Almost all 
the above cited studies included the CKD, female patients, and 
other confounding effects. However, BPH-related, or post-renal 
etiological data are lacking in these studies.

Multiple factors may be operational in the kidney disease 
involvement in patients with COVID-19. There are several 
mechanisms responsible for the high prevalence of kidney 
involvement in hospitalized patients with COVID-19. Kidneys 
are involved through direct or indirect mechanisms [28]. BPH 
is also a known etiological factor for the development of AKI 
through an indirect mechanism. The existence of a correlation 
between the development of BPH and chronic inflammation has 
been widely accepted. Etiological factors such as bacterial or 
viral infection may trigger inflammation. Prostatic inflammation 
is also shown to be a risk factor for BPH progression [29]. Studies 
evaluating the development of AKI due to hospitalized COVID-19 
pneumonia patients with BPH are lacking. We have not found 
any studies investigating the potential of BPH progression as a 
complication of COVID-19 so far and only a few have proposed 
BPH management during the COVID-19 pandemic [16,30].

Our results showed that AKI was associated with a higher risk 

Table 3. Multivariate cox regression analysis on the risk factors associated with the occured BPH-related AKI in patients with COVID-19

Variable Univariate Multivariate
                                     HR 95% p HR 95%CI p
Age (years) 0.97 0.96-0.98 0.001 1.25 1.13-1.36 0.005
Systolic blood pressure, mmHg 1.47 1.36-1.59 0.01
Diastolic blood pressure, mmHg 0.97 0.96-0.98 0.02
Diabetes mellitus on treatment 1.283 0.753-2.186 0.360
Arterial hypertension on treatment 1.42 1.18-1.72 0.001 1.8 1.71-1.99 0.015
Coronary artery disease on treatment 1.897 1.055-3.412 0.032 1.349 0.618-2.944 0.451
Heart Failure 1.002 1.000-1.004 0.02 1.002 0.999-1.004 0.135
Urea, mg/dL 2.43 1.88-3.14 0.01
Lactate dehydrogenase, U/L 0.99 0.99-0.99 0.01
Troponin I 1.001 0.999-1.002 0.260
D-dimer 0.962 0.814-1.136 0.645
Disease status 0.97 0.96-0.98 0.009

Grand J Urol 2022;2(1):8-14

https://grandjournalofurology.com/


13  Grand Journal of Urology

of BPH in hospitalized patients during COVID-19 pneumonia. 
Factors as old age and common comorbidities, particularly 
arterial hypertension, heart failure and coronary artery disease, in 
BPH patients impose a higher risk of mortality from COVID-19 
pneumonia. Additionally, it has been shown that patients having a 
heart failure cardio-renal syndrome (CRS) had more AKI severity 
[15]. In our study, hypertension, coronary artery disease and heart 
failure were significantly more frequent among the BPH patients 
than in the non-BPH. In our results, we showed that the AKI with 
BPH was a condition with a poorer prognosis and a higher mortality 
than the AKI without BPH. On the other hand, larger scale follow-
up studies are required to explore the COVID-19 effects on BPH. 

This study has several limitations. First, it is a retrospective 
study. Second, we have a relatively low number of patients 
(55/814) with BPH. In addition, BPH patients had various 
comorbidities who were also under commonly prescribed 
medication. Additionally, their renal functions might have 
changed dynamically because of the underlying primary disorder. 
Finally, the potential role of AKI related-BPH in COVID-19 
needs to be investigated further.

Conclusion

In our study, AKI is shown to be associated with a higher risk 
of in BPH in hospitalized patients having COVID-19 pneumonia. 
Patients, particularly exhibiting mild respiratory symptoms 
and altered kidney function are recommended to be monitored 
for their kidney functioning after their admission to the clinical 
environment. The importance of early detection and treatment of 
the renal abnormalities combined with adequate hemodynamic 
support should not be underestimated for the improvement of 
vital prognosis of COVID-19.
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Abstract

Objective: Our aim is to assess if there is a relationship between maximum standardized uptake (SUVmax) and apparent diffusion coefficient (ADC) values 
of reactive and metastatic lymph nodes, also to compare ADC values of reactive and metastatic lymph nodes in prostate cancer patients.
Materials and Methods: We have retrospectively investigated 20 patients diagnosed with prostate cancer who underwent Ga-68 PSMA PET/MR imaging. 
Three metastatic and three reactive lymph nodes classified according to PSMA Ga-68 uptake in PET/MR were chosen for each patient. SUVmax and 
ADCmean values were calculated for each lymph node separately. SPSS version 22 was used for statistical analysis.
Results: A total of 120 lymph nodes in 20 prostate cancer patients were assessed. There was a weak negative correlation between SUVmax values and 
ADCmean values of metastatic lymph nodes (p=0.009, r=-0.333). However, there was no significant correlation between SUVmax values and ADCmean 
values of reactive lymph nodes (p=0,271, r=-0,144). ADCmean values of metastatic lymph nodes were significantly lower than those of reactive lymph 
nodes (p=0.0001).
Conclusion: PET/MR, which combines both advantages of PET and MRI, is an important tool for the diagnosis and management of prostate cancer. We 
have found that SUVmax values of metastatic lymph nodes were inversely correlated with ADCmean values and combination of both parameters may 
increase the diagnostic accuracy of Ga-68 PSMA PET/MR in the detection of lymph node metastasis.

Keywords: prostate cancer, lymph node metastasis, Ga-68 PSMA, positron emission tomography

Öz

Amaç: Amacımız, prostat kanserli hastalarda reaktif ve metastatik lenf nodlarının maksimum standardize uptake değeri (SUVmaks) ile görünür difüzyon 
katsayısı (ADC) değerleri arasında bir ilişki olup olmadığını değerlendirmek, ayrıca reaktif ve metastatik lenf nodlarının ADC değerlerini karşılaştırmaktır.
Gereçler ve Yöntemler: Ga-68 PSMA PET/MR görüntüleme yapılmış prostat kanseri tanılı 20 hastanın görüntüleri retrospektif olarak incelendi. Her hasta 
için PSMA PET tutulumuna göre sınıflandırılan üç metastatik ve üç reaktif lenf nodu seçildi. SUVmax ve ADCortalama değerleri her bir lenf nodu için ayrı 
ayrı hesaplandı. İstatistiksel analiz için SPSS versiyon 22 kullanıldı.
Bulgular: Yirmi prostat kanserli hastada toplam 120 lenf nodu değerlendirildi. SUVmaks değerleri ile metastatik lenf nodu ADCortalama değerleri arasında 
düşük düzeyde negatif korelasyon vardı (p=0,009, r=-0,333). Ancak SUVmaks değerleri ile reaktif lenf nodlarının ADCortalama değerleri arasında anlamlı 
bir ilişki yoktu (p=0,271, r=-0,144). Metastatik lenf nodlarının ADCortalama değerleri, reaktif lenf nodlarından anlamlı derecede düşüktü (p=0,0001).
Sonuç: PET ve MR’ın avantajlarını bir araya getiren PET/MR, prostat kanseri teşhisi ve tedavisi için önemli bir araçtır. Metastatik lenf nodlarının SUVmaks 
değerlerinin ADCortalama değerleri ile ters orantılı olduğunu ve her iki parametrenin kombinasyonunun lenf nodu metastazının saptanmasında Ga-68 
PSMA PET/MR’ın tanısal doğruluğunu artırabileceğini bulduk.

Anahtar kelimeler: prostat kanseri, lenf nodu metastazı, Ga-68 PSMA, positron emisyon tomografisi
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Introduction

According to American Cancer Society, prostate cancer is the 
second most common cancer among men after skin cancer and 
also the second most common cause of cancer related mortality 
among men. Early detection and treatment is crucial. Prostate 
specific membrane antigen (PSMA) is a type 2 integral membrane 
protein which is shown to be overexpressed in prostate cancer 
cells [1, 2]. Expression of PSMA increases with the grade of 
cellular dysplasia [3]. As the grade of prostate cancer increases 
PSMA expression also increases [4]. For imaging and therapeutic 
use, PSMA is radiolabeled with different radionuclides and to date 
Gallium-68 labeled PSMA (Ga-68 PSMA) is the most commonly 
used PSMA-targeted radiopharmaceutical for imaging.  

Standardized uptake value (SUV) is a measure which 
shows uptake level in PET scan. Higher SUV values mean 
higher radiotracer uptake within that lesion. Apparent diffusion 
coefficient (ADC) is a measure of the diffusion of water molecules 
within tissue which is calculated for magnetic resonance imaging 
(MRI) lesions. Ga-68 PSMA positron emission tomography 
(PET) is a useful tool for the staging and follow-up of the primary 
disease as it shows increased uptake in PSMA- positive lesions 
of prostate cancer [5]. The development of integrated positron 
emission tomography/magnetic resonance imaging (PET/MR) 
devices enables simultaneous acquisition of PET and MRI, 
which increases the accuracy of PET imaging in prostatic as 
well as other soft tissue lesions [6]. Prostate cancer frequently 
metastasizes to regional lymph nodes and Ga-68 PSMA PET is a 
highly sensitive and specific imaging modality for the detection of 
metastatic lymph nodes [7]. Patients with higher Gleason scores 
show higher radiotracer uptake [8]. Maximum SUV (SUVmax) 
of primary prostate lesions acquired by Ga-68 PSMA PET have 
been shown to have positive correlation with Gleason scores [9]. 
Conversely, ADC values of prostate lesions, acquired from MRI 
images have been negatively correlated with Gleason scores [10]. 
Also, an inverse correlation between SUVmax and ADCmean of 
primary prostate lesions have been recorded and the prognostic 
importance of both of them for the detection of the status of 
lymph node metastases has been shown [11]. Similar to prostate 
lesions, ADC values of metastatic lymph nodes are expected to 
be lower than those of reactive lymph nodes [12]. In this study, 
we have aimed to evaluate the ADC values of metastatic and 
reactive lymph nodes in prostate cancer patients and to assess the 
relationship between ADC and PSMA SUV values, if any.

Materials and Methods
Study Population

This study was approved by the institutional Clinical Research 
Ethics Committee of Cerrahpasa Medical Faculty (2019/6927). 
Our study was conducted between 02/2017, and 04/2018. Twenty 
patients diagnosed with prostate cancer who underwent Ga-68 
PSMA PET/MRI imaging were retrospectively included in our 
analysis. Mean age of the patients was 68,2±7,4 (range: 58-82 
years). All patients had verified prostate biopsy results. Gleason 
scores of patients are given in Table 1. Patients with prostate cancer 
diagnosis, who underwent PSMA PET imaging, and had more than 
three metastatic and reactive lymph nodes were included in our 
study. Prostate cancer patients having less than three metastatic/
reactive lymph nodes were not enrolled in the study.

Imaging 

Patients were imaged after intravenous injection of 
mean activity of 6,3±1,73 mCi Ga-68 PSMA HBED-CC. 
Radiolabeling procedure was performed using a fully automated 
radiopharmaceutical synthesis device (Eckert & Ziegler Eurotope, 
Berlin, Germany). All PET/MRI images were acquired using an 
integrated 3 Tesla- PET/MRI scanner (GE Signa PET/MRI, GE 
Healthcare, Waukesha, Wisconsin, USA). Patients underwent 
whole body PET/MRI imaging at an average of 67,16±18,8 minutes 
after injection. Sequences obtained by PET/MRI consisted of an 
initial localizer scan, a 3D dual-echo fast spoiled gradient recalled 
echo liver-accelerated volume acquisition sequence (LAVA-
FLEX) for MRI based attenuation correction (MRAC), followed 
by a high-resolution axial T1-weighted (T1W) 3D LAVA-FLEX 
sequence, diffusion-weighted imaging (DWI) with b values: 50 
and 1000 s/mm2 and corresponding ADC mapping.

