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Amaç: Akut skrotum, ayırıcı tanı hemen yapılmazsa testis kaybına neden olabilecek ürolojik bir acil durumdur. Testiküler torsiyon (TT) ve epididimoorşit 
(EO) akut skrotumun en yaygın iki nedenidir. Hematolojik parametrelerin hem TT hem de EO tanısı ve bu iki hastalığın ayırıcı tanısı için yararlılığını 
değerlendirmekti.
Gereç ve Yöntem: Akut skrotum nedeniyle Ocak 2007-Nisan 2018 tarihleri arasında başvuran 98 hastanın verileri retrospektif olarak incelendi. 
Hastalar üç gruba ayrıldı. İlk grup TT tanısı, ikinci grup EO tanısı olan ve üçüncü grup enflamatuvar olmayan nedenlerden oluşan kontrol grubu. 
Tüm grupların giriş sırasındaki demografik veriler, tam kan sayımı ve biyokimyasal parametreler kaydedildi. Bu parametreler içinde platelet / lenfosit 
oranı (PLR), nötrofil / lenfosit oranı (NLR) ve trombosit kitle indeksi (PMI) değerlendirildi. Özgüllük, duyarlılık, pozitif ve negatif prediktif değerler, 
istatistiksel olarak anlamlı olan parametreler için gruplar arasında karşılaştırıldı.
Bulgular: Çalışmaya alınan doksan sekiz hastanın 32’si birinci, 41’i ikinci, 25’i üçüncü gruptaydı. Ortalama nötrofil değerleri TT grubunda 8,7, EO 
grubunda 7,2 ve kontrol grubunda 5,4 idi (p=0,001). Ortalama lökosit değerleri TT grubunda 11,8, EO grubunda 10,8 ve kontrol grubunda 8,3 idi 
(p=0,003). Gruplar arasında ortalama lenfosit sayısı, ortalama trombosit sayısı ve PLR, NLR, PMI açısından istatistiksel fark yoktu.

Öz

Objective: Acute scrotum is a urological emergency that can result in loss of the testis if the differential diagnosis is not made immediately. 
Testicular torsion (TT) and epididymo-orchitis (EO) are the two most common causes of acute scrotum. Our aim was to evaluate the utility of 
haematological parameters for the diagnosis of both TT and EO and for differential diagnosis of these two conditions.
Materials and Methods: Data of 98 patients who applied because of acute scrotum between January 2007 and April 2018 were retrospectively 
analyzed. The patients were divided into three groups: those with TT diagnosis, with EO diagnosis and controls with the diagnosis of other non-
inflammatory conditions. Demographic data, complete blood count and biochemical parameters at admission were recorded. Values for these 
parameters along with platelet-to-lymphocyte