Image Analysis

Ga-68 PSMA PET/MRI images of 20 patients were 
retrospectively reviewed and analyzed using GE AW Volume 
Share 7 workstation (GE Medical Systems, Buc, France). Three 
metastatic and three reactive lymph nodes were chosen for each 
patient according to PSMA PET findings. Lymph nodes which 
showed markedly increased Ga-68 PSMA uptake compared to 
background activity were considered as metastatic (Figure 1). 
Inguinal lymph nodes without significant PSMA uptake or any 
morphological appearance suspicious for metastasis (including 

Aghazada F, Kibar A, Uslu-Besli RL, Sager MS, Sayman HB, Sonmezoglu K. Ga-68 PSMA PET/MR in Metastatic Lymph Nodes

Table 1. Gleason scores and PSA values of the patients 

Gleason score Number of patients (median PSA values ng/ml)
3+3 1 (628.0)
3+4 4 (42.0;    range: 0.2- 81.4)
4+3 5 (13.2;    range: 1.1- 21.6) 
4+4 3 (22.2;    range: 8.5- 84.3)
4+5 3 (119.3;  range: 52.1-155.2)
5+4 3 (207.1;  range: 58.3- 934.4)
5+5 1 (18.8)

  PSA: prostate specific antigen
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abnormal size, shape and cortical thickness) were regarded as 
reactive lymph nodes (Figure 2). SUVmax and ADCmean values 
were calculated for each lymph node separately by drawing a 
region of interest (ROI) within each lymph node. 

Statistical Analysis 

SPSS software version 22 (IBM Corp., Armonk, New York, 
USA) was used for statistical analysis. P<0.05 was accepted as 
the level of statistical significance. Normal distribution of the 
values in the population was confirmed by both the Kolmogorov-
Smirnov test and the histogram curves. Linear regression analysis 
was performed to determine the relationship between SUVmax 
and ADCmean values, and Spearman correlation analysis to 
determine the significance of this relationship. Student T-test was 
performed to analyze the relationship between ADC values. ROC 
analysis for ADC values was also made. 

Results

A total of 120 lymph nodes in 20 prostate cancer patients with 
Gleason scores of 3+3 (n=1), 3+4 (n=4), 4+3 (n=5), 4+4 (n=3), 
4+5 (n= 3), 5+4 (n=3), and 5+5 (n=1) were assessed (Table 1). 
SUVmax and ADCmean values of the lymph nodes are given in 
Table 2. SUVmax values of metastatic and reactive lymph nodes 
were between 5.57-62.53 and 0.20-2.51, respectively.  Mean (± 
SD) SUVmax and SUVmean values for metastatic lymph nodes 
were 19.17 (±13.60) and 12.63 (±7.78), respectively. Mean (± 
SD) ADC values for metastatic and reactive lymph nodes were 
9.78 (±2.71) and 13.3 (±4.52), respectively (Figure 3). 

ADCmean values of metastatic lymph nodes were significantly 
lower than those of reactive lymph nodes (p=0.0001). Cut- off 
value for ADC was calculated as 0,001595 (sensitivity: 30%, 
specificity: 98%). There was a weak negative correlation between 
SUVmax values and ADCmean values of metastatic lymph nodes 
(p=0.009, r=-0.3) (Figure 4a). However, there was no significant 
correlation between SUVmax values and ADCmean values of 
reactive lymph nodes (p=0.271, r=-0.2) (Figure 4b). 

Discussion

PSMA PET is a relatively new diagnostic imaging tool for the 
detection of prostate cancer, however its demand for it increases 
rapidly. It shows higher radiotracer uptake in patients with higher 
Gleason scores [8], and also higher diagnostic sensitivity and 
specificity for lymph node metastasis [13]. PSMA PET changes 
prostate cancer management decisions for many patients [14, 15]. 

DWI is based upon the random Brownian motion of water 
molecules within the tissue and gives microstructural information 
about the tumor tissue. Normal or reactive lymph nodes also 
show a relatively restricted diffusion due to high cellular 
density. However, metastatic lymph nodes have higher cellular 
density, which further restricts diffusion compared to normal 
or reactive lymph nodes [16]. The resulting signal changes in 
restricted diffusion in MRI are high-signal intensity on DWI 
with corresponding reduced apparent diffusion coefficient (ADC) 
values. In our study we found lower ADC values in metastatic 
lymph nodes compared to reactive lymph nodes consistent with 
the current literature data. 

Ga-68 PSMA PET targets PSMA, which is a membrane 

Figure 1. A 79-year-old patient with Gleason score 5+5 prostate cancer. 
Metastatic common iliac lymph node is shown with arrow (SUVmax 
37,5 gr/ml; ADCmean 0,000812 mm2/s). A: PET image; B: PET/MR 
fusion; C: DWI (b:1000); D: ADC

Figure 2. A 53-year-old patient with Gleason score 4+3 prostate cancer. 
Lower SUVmax and higher ADCmean values for reactive left inguinal 
lymph node is shown with arrow (SUVmax 2,51 gr/ml; ADCmean 0,00170 
mm2/s). A: PET image; B: PET/MR fusion; C: DWI (b:1000); D: ADC

Figure 3. Comparison of ADCmean and SUVmax values of metastatic 
and reactive lymph nodes. Metastatic lymph nodes have lower ADC-
mean values and higher SUVmax values

Grand J Urol 2022;2(1):15-20
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protein expressed 100-1000-fold higher in prostate cancer cells 
than in normal tissues and provides metabolic information about 
prostate cancer cells [17]. SUV is a semi-quantitative parameter 
reflecting PSMA uptake of tissues. PSMA PET was shown to 
have positive correlation with Gleason scores [18]. Also, ADC 
values were shown to be inversely correlated with Gleason scores 
[19]. We found a weak inverse correlation between SUVmax 
values and ADCmean values in metastatic lymph nodes. Inverse 
correlation was also reported previously for bone lesions and 
primary prostate lesions in prostate cancer [20, 21]. Wetter et 
al found moderately significant inverse correlation between 
SUVmax and ADC values of metastatic bone lesions of prostate 
cancer [22]. Also, Uslu-Besli et al found an inverse relationship 
between SUVmax and ADC values of primary prostate lesions 
detected by PSMA PET/MRI [11]. Wang et al showed that ADC 
values had significant negative correlation with Gleason score 
and SUVmax in primary prostate lesions [23]. Wu et al found 
that minimum ADC values inversely correlated with the Gleason 
score in prostate lesions [24]. 

Most scientific articles compared SUVmax values obtained 
by PET/CT with MRI ADC values, however in our study we used 

hybrid PET/MR machine for determining SUVmax and ADC 
values. Contrary to sequential PET/CT imaging, hybrid PET/MR 
involves simultaneous acquisition of PET and MRI images which 
enables excellent PET and MRI fusion, reducing the fusion-
related artifacts. Also, as MRI has better soft-tissue resolution 
compared to CT, detection and characterization of lymph nodes is 
better with PET/MR compared to PET/CT. 

The main limitation of our study is its small sample size. 
We have evaluated 120 lymph nodes in 20 patients. Lack of 
histopathological diagnosis of lymph nodes is another limitation 
of our study.

Conclusion

PET/MR, which combines both advantages of PET and 
MRI, is an important tool for prostate cancer diagnosis and 
management. ADCmean values of metastatic lymph nodes were 
found to be significantly lower than those of reactive lymph nodes. 
Also, SUVmax values and ADCmean values of metastatic lymph 
nodes were found to be inversely correlated. Combination of both 
SUVmax values and ADCmean values may reinforce each other 

Table 2. SUV and ADC values of lymph nodes

Mean+Standard deviation Range
Metastatic lymph nodes
      SUVmax (g/ml) 19.17+13.60 5.57-62.53
      SUVmean (g/ml) 12.63+7.78 4.17-41.65
      ADCmean (x10-4) (mm2/s) 9.78+2.71 5.70-17.0
Reactive lymph nodes

      SUVmax (g/ml) 1.10+0.53 0.20-2.51

      SUVmean (g/ml) 0.79+0.32 0.11-1.49

      ADCmean (x10-4) (mm2/s) 13.30+4.52 1.29-26.60
SUVmax: maximum standardized uptake value; SUVmean: mean standardized uptake value; ADCmean: mean apparent diffusion co-
efficient

Aghazada F, Kibar A, Uslu-Besli RL, Sager MS, Sayman HB, Sonmezoglu K. Ga-68 PSMA PET/MR in Metastatic Lymph Nodes

Figure 4. Correlation of ADCmean and SUVmax values. Metastatic lymph nodes have weak inverse correlation (A), whereas reactive lymph nodes 
do not have significant correlation (B)
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and increase the diagnostic accuracy of Ga-68 PSMA PET/MR in 
the detection of lymph node metastases. 
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Abstract

Objective: To evaluate the effect of the pandemic on the publications related to urology.
Materials and Methods: All publications about urology in the PubMed database between 2016 and 2020 were reviewed. The number and the rate of change 
in the number of these publications issued between the years 2016-2019, and in 2020 were recorded. The publications about urology and COVID-19 in the 
pandemic period were identified, their publication rates among them  were examined.
Results: There was a reduction of 24.33% in the rates of publications on urology during the pandemic period compared to the time interval between the 
years 2016, and 2019, but without any statistically significant difference (p=0.122). A statistically significant difference was found only in the number of 
publications related to urological surgery between 2016-2019 and 2020 (p=0.045), but without any statistically significant difference in the number of 
publications on other subdiciplines of urology (p>0.05). The ratio of publications on COVID-19 and urology to all publications on COVID-19 was 1.33 
percent. The ratio of publications on COVID-19 and urology to all publications on urology in 2020 was found to be 1.98 percent.
Conclusion: The COVID-19 pandemic did not make a significant difference in the number of publications on urology. Although disasters such as pandemics 
may not affect the number of publications, they can change the types of publications to which scientists are directed to.

Keywords: COVID-19, pandemic, publication, article, urology

Öz

Amaç: COVID-19 pandemisinin üroloji ile ilgili yayınlara etkisinin değerlendirilmesi amaçlandı.
Gereçler ve Yöntemler: 2016-2020 yılları arasında PubMed veri tabanında üroloji ile ilgili tüm yayınlar incelendi. 2016-2019 ve 2020 yılları arasındaki 
yayın sayıları ve sayılarındaki değişim oranı kaydedildi. Pandemi döneminde üroloji ve COVID-19 ile ilgili yayınlar tespit edildi, tüm yayınlarla oranı 
incelendi.
Bulgular: Pandemi döneminde 2016-2019 yılına göre üroloji ile ilgili yayınlarda %24,33 azalma oldu ancak istatistiksel olarak anlamlı fark yoktu (p=0,122). 
Sadece ürolojik cerrahi ile ilgili yayın sayısında 2016-2019 ve 2020 yılları arasında istatistiksel olarak anlamlı fark bulundu (p=0.045), ancak üroloji ile 
ilgili diğer başlıklara sahip yayın sayısında istatistiksel olarak anlamlı bir fark yoktu (p>0,05). COVID-19 ve üroloji ile ilgili yayınların toplam COVID-19 
yayınlarına oranı %1,33 oldu. 2020 yılında COVID-19 ve üroloji ile ilgili yayınların toplam üroloji yayınlarına oranı %1,98 olarak bulundu.
Sonuç: COVID-19 pandemisi üroloji ile ilgili yayın sayısında anlamlı bir fark yaratmadı. Pandemi gibi afetler yayın sayısını etkilemese de bilim insanlarının 
yöneldiği yayın türlerini değiştirebilir.

Anahtar kelimeler: COVID-19, pandemi, yayın, makale, üroloji 
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Introduction

The coronavirus disease 2019 (COVID-19) is caused by 
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), 
and it has a worldwide impact on healthcare systems. During the 
pandemic period, there has been a significant alteration in the health 
care procedures in many medical establishments [1]. All routine 
non-oncological and certain oncological surgical procedures 
were canceled, and some patient interviews were conducted by 
the telephone or as video consultations [2,3]. Besides, full-scale 
restrictions were implemented by the governments of many 
countries to put an end to the pandemic [4]. In addition to the risk 
of healthcare workers getting the disease, there is also a risk of 
developing adverse psychological consequences such as anxiety, 
burnout, depression, fear of infection, a sense of incompatibility, 
and post-traumatic stress disorder [5].

The pandemic also negatively affected the publication 
process from the preparation and submission of the studies to 
their acceptance. Due to the pressure to publish highly acclaimed 
information on COVID-19, concerns about the quality of the 
data and peer reviews by editors were raised. The urgency of 
publicising available data on the pandemic seems to justify the 
basic limitations of the studies, such as their small sample size, 
lack of randomization or blinding, and invalidated results [6]. 

Although the negative effect of the pandemic on the process 
and quality of the publications is taken into consideration, to 
the best of our knowledge, its effect on the publications in any 
subspecialty of medicine has not been specifically investigated. 
Therefore, we aimed to evaluate the impact of the pandemic on 
urology publications.

Materials and Methods

This retrospective study reviewed all publications on urology 
included in the PubMed database between 2016 and 2020. All 
publications related to COVID-19 released between December 
31, 2019 where the first case was declared by the World Health 
Organization and January 1, 2021 were evaluated.

The publications were reviewed and grouped according to 
the mostly searched inclusive titles as urology, endourology, 
urooncology, pediatric urology, andrology, urogynecology, 
robotic urology, neuro-urology and urinary incontinence, kidney 
transplantation, urology, and infectious diseases, prostatic 
diseases, bladder diseases, urinary stone disease, urologic surgery, 
and urological emergency. The number of publications retrieved 
was recorded. The number of publications released between the 
years 2016-2019 and in the year 2020 was compared and the rate 
of change in their numbers was recorded. The publications were 
compared according to the titles sought between 2016- 2019 and 
in the year 2020.

All publications on urology were grouped and quantitatively 
evaluated in terms of clinical trials, meta-analyses, randomized 
controlled trials, review articles, and systematic reviews. Letters 
to the editor, book chapters, oral presentations, and moderated 
posters were excluded in this study. The number of all types 
of publications released between 2016- 2019 and in 2020 was 
compared and the rate of change in their numbers was recorded.

Besides, the publications on urology and COVID-19 in the 

pandemic period (2020) were identified, grouped using the same 
titles and types, and their numbers were recorded. The ratio of all 
publications and all individual types of publications on COVID-19 
and urology, to all, and individual types of publications on 
COVID-19 was noted. The ratio of all and individual types of 
publications on COVID-19 and urology to all, and individual 
types of publications on urology in 2020 was also noted. The 
study was approved by the Ethics Committee of University of 
Health Sciences Dr. Sadi Konuk Training and Research Hospital 
(Approval number: 2021/577).

Statistical Analysis

In the statistical analysis of this study, Statistical Package for 
the Social Sciences (SPSS Inc.; Chicago, IL, USA) 27.0 program 
was used. For descriptive statistics, categorical variables were 
expressed as absolute numbers and percentages, and continuous 
variables as means ± standard deviations. The percentage 
difference between two dependent variables was calculated. For 
comparisons between two dependent variables, the Wilcoxon test 
was used for non-normally distributed data. A value of p< 0.05 
was considered statistically significant. 

Results

In the current study, it was found that between 2016 and 2019 
and in 2020 a total of 45,018, and 8,516 publications related to 
urology were published, respectively. During the pandemic period 
in the year 2020, the number of urology-related publications 
decreased, albeit not statistically significantly by 24.33% 
compared to the average of the previous four years (p=0.122). 

In the detailed evaluation, the total number of publications on 
subspecialties of urology released between 2016- 2019 is shown 
in Table 1.

Considering the titles of the publications, there was a 
statistically significant difference only in the number of 
publications related to urological surgery between 2016- 2019 and 
in 2020 (p=0.045). Any statistically significant difference in the 
number of publications related to other subspecialties of urology 
was not noted (p>0.05). The average number of publications 
related to urology between 2016- 2019 and during the pandemic 
period is shown in Table 2. 

Between 2016, and 2019, 7,729 clinical trials, 3,740 meta-
analyses, 4988 randomized controlled trials, 23,703 review 
articles, and 4,858 systematic reviews were published. When the 
2016-2019 and 2020 data were compared, it was observed that 
the highest reduction among the types of publications related to 
urology was in clinical trials, the lowest reduction was in reviews, 
as well as an increase in systematic reviews. The number, and 
rate of change in publication types related to urology are shown 
in Table 3. 

The andrology publications increased by 30.22% in 2020 
compared to the average number of publications particularly 
including review articles and systematic reviews released between 
2016, and 2019. Especially in 2020, 70 articles were published 
on Peyronie’s disease, with an important increase of 105.9% 
among andrology publications. Compared to the average number 
of publications released between 2016, and 2019, an increase of 
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26.32% in endourology, 2.63% in pediatric urology, 1.51% in 
robotic urology, 23.24% in urological infections, and 29.17% in 
urological emergencies were observed in 2020.

The ratio of publications on COVID-19 and urology to total 
publications on COVID-19 was found to be 1.33 percent. This 
ratio was 0.26% in clinical trials, 1.21% in meta-analysis, 1.36% 
in review articles, and 1.55% in systematic reviews. The ratio 
of publications on COVID-19 and urology to total number of 
publications on urology in 2020 was found to be 1.98 percent. This 
ratio was 0.14% in clinical trials, 1.45% in meta-analysis, 2.66% 
in review articles, and 1.45% in systematic reviews. During the 
pandemic period, randomized clinical trials on urology were not 
conducted.

Discussion

The COVID-19 pandemic did not make a significant difference 
in the number of publications on urology. It was observed that 
the number of systematic reviews increased, but the number of 
clinical trials, meta-analyses, randomized controlled trials, and 
reviews decreased. It has been predicted that scientists are still 
continuing their scientific studies during the pandemic.

In the study published by Palayew et al. [7], 93% of the 

publications on COVID-19 released in the first 12 weeks were 
accepted by the relevant journals within the first 30 days. It was 
observed that the acceptance rates of publications on COVID-19 
and the pandemic increased, and the time to acceptance of the 
publications shortened due to the urgent need for medical 
information concerning the pandemic. The number of peer-
reviewed publications decreased with the onset of the pandemic 
and the number of preprint publications increased significantly due 
to the pressure created by the urgent need for medical information 
related to the pandemic [8]. One reason for this may be that 
large-scale randomized controlled trials may not be feasible or 
ethical in critical and emergency situations [5]. However, these 
preprint publications could not reach the quality of peer-reviewed 
publications [8]. In our study, the PubMed database research 
was conducted using peer-reviewed publications that were 
considered to be of high quality, not released as a result of the 
pressure caused by urgent need for relevant medical information. 
A non-significant decrease in the number of relevant publications 
was observed which revealed that the pandemic period had not 
significantly affected the number of publications.

In a study by Myers et al. [9] on the effect of the pandemic 
on the working time of the scientists, it was found that before the 
pandemic the weekly average working time of the scientists was 
61 hours, and it decreased to 54 hours after the pandemic with an 
average decrease of 11% in all scientific fields. Working hours of 
a scientist working in the field of health sciences also decreased 
by 12 percent [9]. In the guideline prepared  by the European 
Association of Urology Guidelines Office Rapid Reaction Group, 
surgical priorities were classified as a low priority, intermediate 
priority, high priority, and emergency in the pandemic, and 
a roadmap was drawn for situations related to the decrease 
in the number of patients receiving the treatment in clinics. 
However, elective surgery plans were noticeably interrupted due 
to the changes in the duties of healthcare professionals, work 
stoppages, and loss of workforce due to COVID-19 infection 
[10]. The decrease in publications on neuro-urology and urinary 
incontinence should be evaluated within this scope. Postponing 
elective surgical procedures to reduce exposure to COVID-19 
may have led to a reduction in the number of patients admitted 
to clinics [2,10]. The decrease in the number of patients may 
also have led to a decrease in publications [2]. Considering the 
effect of working time spent on the preparation and publishing 
of the manuscripts, the decrease in the number of publications 
by scientists can be associated with the decrease both in the 
weekly working hours and in the number of patients evaluated in 
outpatient clinics. It can be predicted that prospective studies may 
have been prematurely terminated or canceled due to the decrease 
in the number of patients. However, as can be seen based on the 
results of this study, during the pandemic period there may be 
an increase in the number of the review articles and systematic 
reviews published, because they do not require patient follow-
up with potentially reduced patient burden and the prevalent 
tendency to release such publications.

The limitations of this study can be indicated as errors that 
may arise from search engine filtering and the fact that the data 
in the PubMed database has not been compared with the data of 
other reputable scientific databases such as Web of Science and 
Scopus.

Table 1. Total number of publications on urology subbranches 
between 2016-2019

Urology subbranches Total number (n)

Endourology 114

Urooncology 294

Pediatric urology 1103

Andrology 1284

Urogynecology 445

Robotic urology 863

Neuro-urology and urinary incontinence 79

Kidney transplantation 4836

Urology and infectious diseases 185

Prostate diseases 7668

Bladder diseases 3694

Urinary stone diseases 433

Urologic surgery 7875

Urologic emergency 1217
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Table 3. Number and rate of change of publication types related to urology

2016-2019
Average number

 (n)

2020
Number

(n)
Rate of change 

(%)

Clinical trials 1,932.3 720 -62.74

Meta-analysis 935 484 -48.24

Randomized controlled trials 1,247 492 -60.55

Reviews 5,925.8 5,144 -13.19

Systematic reviews 1,214.5 1,676 38.00

Table 2. The publications related to urology in both 2016-2019 and 2020

Topics

2016-2019 2020

Rate of 
change 

(%)

pAverage number 
(n)

Mean of subtypes 
(mean±SD)

Number
(n)

Mean of subtypes 
(mean±SD)

Urology 3,732 746.40±682.64 3,623 724.60±845.71 -2.92 0.883

Endourology 28.5 5.70±7.18 36 7.20±10.01 26.32 0.333

Urooncology 73.5 14.70±14.99 69 13.80±18.38 -6.12 0.778

Pediatric urology 275.8 55.15±61.82 283 56.60±74.73 2.63 0.888

Andrology 321 64.20±50.00 418 83.60±103.52 30.22 0.497

Urogynecology 111.3 22.25±13.81 81 16.20±18.21 -27.19 0.366

Robotic urology 215.8 43.15±42.23 219 43.80±55.45 1.51 0.940

Neuro-urology and 
urinary incontinence 19.8 3.95±4.53 3 0.60±1.34 -85 0.080

Kidney transplantation 1,209 241.80±276.85 869 173.80±249.95 -28.12 0.100

Urology and infectious diseases 46.3 9.25±8.60 57 11.40±13.65 23.24 0.438

Prostate diseases 1917 383.40±328.69 860 172.00±152.65 -55.14 0.060

Bladder diseases 923.5 184.70±178.86 472 94.40±97.63 -48.89 0.071

Urinary stone diseases 108.3 21.65±30.34 80 16.00±20.26 -26.10 0.281

Urologic surgery 1,968.8 393.75±313.88 884 176.80±154.86 -55.10 0.045

Urologic emergency 304.3 60.85±83.69 393 78.60±127.30 29.17 0.423

COVID-19 and urology 0 0.00±0.00 169 33.80±58.49 100 0.266

TOTAL 11,254.5 2250.90±2086.83 8,516 1,703.20±1,984.94 -24.33 0.122

Ipekci T, Asfuroglu A, Yildiz A, Dincer MM, Yuruk E, Bozlu M, Kadioglu A. COVID-19 and Urology Publications
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Conclusion

In conclusion, disasters such as pandemics affect the 
functioning of every field, especially healthcare field, COVID 19 
pandemic did not significantly affect the number of publications 
on urology but can change the types of publications to which 
scientists are especially interested in.
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Abstract

Objective: The Coronavirus Disease-2019 (COVID-19) is particularly more common and deadly among older men who also constitute a significant portion 
of urology patients. In this study, we aimed to evaluate the change in the diagnostic spectrum in urology outpatient applications after the declaration of 
pandemic compared to the pre- pandemic period.
Materials and Methods: All patients were enrolled between February 12 and May 6, 2020. Demographic, and clinical data of the patients were analyzed 
pertaining to the period of 4 weeks before, and the first, and second 4 weeks after declaration of the pandemic. Data obtained from the database such as 
age, gender, diagnoses were anonymized. Recurrent applications with the same diagnosis within ten days after the first presentation were excluded from the 
analysis.
Results: Compared to the pre-pandemic period a significant decrease in the number of patients applied to the urology outpatient clinics after declaration of 
the pandemic, and in the frequency of diagnoses of prostate diseases, and urine transport, storage and emptying disorders and a significant increase in the 
frequency of diagnoses of urinary system stone disease, benign or malignant bladder diseases, upper urinary system tumors, and sexual dysfunction were 
observed after declaration of the pandemic.
Conclusion: The risk perception of COVID-19 disease may cause changes in the diagnostic distribution of patients applied to the urology outpatient clinics. 
During periods of outbreak, the health system must be redesigned by focusing on outpatients.

Keywords: COVID-19, outpatient, urological diseases, diagnostic distribution, epidemiology

Öz

Amaç: Tüm dünyayı hızla etkisi altına alan Coronavirüs Hastalığı-2019 (COVID-19), özellikle üroloji hastalarının önemli bir bölümünün içinde yer aldığı 
yaşlı erkeklerde daha sık görülen ölümcül bir hastalıktır. Bu çalışmada, pandemi ilanından sonra üroloji poliklinik başvurularının tanı spektrumundaki 
değişimi pandemi öncesine göre değerlendirmeyi amaçladık. 
Gereçler ve Yöntemler: 12 Şubat ile 6 Mayıs 2020 tarihleri arasında kayıt yaptıran tüm hastalar, pandemi ilanı öncesi 4 hafta ve sonrası 8 hafta olmak üzere 
4 haftadan oluşan 3 bölümde (pandemi ilanı öncesi, sonrası ilk ve ikinci 4 hafta) analiz edildi. Veri tabanından elde edilen yaş, cinsiyet, tanı gibi veriler 
anonim hale getirildi. İlk başvurudan sonraki on gün içinde aynı tanı ile tekrarlayan başvurular dışlandı.
Bulgular: Pandemi ilanı sonrası üroloji polikliniklerine başvuran hasta sayısında pandemi öncesine göre anlamlı bir azalma izlendi. Pandemi ilanı sonrası, 
prostat hastalıkları ve idrar taşıma, depolama ve boşaltma bozuklukları ile ilişkili hastalıkların tanı sıklığında pandemi öncesine göre anlamlı azalma ve 
üriner sistem taş hastalığı, benign veya malign mesane hastalıkları, üst üriner sistem tümörleri ve cinsel işlev bozukluğu tanı sıklığında pandemi öncesine 
göre anlamlı bir artış saptandı.
Sonuç: COVID-19 risk algısı, üroloji polikliniğine başvuran hastaların tanısal dağılımında değişikliklere neden olabilir. Pandemi dönemlerinde sağlık 
sistemi ayaktan hastalara odaklanılarak yeniden tasarlanmalıdır.

Anahtar kelimeler: COVID-19, poliklinik, ürolojik hastalıklar, tanısal dağılım, epidemiyoloji
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Introduction

Cases of pneumonia caused by a newly identified virus began 
to be reported in the Wuhan Province of China on 31 December 
2019 [1]. The clinical spectrum of the disease has ranged from 
asymptomatic infection to severe pneumonia. The disease has 
been defined as coronavirus disease-2019 (COVID-19) on 20 
February 2020 by the World Health Organization (WHO) [2]. 

Although COVID-19 affects both genders and all age groups, 
it is particularly more common and more severe in the elderly, in 
men and in those with comorbidities [3-5]. In a China-based study 
involving 55924 COVID-19 patients, most patients were between 
the ages of 30-69 (77.8%), and only 2.4% of the patients were 18 
years or younger, and the average age was reported as 51 years 
[6]. The male/female ratio of confirmed cases 1.06:1.00 in China 
[7]. On the other hand, the male population had a higher incidence 
rate than the female population in South Korea and Iceland [8,9]. 
Furthermore, men had experienced second incident of Covid-19 
disease twice more frequently than women [10]. 

Initially emerging in China, COVID-19 has spread to many 
countries around the world. In Turkey, the first cases were 
recorded on 11 March 2020 on the date the WHO declared the 
disease as a pandemic [11]. After the first official cases, the 
government has started to implement gradually several social 
isolation measures to prevent regional spread. The curfew has 
been the first step of these measures to ensure social isolation. As 
another precaution, face-to-face education has been terminated 
in schools, and a distance education protocol was implemented. 
Venues such as worship areas, shopping centers, cinemas, etc., 
where people congregate have been closed indefinitely. While 
land, air and sea transportations through all borders of the country 
have been suspended, travels within the country were also limited. 
In the last week of March, a full-time curfew has been imposed 
on individuals under 20 and over 65 years of age. To limit social 
life in major cities of the country, a curfew has been declared on 
weekends. All over the country, citizens have been called to ‘stay 
at home’ via visual and social media. Despite all these measures, 
according to the website Worldometer, which provides real-time 
statistics from all over the world, as of 12 October 2020, there 
were more than 5,306,690 verified cases of COVID-19 patients 
in Turkey, and 48,428 of these patients had lost their lives [12].

In order to prevent the spread of the COVID-19, according 
to sanctions  implemented by the government, the number of 
medical services provided in outpatient clinics of hospitals and 
elective surgical procedures were restricted  until the pandemic 
was brought under control [13]. This approach may have affected 
the applications to the urology outpatient clinics, especially for 
elderly and male patients in the high-risk group. In this study, we 
aimed to investigate the effects of COVID-19 pandemic on the 
number of patient presentations and the distribution of diagnoses 
at the outpatient clinics of urology. 

Materials and Methods
Study Design

The study was planned as a single-center cross-sectional 
retrospective study. Approval was obtained from the local ethics 
committee (2021/17-254). Outpatients who had applied to the 

urology outpatient clinics between February 2020 and May 2020 
were included in the study. Demographic, and clinical data of 
the patients were analyzed pertaining to the period of 4 weeks 
before, and the first, and second 4 weeks after declaration of the 
pandemic. We found it appropriate to evaluate the first 4th weeks 
after declaration of the pandemic that lacked legal restrictions 
as a transition period. While evaluating the change in frequency 
distributions, we interpreted the results between “the last 4 weeks 
before the pandemic” and “the first and second 4th weeks after 
declaration of the pandemic” to reveal the differences in incidence 
rates more precisely.

Data Collection

The age, gender, presentation date and the ICD-10 
(International Classification of Diseases-10) diagnostic codes 
were accessed from the electronic database. The presentation 
of the same patient within 10 days of the first presentation was 
regarded as a control visit. Patients with repetitive presentations 
for control or follow-up and their diseases were identified. 
However, repetitive presentations with the same diagnosis within 
ten days of the first visit were not included in the study.

In our retrospective study, since ICD-10 disease classification 
codes cannot designate some of the diseases encountered in 
the urology practice and the unique style of each urologist, 
standardization of the data was required. For this reason, the ICD-
10 diagnosis codes of the patients recorded in the system were 
reconsidered. The diagnoses had been made based on diagnostic  
classification of diseases indicated in the 12th edition of Campbell-
Walsh Wein Urology (2020) to achieve standardization [14]. 
A single diagnostic code was used for separate diagnoses that 
attempted to designate the diseases (for example, acute cystitis, 
pyelonephritis= infectious diseases of the urinary system; renal 
stone, bladder stone, renal colic= urinary system stone diseases; 
varicocele, orchitis= genital diseases, and overactive bladder, 
neurogenic bladder= urine transport, storage and emptying 
disorders, etc.). In patients with more than one unrelated diagnosis, 
the first diagnostic code was taken as reference. Consequently, 
more than 300 ICD-10 codes were simplified and organized under 
nine subheadings. Since the data processing staff anonymized the 
data of the patients, no individual consent was obtained.

Statistical Analysis

Statistical analysis was performed using IBM SPSS 
Statistics®️ 21.0 and MSExcel®️ 2010. Kolmogorov-Smirnov test 
was used for normality analysis, and  Pearson’s chi-square test 
for the analysis of categorical variables. Independent samples for 
normally distributed continuous variables were compared using 
Kruskal-Wallis H test or Mann-Whitney U test, when appropriate. 
A p value of <0.05 was considered statistically significant. After 
Kruskal -Wallis H and chi-square tests, Bonferroni correction was 
applied as post -hoc analysis.

Results

A total of 104142 visits had been made to outpatient clinics 
except for the COVID-19 outpatient clinics, and the urology 
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outpatient clinics were consulted for 5380 (5.1%) times during 
the 12-week period from February 12 to May 6, 2020. Among 
them 197 (3.6%) patients made more than one visit to the urology 
outpatient clinics. The change in the number of applications to 
urology outpatient clinics before and after the declaration of 
pandemic is shown in Figure 1. A significant decrease in the 
number of patients applied to the hospital and urology outpatient 
clinics within the first and second 4th weeks after declaration of 
the pandemic compared to the pre-pandemic period (25.5% and 
10.8% vs 63.8%, p=0.001 for all outpatient clinics of the hospital, 
14.7% and 7.9% vs 77.3%, p=0.001 for urology outpatient clinic).

The changes in the frequency of application and distribution 
of age and gender are summarized in Table 1. While mostly male 
(71%), and less frequently female (29%) patients had applied to 
the urology outpatient clinics before the pandemic, this difference 
between genders decreased after declaration of the pandemic 
(p<0.001). Compared to the pre-pandemic period, the mean age 
of female and male patients applied to the urology outpatient 
clinics decreased significantly after declaration of the pandemic 
(p=0.028, and p=0.032, respectively). 

The distribution of the diagnoses of the patients who 
had applied to the urology outpatient clinic before and after 
declaration of the pandemic is shown in Table 2. Compared to 
the pre-pandemic period, there was a significant decrease in the 
frequency of diagnoses of prostate diseases and urine transport, 
storage and emptying disorders (p=0.003, p=0.001, respectively) 
and significant increase in the frequency of diagnoses of urinary 
system stone disease, benign or malignant bladder diseases, 

upper urinary system tumors (UUST), and sexual dysfunction 
after declaration of the pandemic (p=0.001, p=0.001, p=0.001, 
p=0.001, respectively). No significant difference was observed 
in the frequency of the diagnoses of genital disease, urinary 
infections and urinary system trauma after declaration of the 
pandemic relative to the pre-pandemic period (p=0.180, p=0.220, 
p=0.350, respectively).

Discussion

Countries around the world have taken a number of measures 
to delay the spread of the COVID-19 disease and prevent the 
increase in the number of COVID-19 patients [15,16]. First of all, 
some countries have begun screening travellers coming from China 
and/or endemic regions for fever [17]. Moreover, mass meeting 
events, including religious, sporting, musical and even medical 
conferences (European Association of Urology, American Society 
of Clinical Oncology, and American Urological Association 
annual meetings, etc.) were canceled or postponed [17-20]. After 
these measures, quarantine practices were implemented with the 
prohibition of entering or exiting metropolitan cities, international 
travels, face-to-face education, and ensuring that individuals 
over 65 years of age stayed at home. Some countries declared 
a national state of emergency [21,22]. Stricter health measures 
such as postponing all non-urgent elective surgeries [15] and the 
provision of inpatient and outpatient treatment services only for 
critically ill patients were also implemented [23,24]. 

The COVID-19 pandemic is a disease that is particularly 

Grand J Urol 2022;2(1):26-32

Table 1. Evaluation of age, gender and frequency of application before and after the declaration of the pandemic

Last

4-weeks

Before Pandemic After Declaration of Pandemic

 p-value
1st

4-weeks
2nd

4-weeks
Number of applications to all departments† 
(n=104142)          66418 (63.8%) 26518 

(25.5%) 11206 (10.8%) <0.001a,b,c

Number of applications to the urology                 
(n=5380)                   4160 (77.3%) 793 (14.7%) 427 (7.9%) <0.001a,b,c

Age (year)
                                           Male 

                                              Female

                                           Male 

                                              Female

50,95±15,03 37,44±14,9 32,2±10,2 <0.028b,c

39,08±15,6 33,2±10,5 32,8±12,1 <0.032b,c

Gender
2988 (71.8%) 450 (56.7%) 230 (53.9%)

<0.001a,b

1172 (28.2%) 343 (43.2%) 197 (46.1%)

Data are expressed as the number of applications to the outpatient clinic (percentage) 
Kruskal-Wallis H and Pearson’s chi-squared tests were used. Bonferroni correction was applied as post-hoc (Mann Whitney-U and 
z-test, respectively) after Kruskal Wallis-H and chi-square tests. Significant values were shown in bold.
† Other than COVID-19 outpatient clinics, 
a: adjusted p value<0.05 for the difference between “last 4-weeks before the pandemic” and “1st 4-weeks after the declaration of 
pandemic”
b: adjusted p value<0.05 for the difference between “last 4-weeks before the pandemic” and “2nd 4-weeks after the declaration of 
pandemic”
c: adjusted p value<0.05 for the difference between “1st 4-weeks after the declaration of pandemic”; and “2nd 4-weeks after the dec-
laration of pandemic” 
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more common and deadly among older men who also constitute 
a significant portion of urology patients. In this study, we aimed 
to examine the effects of the measures taken, bans imposed, and 
the effective “stay at home” calls broadcasted on local or national 
media during the COVID-19 pandemic, on the number of patient 
visits to the urology polyclinic, and the distribution of diagnoses 
in this patient population. 

The first decrease in the number of patients presenting to the 
hospital occurred when news about refugees from Iran being 
quarantined spread. Furthermore, it was determined that the 
number of patients applied to the hospital increased rapidly with 
the announcement of positive updates. We observed a logarithmic 
decrease in the frequency of presentations to our outpatient 
clinics approximately two weeks after the announcement of the 
first confirmed case (Figure 1). Compared with the pre-pandemic 
period a 5.1-fold decrease in urology outpatient clinic visits in 
the first 4th (the transition period) and a 9.7-fold decrease in 
the second 4th weeks were observed with corresponding 2.5- 
and 5.9-fold decreases in general hospital visits. Compared to 
hospital-wide patient flow, a significantly higher decrease in the 
urology outpatient clinic visits was observed. We believe that 
this marked decrease in urology outpatient clinic visits is due 
to relatively more pronounced perception of COVID-19 risk 
among men of advanced age. We think that compared to the pre-
pandemic period this significant drop in hospital visits during the 

transition period when legal restrictions were not imposed, is due 
to the effective role of awareness campaigns running on visual 
and social media.

The decrease in the mean ages of both male and female patients 
who applied to the urology outpatient clinics after declaration of 
the pandemic was also noteworthy compared to the pre-pandemic 
period. We believe that the curfew imposed on individuals over 
the age of 65 in the early period after declaration of the pandemic, 
and especially the news in the media that men over 65 were more 
frequently affected by COVID-19 was effective.

Additionally, increase in the frequency of diagnosis of urinary 
system stone disease may be due to the severity of the symptoms 
of the disease being superior to the perception of the pandemic 
risk, and that the effective curfew applied in this period negatively 
affected the spontaneous fall of stones due to limited mobilization. 
We believe that the increase in diagnoses of benign or malignant 
bladder diseases is related to hematuria, which is one of the 
most common alarming symptoms of this disease group, and is 
a driving force for patients despite the “stay at home” calls. The 
fact that patients with diagnosed bladder tumors do not miss their 
control cystoscopy appointments may have also been effective 
in this increase. In addition, it should be emphasized that the 
decrease in the rates of less serious diseases after declaration of 
the pandemic may have caused a relative increase in the incidence 
of serious diseases.

Table 2. Comparison of the diagnosis frequencies of outpatients admitted to urology outpatient clinics before and after the 
declaration of the pandemic

Diseases

Before Pandemic After Declaration of Pandemic

p-value
Last

4-weeks
(n=4160)

1st

4-weeks
(n=793)

2nd

4-weeks
(n=427)

Prostate diseases 1305 (31.4%) 243 (30.6%) 100 (23.4%) 0.003b,c

Urinary system stone diseases 1252 (30.1%) 308 (38.8%) 155 (36.3%) <0.001a,b

Genital diseases 206 (5.0%) 43 (5.4%) 13 (4.9%) 0.180

Benign and malignant  
bladder diseases 75 (1.8%) 26 (3.2%) 20 (4.7%) <0.001a,b

Upper urinary tract tumors 21 (0.5%) 20 (2.5%) 21 (4.9%) <0.001a,b

Urinary system  
infectious diseases 700 (16.8%) 41 (5.1%) 65 (15.2%) <0.001a,c

Urine transport, storage and 
emptying disorders 412 (9.9%) 69 (8.7%) 20 (4.7%) 0.001b,c

Trauma 48 (1.2%) 7 (0.8%) 2 (0.5%) 0.350

Sexual dysfunction 141 (3.4%) 36 (4.5%) 31 (7.3%) <0.001b,c 

Data are expressed as the number of applications to the outpatient clinic (column percentage) Pearson’s chi-square test was used. Bonferroni 
correction was applied as post-hoc (z-test) after chi-square tests. Significant values were shown in bold
a: adjusted p value<0.05 for the difference between “last 4-weeks before the pandemic” and “1st 4-weeks after the declaration of the pandemic”
b: adjusted p value<0.05 for the difference between “last 4-weeks before the pandemic” and “2nd 4-weeks after the declaration of the pandemic”
c: adjusted p value<0.05 for the difference between “1st 4-weeks after COVID-19”; and “2nd 4-weeks after the declaration of the pandemic”
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Studies have shown an increase in the frequency of 
psychological diseases such as anxiety and depression in the 
community during the COVID-19 pandemic [25]. It is known that 
sexual dysfunction is accompanied by anxiety, depression, lack 
of self-confidence, a negative attitude towards life and emotional 
stress [26,27]. While there was no significant change in the 
diagnostic frequency of sexual dysfunction in the transition period 
compared to the pre-pandemic period, we observed a significant 
increase in the diagnostic frequency of sexual dysfunction after 
declaration of the pandemic relative to the pre- pandemic period. 
We believe that this is due to the patients’ need for medical 
advice due to the stress factors outweighing the perception of the 
COVID-19 pandemic risk.

Prostate diseases can be accompanied by chronic diseases 
(chronic obstructive pulmonary disease (COPD), obesity, and 
metabolic syndrome, etc.) that are common among older men 
[28-30]. Although COVID-19 causes severe illnesses in healthy 
individuals of all ages, it is more common and more deadly in 
adult men with advanced age or medical comorbidities. During 
the pandemic, the media consistently published news that the 
COVID-19 had a worse course among the elderly and the 
government implemented an effective curfew for individuals older 
than 65 years of age. We believe that both the curfew imposed on 
individuals over 65 years of age and the effective use of the media 
may have led to the decrease in the number of patients diagnosed 
as prostate diseases by making the perception of the pandemic 
risk among elderly males outweigh the symptoms related to the 
disease. 

Studies have reported that urine transport, storage, and 

emptying disorders negatively affect social life and reduce 
the quality of life of the patients. Although a presumptive rise 
in the number of diagnoses due to the increased stress factors 
after declaration of the pandemic was anticipated, we identified 
a decrease in the frequency of diagnoses of this disease group 
compared to the pre-pandemic period. We believe that the patients’ 
perception of the pandemic risk outweighing the symptoms of 
the disease may have been effective in the decreased number of 
diagnoses made during prepandemic period. We think that the fact 
that effective calls to “stay at home,” mainly broadcasted on the 
media increased the time spent at home and made the symptoms 
of the disease (such as urgency, and urinary incontinence) more 
tolerable, and also contributed to this decrease in the number of 
diagnoses made during pre-pandemic period.

There was no significant difference in the frequency of 
diagnoses of urinary system infections before and after declaration 
of the pandemic. However, in our analysis, we did identify a 
fluctuation in the frequency of diagnoses in this patient group 
before, and at the first and second 4th weeks after declaration 
of the pandemic (16.8%, 5.1%, and 15.2%, respectively). We 
believe that the referral of patients diagnosed with urinary tract 
infections to urology outpatient clinics from the outpatient clinics 
of infectious diseases, which had a primary role in managing the 
pandemic, may have been effective in this fluctuation.

In the literature scan we performed with regard to urological 
patients during the COVID-19 pandemic, we observed that 
research and guideline recommendations have focused on 
urological emergencies. This study was carried out to gain a better 
understanding of the reason why patients with urological diseases 

Figure 1. Change in daily patient frequency before and after COVID-19 outbreak
February 24: The period when refugees from the neighboring country Iran were quarantined in our city (a), February 28: It was announced that the 
PCR test (polymerase chain reaction) results of the refugees were negative (b), March 11: The first COVID-19 case was confirmed in Turkey, and the 
World Health Organization declared a pandemic (c), March 17: The first death due to COVID-19 was reported in Turkey (d), March 22: Curfew was 
declared indefinitely for individuals over the age of 65 (e), April 4: Curfew was declared indefinitely for individuals under the age of 20 (f), May 11: 
The normalization process has begun in Turkey (g).
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presented to the hospital during a period of a deadly global 
pandemic, and we included all patient groups in our survey which 
constituted the strength of our study. Many factors that affect the 
quality of life, the perception of risk depending on the age and 
gender of individuals, and the increased burden of stress, have 
changed the diagnostic distribution of urology practices during 
the pandemic.

Considering lack of any reliable prediction assessment 
criteria about the duration, economic and social consequences 
of the pandemic, we believe that a fundamental issue in the 
practice of urology that needs to be addressed is how to prioritize 
outpatients without coronavirus disease who require treatment 
and how to manage these patients. We consider that telemedicine 
applications defined by the World Health Organization (WHO) as 
“The delivery of health care services, where distance is a critical 
factor, by all health care professionals using information and 
communication technologies” can fill this gap for the management 
of patients who cannot make applications to the  outpatient clinics 
for any reason [31]. In the light of the data, we obtained as a 
result of this study, the pilot study that we initiated to evaluate the 
effectiveness of telemedicine applications recommended by the 
WHO in the pandemic period continues.

The limitations of our study are its retrospective design, 
failure to make detailed clinical examinations, and the lack of data 
relating to the quality of life, anxiety levels, treatments applied, 
and individual risk perception of COVID-19 by the patients. The 
patients often had unrelated complaints and symptoms and sharing 
patient complaints and symptoms without triaging can alter the 
prioritization of diagnoses in the database. Furthermore, due to 
the extreme variety of urological diseases, urologists work within 
a narrow diagnostic framework in clinical practice, depending on 
the ICD-10 diagnostic classification unable to cover all diagnostic 
entities in urology.

Conclusion

Males at an advanced age in whom the COVID-19 is more 
severe and mortal comprise a significant portion of patients 
applied to the urology outpatient clinics. The risk perception 
of COVID-19 may cause changes in the diagnostic distribution 
of patients applied to the urology outpatient clinics. During 
pandemic periods, the health system must be redesigned by 
focusing on outpatients.
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Abstract

Non-germ cell testicular tumors are rarely seen. Sex-cord stromal tumors, which make up the majority of testicular tumors other than germ cell tumors, share 
common immunohistochemical and histomorphological features. Our aim in presenting this case is to define the Sertoli cell nodule (SCN), which is one of the 
relatively rare primary testicular pathologies that can be detected in half of adult undescended testes, with its histomorphological and immunohistochemical 
features, and to make its differential diagnosis.

Keywords: Sertoli cell nodule, testicular dysgenesis syndrome, testicular nodule, testicular pathology, testicular tumor

Öz

Germ hücreli dışı testis tümörleri nadir görülürler. Germ hücreli tümörler dışında kalan testis tümörlerinin çoğunluğunu oluşturan seks-kord stromal 
tümörler ortak immunhistokimyasal ve histomorfolojik özellikler paylaşırlar. Bu olgunun sunulmasındaki hedefimiz, erişkin inmemiş testislerin yarısında 
saptanabilen, görece olarak nadir primer testiküler patolojilerden biri olan Sertoli hücreli nodülün (SCN), histomorfolojik ve immunhistokimyasal özellikleri 
ile tanımlanması ve ayırıcı tanısının yapılmasıdır.

Anahtar kelimeler: Sertoli hücreli nodül, testiküler disgenezi sendromu, testiküler nodül, testiküler patoloji, testis tümörü
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Introduction

Tumors of the testicles other than germ cell neoplasms are 
extremely rare and the majority of testicular neoplasms in this 
group are sex cord stromal tumors. This class of tumors, mostly 
with a benign course, are more common in childhood. It constitutes 
25%, and 2-5% of all testicular neoplasms in prepubertal ages and 
in adults, respectively [1].

Leydig cell tumors are the most common sex cord stromal 
tumors, followed by Sertoli cell tumors, granulosa cell tumors 
and myoid gonadal tumors in order of decreasing frequency [1]. 
Sertoli cell neoplasia group, which is the second most common 
testicular tumors after Leydig cell tumors among sex-cord stromal 
tumors, constitutes 1% of all testicular tumors [2].

Sertoli cell nodule (SCN) is defined as embryo-like nodular 
structures consisting of seminiferous tubules with a smaller 
diameter than the surrounding parenchyma. They can be detected 
as single or several separate nodules with diameters ranging from 
submillimeter up to one centimeter. They are rarely detected in 
normal testicles. The Sertoli cell nodule, which can be detected in 
half of the undescended testicles in adulthood, can be found in the 
normal testicular parenchyma in the peripheral part of germ cell 
tumors and in infertile patients.

Case

Clinical history; It was learned that a 31-year-old male 
patient admitted to the urology clinic with a complaint of right 
inguinal pain lasting for a month had limited range of motion 
due to intermittent pain and pain. Physical examination revealed 
that the right testicle was not in the scrotum, but in the inguinal 
canal. Examination of the genitourinary system was normal, 
except for the inguinal right testis. The patient’s hemogram 
values and biochemical parameters were within normal limits. 
Oligoastenospermia was detected in the semen analysis of the 
patient.

In the scrotal color Doppler USG examination, the left 
testicle was of normal size, and structure, while the right testicle 
was in the inguinal canal and its size was smaller than the left 
testicle. Testicular contours were smooth, testicular parenchyma 
was homogeneously isoechoic, intratesticular vascularization 
was physiologic. Intratesticular space-occupying lesion was not 
detected. While the left epididymis was in natural appearance, 
the right epididymis was heterogeneously expanded compared 
to its normal size, and hypervascularization was detected. Right 
inguinal orchiectomy together with repair of right direct ingunal 
hernia detected during the operation was performed.

Pathological Findings

Macroscopic examination; A 5 cm-long spermatic cord with a 
diameter of 2.5 cm at its widest part and an adjacent 4x3x2.5 cm 
testis in its normal structural appearance were observed. In the 
sections performed, solid millimetric nodules of off-white color 
with a smooth border with the surrounding testicular tissue, were 
found in several patchy areas in the normal-appearing testicular 
parenchyma.

Microscopic examination; In most areas, seminiferous tubules 

Dila Gemci O, Baytekin HF, Evren I, Yildiz O. Sertoli Cell Nodule in Undescended Testis

Figure 1. Submillimetric SCN consisting of large-diameter seminiferous 
tubules in the periphery and conglomerated infantile-looking tubules in 
the central area

Figure 3. Stratified Sertoli cells, and intertubular Leydig cell clusters 
(x200 magnification)

Figure 2. Fetal-looking tubules with narrow diameter and containing 
greater number of cells (x100 magnification), decreased amount of 
stroma when compared with the surrounding parenchyma 
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with open lumen, usually lined by a single layer of Sertoli cells with 
small round nuclei were observed (Figure 1). Although a small 
number of germ cells were observed in these seminiferous tubules, 
which can be demonstrated by SALL-4 immunohistochemical 
staining, it was observed that spermatogenesis stopped in the 
whole testicle.

In the testicular parenchyma, a few noncapsulated dispersed 
millimetric nodules separated from the environment by their 
smooth contours were observed. These nodules contained 
minimally wide interstitium, and adjacent seminiferous tubules 
denser than the surrounding parenchyma (Figure 2). Tubules 
in this nodular area were observed to be lined with only 
pseudostratified Sertoli cells with elongated hyperchromatic 
nuclei. Sertoli cell nuclei were hyperchromatic, elongated and 
contained one or two small peripheral nucleoli (Figure 3). Germ 
cells were detected in the conglomerated tubules in the nodular 
area by immunohistochemical methods at histomorphological 
level (Figure 4).

In immunohistochemical studies, Sertoli cells in nodular areas 
showed weaker reactivity with CD99, androgen receptor (AR) and 
inhibin than Sertoli cells in the surrounding tubules. In addition, 
while areas stained with desmin showed myoid cells around the 
seminiferous tubules outside the nodular areas, myoid cells were 
not detected in the nodular areas. The Ki-67 proliferation index 
was estimated as 1-2% in the densest area, higher than that of the 
surrounding parenchyma (Figure 5).

A few seminiferous tubules without stratified Sertoli cells, 
sharing similar features with non-nodular tubules surrounded by 
myoid cells, were detected in scarce number of peripheral tubules 
within the nodule (Figure 6). Although the nodular seminiferous 
tubules were lined with pseudostratified Sertoli cells, their fetal 
appearance was remarkable with their diameters narrower than 
those of the surrounding tubules. Basement membrane-like 
material densified in an amphophilic appearance in the tubule 
lumens was detected in all areas. With the histomorphological 
and immunohistochemical features described above, the case was 
reported as a Sertoli cell nodule.

Discussion

Sertoli cell nodule is defined as the presence of one or more 
separate foci in the testicular tissue, consisting of infantile-looking 
seminiferous tubules. Although the term Sertoli cell nodule was 
first reported in 1973, it was described as a “Pick adenoma” by 
Pick in 1905 and it was also reported as a lesion with similar 
features [3,4]. This lesion has also been termed in different 
reports with different names such as Sertoli cell hyperplasia, 
tubular dysgenesis or hypoplastic seminiferous tubule areas [5-7].

In the Sertoli cell nodule, each cluster of seminiferous 
tubules is observed as noncapsulated but well-defined nodules. 
Nodules can be single or multiple, millimetric or submillimetric. 
In a few published cases on macronodular Sertoli cell nodules, 
it has been reported that the nodules reached up to 1,7 cm in 
diameter [8]. Except for the rare presence of a palpable mass in 
large nodules at presentation, most of the time, any remarkable 
signs, and symptoms are not detected on clinical examination. 
Ultrasonographic findings may suggest a testicular tumor. Nodules 
can be single or multiple. Each nodule in the cross section can be 

distinguished by its whitish color.
The aim of our study is to discuss the distinctive 

histomorphological and immunohistochemical features of the 
Sertoli cell nodule, which is one of the relatively rare sex cord 
stromal proliferative diseases of the testis, on a case-by-case basis 
and to bring the obtained findings into the literature.

Sertoli cell nodules are considered as primary lesions of 
the testis and included in the group of testicular dysgenetic 
syndromes. Conglomerated tubules forming nodular structures 
represent seminiferous tubules that did not complete their pubertal 
maturation, despite being exposed to the same hormonal stimuli as 
adjacent normal tubules [9]. The histomorphological distinguishing 
features of the diseases included in the differential diagnosis 
of Sertoli cell proliferations often provide sufficient evidence 
for a correct diagnosis. In rare cases, immunohistochemical 
studies may be required to show the direction of cellular 

Figure 4. In immunohistochemical staining with SALL 4 while no 
germ cells are detected in SCN, a small number of germ cells are obser-
ved in the surrounding tubules 

Figure 5. SCN immunohistochemical staining patterns; A- CD99, B- 
Androgen receptor, C- Inhibin, D- Ki-67 

Figure 6. Parenchymal peritubular myoid cells were stained positively 
with desmin while myoid cells were not detected in the tubules forming 
the nodule
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differentiation, to clarify the microanatomy, or to show the 
presence and distribution of a particular cell type. Identification 
of the small numbers of germ cells was possible with SALL-4 
immunohistochemistry. CD99, AR and inhibin were used for sex 
cord stromal differentiation, and desmin was used to demonstrate 
the presence of peritubular myoid cells. If the maturation of Sertoli 
cells cannot be determined histomorphologically, cytokeratin 
8 and cytokeratin 18 expressions can be evaluated. These two 
types of keratin are used to identify immature Sertoli cells [10]. 
Differential diagnosis of Sertoli cell nodule include intratubular 
large cell hyalinizing Sertoli cell neoplasia, Sertoli cell adenoma, 
tubular hamartoma in androgen insensitivity syndrome (AIS), 
testicular areas containing focal Sertoli cell-only tubules, Sertoli 
cell tumor and gonodoblastoma.

In intratubular large cell hyalinizing Sertoli cell neoplasia 
(ITLCHSCN), multiple nodules are detected as in SCN, however, 
tubules do not anastomose in ITLCHSCN and are distinguished by 
their larger diameter. In addition, unlike the Sertoli cells observed 
in SCN, in ITLCHSCN the Sertoli cells with vesicular nuclei, 
central single nucleoli and eosinophilic cytoplasm, progress to the 
more advanced stages of maturation [11].

Though rarely, when SCN contains only a few germ 
cells, it is important to distinguish it from gonodoblastoma. 
Gonodoblastoma is almost always detected in gonadal dysgenesis 
or malformed testis, and it contains greater number of germ cells 
than SCN. Nodules consist of large clusters of Sertoli cells and 
germ cells surrounding the eosinophilic material rather than in the 
form of conglomerated tubules.

Macroscopically, Sertoli cell adenoma and tubular hamartoma 
in androgen insensitivity syndrome (AIS) are in the form of larger 
nodules, and the Sertoli cells lining the tubules are distinguished 
by having round nuclei rather than elongated ones.

In Sertoli cell- only tubules, nodular organization defined 
in SCN is not detected. They are found as tubules that consist 
entirely of Sertoli cells that do not tend to cluster. In the Sertoli 
cell nodule, the Sertoli cells and peritubular myoid cells, unlike 
the surrounding testicular parenchyma, do not respond to 
hormonal stimuli or respond irregularly and poorly. As a result, 
the prepubertal Sertoli cells lining the tubules and forming 
the lesion acquire a fetal-looking nodular structure consisting 
of conglomerated tubules. Different factors are thought to 
have an effect on the incomplete maturation of Sertoli cells in 
cryptorchidism. The main etiologic factors are exposure of the 
undescended testis to high temperature and congenital hormonal 
insensitivity [12].

It is important to distinguish SCN from Sertoli cell neoplasms. 
Sertoli cell nodules are mostly microscopic, rarely as single or 
multiple macroscopic nodules. Although mitosis was not detected 
in our case, it is thought-provoking that the Ki-67 proliferation 
index is 1% higher than the environment, but today there is no 
evidence that these are precancerous lesions. 
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Abstract

Immunosuppressive therapy is related to the increasing frequency of malignancies after transplantation. A small percentage (4.6%) of malignancies seen in 
kidney transplant patients are renal cell carcinomas (RCC) which occur almost exclusively in native kidneys. The prognosis of RCC largely depends on the 
presence of metastasis. Metastatic disease is very rare in small renal masses. In this case report, we aimed to present our case of approximately 4 cm-mass 
of metastatic RCC in our kidney transplant patient. During the examination due to exhaustion and weight loss, multiple suspicious metastatic lesions were 
observed in non-contrast computed tomography. In the patient who had multiple bone metastases on the whole-body bone scintigraphy, prostate cancer 
metastasis was considered in the first plan due to a history of prostate cancer before transplantation. This diagnosis could not be supported with prostate-
specific membrane antigen-positron emission tomography/computed tomography (PSMA-PET/CT) scan. Whole body 18F-fluorodeoxyglucose positron 
emission tomography/computed tomography (18F-FDG PET/CT) was performed. A hypermetabolic mass lesion in the left kidney, multiple hypermetabolic 
lesions in the liver, in the left aortorenal junction, and in the skeletal system were observed. A biopsy was performed from the metastatic mass in the right 
lobe of the liver and the result was reported as renal cell carcinoma metastasis. Immunohistochemistry evaluation demonstrated positive staining for PAX-8, 
CK19, CD10 and negative staining for CK7, CK20, GATA-3, NAPSIN A, TTF-1, PSAP, glutamine synthetase and arginase. With all these findings, it was 
thought that the primary of metastases was the 4-cm mass in the left native kidney. 

Keywords: kidney transplant, distant metastasis, small renal mass, renal cell carcinoma, immunosuppression

Öz

İmmünosüpresif tedavi, transplantasyon sonrası malignitelerin görülme sıklığının artmasıyla ilişkilidir. Böbrek nakilli hastalarda görülen malignitilerin 
%4,6’sı renal hücreli karsinom (RHK)’dur ve neredeyse sadece nativ böbreklerde ortaya çıkar. RHK’un prognozu büyük ölçüde metastaz mevcudiyetine 
bağlıdır. Küçük böbrek kitlelerinde metastatik hastalık çok nadir görülmektedir. Biz bu olgu sunumunda, böbrek nakilli hastamızda nativ böbrekte ortaya 
çıkan yaklaşık 4 santimetrelik metastatik RHK vakamızı sunmayı amaçladık. Genel durum bozukluğu ve kilo kaybı olması nedenli tetkik edilirken çekilen 
kontratsız bilgisayarlı tomografide multipl, metastaz şüpheli lezyonlar izlendi. Tüm vücut kemik sintigrafisinde multipl kemik metastazları izlenen hastada, 
nakil öncesi prostat kanseri öyküsü olması nedenli ilk planda prostat kanseri metastazı düşünüldü. Çekilen PSMA-PET/CT’de bu tanı desteklenemedi. 
Bunun üzerine çekilen tüm vucut FDG-PET/CT’de sol böbrekte hipermetabolik kitle lezyonu, karaciğerde multiple hipermetabolik lezyonlar, sol aorta-
renal mesafede multiple hipermetabolik lenf nodları, iskelet sisteminde multiple hipermetabolik lezyonlar izlendi. Karaciğer sağ lobdaki metastatik kitleden 
biyopsi yapıldı ve patoloji sonucu renal hücreli karsinom metastazı olarak geldi. İmmünohistokimya değerlendirmesi PAX-8, CK19, CD10 için pozitif 
boyama ve CK7, CK20, GATA-3, NAPSIN A, TTF-1, PSAP, glutamin sentetaz ve arginaz için negatif boyama gösterdi. Tüm bu bulgular eşliğinde, 
metastazların primer odağının sol nativ böbrekteki 4 santimetrelik kitle olduğu düşünüldü. 

Anahtar kelimeler: böbrek nakli, uzak metastaz, küçük renal kitle, renal hücreli karsinom, immünosupresyon
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Introduction

Kidney transplantation is one of the best treatment options 
for end-stage renal disease (ESRD) patients. As the survival of 
the graft after transplantation prolongs, life expectancy increases. 
However, patients face late-term complications as they live 
longer. Malignancies, which are among the most important of 
these complications, are the second most common cause of death 
in renal transplantation recipients after cardiovascular diseases 
[1].

Case 

A 62-year-old male patient became a preemptive renal 
transplant candidate due to ESRD secondary to hypertensive 
nephropathy. He was also suffering from lower urinary system 
symptoms and his prostate-specific antigen (PSA) level was 2.36 
ng/mL (range: 0-4 ng/ml) during the transplant preparations. 
Upon monitoring bilateral contour irregularity in the prostate 
on digital rectal examination, the patient underwent transrectal 
ultrasound-guided prostate biopsy and the result was prostatic 
adenocarcinoma with Gleason pattern 6 (3+3) at 1/10 foci. A total 
of 6720 cGy primary radiotherapy was applied on the patient’s 
prostate in 28 fractions at daily doses of 240 cGy per fraction dose 
with volumetric modulated arc therapy (VMAT) technique using 
a linear accelerator device. PSA value was 0.24 ng/mL in the fifth 
month following radiotherapy. 

The patient underwent a robot-assisted living donor 
kidney transplantion using the kidney donated by his wife. As 
immunosuppressive treatment, he was given methylprednisolone 
in the induction period and the maintenance was provided with 
mycophenolic acid, tacrolimus, and prednisolone. 

The patient was followed up with routine annual 
ultrasonography (US). Two years after surgery, based on the non-
contrast computed tomography taken while examining the patient 
for exhaustion and weight loss, lesions were detected in the left 
kidney. The largest having dimensions of 38x27 mm which were 
evaluated as complicated hemorrhagic cysts. There was a lymph 
node in the left aortorenal junction and hyperdense lesions were 
noticed on the right iliac bone, right femoral neck, and left pubic 
bone. There was no evidence of malignancy in the endoscopy 
and colonoscopy of the patient who also had microcytic iron 
deficiency anemia. Multiple suspicious metastatic lesions were 
detected in the liver in the contrast-enhanced magnetic resonance 
imaging (MR) of the patient, the biggest of them was in segment 
8 and had a diameter of 12 mm. Multiple simple and complicated 
hemorrhagic cortical cysts were noticed in both kidneys. There 
were multiple lymph nodes around the left renal vein, the biggest 
of them had the dimensions of 25x16 mm and a mass suggesting 
renal malignancy in the first place with a size of 39.5x24.5 mm in 
the upper-middle zone of the left kidney were observed (Figure 
1). Multiple metastatic nodules were noticed in all bones in the 
sections covered in the abdomen MR imaging area. 

Whole-body bone scintigraphy of the patient was compatible 
with multiple bone metastases and prostate cancer metastasis were 
first considered since the patient had prostate cancer diagnosis 
before transplantation. The latest PSA level of the patient was 
0.28 ng/mL and heterogeneous foci of low-level gallium-68 

uptake were observed in the skeletal system in prostate-specific 
membrane antigen-positron emission tomography/computed 
tomography (PSMA-PET/CT) and Ga-68 PSMA uptake was 
not observed in other metastatic lesions. Ga-68 PSMA uptake 
was detected in the lesion in the left kidney. Since diagnosis of 
prostate cancer metastasis was not quite possiblly made based 
on these findings, whole body 18F-fluorodeoxyglucose positron 
emission tomography/computed tomography (18F-FDG PET/
CT) was performed. A hypermetabolic mass lesion in the left 
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Figure 1. Contrast-enhanced magnetic resonance imaging showing a 
mass with a size of 39.5x24.5 mm in the upper-middle zone lateral of 
the left kidney

Figure 2A- Coronal image of PSMA-PET/CT: Heterogeneous mild 
Ga-68 PSMA uptake in the skeletal system and slightly increased 
heterogeneous Ga-68 PSMA uptake in the prostate gland, B- Coronal 
image of 18F-FDG PET/CT: A hypermetabolic mass lesion in the 
left kidney, multiple hypermetabolic lesions in the liver and multiple 
hypermetabolic lesions in the skeletal system, C- Axial image of 
PSMA-PET/CT: No pathological Ga-68 PSMA involvement was 
detected in the 40x32 mm lesion in the left kidney, D- Axial image of 
18F-FDG PET/CT: Increased FDG uptake is observed in the 40x32 mm 
lesion in the left kidney (Suv Max: 18.82)
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kidney, multiple parenchymal and subpleural millimetric nodules 
in both lung parenchymas, multiple hypermetabolic lesions in 
the liver, and the skeletal system multiple hypermetabolic lymph 
nodes in the left aortorenal junction, and increased uptake of 
contrast material in the area of mural induration in the distal part 
of the duodenum were observed (Figure 2). 

A core needle biopsy was performed from the metastatic 
mass in the right lobe of the liver, and the result was renal cell 
carcinoma (RCC) metastasis (Figure 3). Immunohistochemistry 
evaluation demonstrated positive staining for PAX-8, CK19, 
CD10 and negative staining for CK7, CK20, GATA-3, NAPSIN 
A, TTF-1, PSAP, glutamine synthetase and arginase. All these 
findings suggested that the primary focus of these metastases was 
the 4-cm mass in the left native kidney. The patient was started 
on sunitinib therapy and palliative radiotherapy was planned for 
bone metastases.

Discussion

At the present time, renal transplantation has become one of 
the primary treatment options in ESRD patients because of its 
superiority to dialysis in terms of cost-efficiency and quality 
of life [2]. Malignancies constitute one of the most important 
complications limiting survival in these patients, and 4.6% of 
malignancies seen in kidney transplant patients are metastases 
from RCC [3]. Renal malignancies are the third most common 
cause of death associated with malignancy at a rate of 9.8% [4].

The mechanism of RCC development in kidney transplant 
patients is still not fully elucidated. As is known, the best-defined 
risk factors for RCC are smoking, hypertension, obesity and family 

history [5]. In addition to the well-known general risk factors, 
in transplant kidney recipients; the type of immunosuppression, 
primary disease of the native kidney, recipient/donor age, duration 
of dialysis before transplantation, and presence of microscopic 
hematuria are other risk factors for the development of RCC [6].

To maintain long-term allograft function, use of potent 
immunosuppressive agents is imperative to prevent acute and 
chronic allograft rejection. Immunosuppressive treatment 
is related to the increase in the prevalence of malignancies 
after transplantation [3]. It is also well known that RCC is an 
immunogenic phenotype that is sensitive to immunotherapy by 
inducing a potential immune response. It has been shown that 
RCC cells could escape from the immune cells such as T-cells by 
down-regulating HLA molecules in immunosuppressed recipients 
[7].

As in our patient, RCC occurs almost only in native kidneys in 
transplant recipients [3]. The risk of RCC in native kidneys in the 
acquired cystic disease of the kidney and end-stage renal failure 
is 3-7%, which is nearly 100 times its incidence in the general 
population [8]. In the recent study performed by Eggers et al., 
prevalence of RCC was found to be 1.2% in native kidneys and 
0.4% in allografts [9]. In the study of Moris et al., the average time 
until the diagnosis of RCC in native kidneys after transplant was 
151 months. Most of these patients were diagnosed incidentally. 
Compared to other malignancies (stomach, lung, colorectal, 
prostate, and breast cancers), RCC was observed at a later stage 
of the disease in these patients. However, its prognosis was better 
compared to other malignancies, except for breast cancer [10].

The prognosis of RCC largely depends on the presence or 
absence of metastatic disease. The most appropriate treatment for 
the non-metastatic disease is surgery, and the associated survival 
is prolonged, while 5-year survival rate in metastatic disease 
decreases to 10% [11]. The incidence of metastatic disease is 
directly proportional to the size of the primary mass. Metastasis 
is less likely in masses smaller than 5 cm in diameter [12].

Most RCCs detected in transplant recipients are asymptomatic, 
usually incidentally diagnosed, and have a good prognosis because 
they are mostly low grade and stage. However, the prognosis of 
metastatic RCC is poor [10]. Metastatic disease is quite rare in 
small renal masses and thus active surveillance can also be an 
option for these lesions. The primary mass of our patient can also 
be defined as a small renal mass since it was only 4 cm in diameter. 
In the retrospective study conducted by Thompson et al., among 
781 patients with a tumor mass less than 3 cm in diameter, only 
one patient had metastatic disease at diagnosis [13]. 

RCC, which makes up about 2% of all cancers, has been 
seen more frequently in the last 50 years with the development 
of imaging techniques [12]. Most transplant units do not take a 
specific approach to screening for RCC in native kidneys or renal 
allografts of renal transplant recipients due to its low incidence. 
Studies for modeling the performance of US scanning has shown 
that its cost-effectiveness is low. According to Wong et al., with 
routine annual US screening for RCC, survival can increase by 
25%.  However, there is no evidence of its cost-effectiveness, 
even for kidney recipients at high risk for disease [14].

Studies contrary to this view are also present. Klein et al. 
recommended US once in every two years for the early detection 
of RCC [5]. Eggers et al. supported this approach and even 

Figure 3. Core needle biopsy from the metastatic mass in the right lobe 
of the liver; diffuse tumoral infiltration that makes nesting locally, with 
large hyperchromatic nucleus and clear cytoplasm A- Hematoxylin & 
Eosin x400, B- Positive staining for CD10, C- Positive staining for 
PAX-8, D- Negative staining for PSAP
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recommended annual screening for patients getting ready for a 
kidney transplant and ESRD patients receiving dialysis treatment 
[9]. Moris et al. also defended the necessity of routine ultrasound 
scanning for renal transplant patients during the first five years 
after transplantation for early stage detection of a malignancy 
[10]. In our institute, we also perform screening with US annually 
after renal transplantation.

In kidney transplant patients, immunosuppressive agents 
constitute a risk factor for the development of malignancy. Renal 
malignancies are an important cause of morbidity and mortality 
in these patients. Survival in RCC is significantly associated with 
the presence of metastases, which can be rarely seen in small 
renal masses. In this respect, the early diagnosis of RCC provides 
an advantage in terms of survival. Because of the risk of RCC, 
regular US scanning of the native kidneys of kidney recipients 
should be considered.
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Abstract

Varicocele is dilatation and tortuosity of the vessels in the pampiniform plexus of spermatic cord and occurs in 11.7% of adult men. Varicocelectomy may 
lead to various complications such as hydrocele, testicular atrophy, haematoma, infection, damage of nerves and recurrence. A 22-year-old man presented 
after varicocelectomy with a rare postoperative complication of a fistula. The fistula tract was removed en bloc. The patient had a history of varicocelectomy, 
suggesting suture reaction. The fact that it is a rare complication of varicocelectomy makes our case interesting. 

Keywords: varicocele, inguinal fistula, suture foreign body, suture granuloma, varicocele surgery

Öz

Varikosel, spermatik kord damarlarının anormal genişlemesi ve kıvrımlaşması olup yetişkin erkeklerin %11.7’sinde görülür. Varikoselektomi ameliyatı 
hidrosel, testis atrofisi, hematom, enfeksiyon, sinir hasarı ve nüks gibi çeşitli komplikasyonlara yol açabilir. 22 yaşında erkek hasta varikoselektomi sonrası 
kasık fistülü gelişmesi sonrası varikoselektominin nadir bir komplikasyonu ile başvurdu. Fistül traktı en blok halinde çıkarıldı. Hastanın sütür reaksiyonunu 
düşündüren varikoselektomi öyküsü vardı. Olgumuz varikoselektomi sonrası nadir görülen bir komplikasyon olması nedeniyle ilginçtir.

Anahtar kelimeler: varikosel, inguinal fistül, sütür yabancı cisim, sütür granülomu, varikosel cerrahisi
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Introduction

Varicocele is dilatation and tortuosity of the vessels in the 
pampiniform plexus of spermatic cord, while 11.7% of adult men 
and 25.4% of men with abnormal semen analysis have varicocele.  
Also, the most common correctable cause of male infertility is 
varicocele. It affects 19 to 41% of men with primary, and 45 to 
81% of men with secondary infertility [1].

Treatment of varicocele has been the subject of discussion 
in recent years. Many studies have shown that surgical 
varicocelectomy significantly improves semen parameters not 
only in men with clinical varicoceles, but also in men with non-
obstructive azoospermia [2].

Inguinal varicocelectomy may lead to several complications 
including hydrocele which is the most frequent adverse 
postoperative outcome occurring in 3% of patients followed by 
testicular atrophy, recurrence, haematoma and infection. Other 
complications include damage to the ilioinguinal, genitofemoral, 
or obturator nerves. These complications are significantly more 
common in non-microsurgical methods [3,4]. 

In this report, we present a rare case of fistula occurring after 
microsurgical varicocelectomy and extending from the spermatic 
canal up to the skin of inguinal area and led to persistent wound 
formation. We aimed to emphasize the risk of fistula formation 
after varicocelectomy and to share our experience in the treatment 
of this complication. 

Case 

A 22-year-old male patient presented to urology department 
of our hospital with a rare surgical complication developed one 
year after bilateral varicocelectomy. The patient complained of 
a persistent subcutaneous inguinal swelling that intermittently 
discharged fluid through the skin. Varicocelectomy had been 
performed by a different surgeon with open microsurgery in the 
subinguinal region on both sides.

During physical examination, we detected bilateral 
subinguinal incision scar, a stiff palpable fistula tract extending 
from the inguinal canal to skin and an oozing purulent discharge. 
Ultrasonography (US) demonstrated a 17-mm long 5-mm thick 
hypoechoic tract extending from the spermatic canal to the skin 
(Figure 1A). Blood levels of acute phase reactants were within 
normal ranges.

The operation was started using the previous incision line. A 
catheter was placed into the fistula tract which was freed from 
surrounding tissues by dissections (Figures 1B-C). At the junction 
of the spermatic cord and the fistula tract, silk suture materials 
causing granulomatous inflammatory reaction were detected. The 
fistula tract was removed en bloc. After complete excision of the 
fistula tract, and 2 pre-tied silk sutures were removed (Figure 
1D). Pathological examination showed inflammatory granuloma 
characterised by giant-cell reaction (Figure 2). There was no 
recurrence of the fistula or the presence of additional findings 
during the 6-month postoperative follow-up.

Discussion

Varicocele can be treated using methods such as macroscopic 

or microscopic open surgery, laparoscopic surgery, embolization 
and sclerotherapy. It has been reported that complications such as 
recurrence and hydrocele are the least common after microsurgical 
varicocelectomy among varicocele treatment methods. However, 
it was stated that there was no significant difference in hematoma 
and infection rates between varicocele treatment methods [5].

There is no available data in the literature regarding the 
incidence of inguinal fistula after varicocele surgery. In our case, 
the patient developed inguinal fistula caused by suture granuloma 

Karakose A, Yitgin Y. Suture Granuloma Post Microsurgical Varicocelectomy

Figure 1.A- Ultrasound image of the fistula tract B- A catheter was pla-
ced into the fistula C- Silk sutures and granuloma D- En-block fistula 
tract and total sutures removed

Figure 2.  Microscopic view of fistula and inflammatory giant cells 
(H-E x100)
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which occurred after microsurgical inguinal varicocelectomy.
A suture granuloma is a rare surgical complication. It is an 

inflammatory, benign and granulomatous lesion that develops 
as a foreign body reaction to non-absorbable suture material at 
the surgery site. It may manifest as erythema, swelling, pain and 
leakage from the incision line. Silk suture, which is produced 
from silkworm larva and consists of protein fibers, is the most 
common non-absorbable suture material used. This silk suture 
is slowly degraded in the tissue over 2 years [6]. In the early 
postoperative period, an inflammation along the suture line can 
cause suppuration and sinus formation. However, a delayed 
inflammatory reaction of the suture is rare [7].  The variable 
time interval between the postoperative development of suture 
granuloma and subsequent formation of fistula has been reported 
by different authors as 2 years or few months to years [8,9].  In 
our case, this time interval was one year.

The pathogenesis of suture granuloma involves development 
of two succesive reactions. Initial reaction in the tissue reflects the 
severity of injury caused by the passage of the needle, and then 
after the initial reaction has subsided, the suture material causes a 
specific inflammatory reaction [8].

To our knowledge, we are presenting the first case of suture 
granuloma with inguinal fistula developed after microsurgical 
inguinal varicocelectomy, which therefore makes our case 
interesting.

In conclusion, we recommend the use of absorbable sutures 
or metallic surgical clips in varicocele surgeries to avoid such 
complications.
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Dear Editor, 
I read the article by Huseynov et al., [1] in which they examined 

the effects of previous renal stone surgery on percutaneous 
nephrolithotomy outcomes with great interest. They concluded 
that previous renal stone surgery increases the risk of residual 
stone with a similar complication rate. However, I would like to 
highlight some issues regarding the methodology and the results 
of this study. 

Using the method of percutaneous nephrolithotomy (PNL) in 
the treatment of renal stones 2 cm and greater is a gold standard 
according to European Association of Urology guidelines [2]. By 
increasing surgeon experience and technological development of 
tools using in PNL surgery increase the success of the surgery 
and decrease the complication rate. However, it is known that the 
success of PNL is also affected by some other influencers such 
as hydronephrosis, stone location, and as well as Hounsfield unit 
(HU) [3]. Gucuk et al. [4] showed that the higher HU values 
increase the stone-free rate and HU is an independent predictive 
factor affecting the success of PNL. In the study by Huseynov et 
al., the higher HU may influence the stone-free rate of patients in 
primary PNL. Therefore, we thought that it must be mentioned in 
the discussion. 

Another issue that we have to be clear about is estimated blood 
loss and stone size. In addition to the decrease in hemoglobin 
level, the estimated blood loss during the surgery was analyzed 

but not mentioned how was calculated in the relevant section. 
Furthermore, calculation of stone size was also mentioned as it 
was multiplying two dimensions but in the result section, it was 
expressed the volume of stone in mm³ which means multiplying 
the three dimensions. For this reason, we are curious about 
your method of calculating the estimated blood loss during the 
operation and the technique of preoperative stone size calculation. 

As a result, we think that other factors including stone 
location in the kidney affects the success PNL. Hence, it should 
be examined in the study, otherwise, mentioned in the limitations 
of this study. 
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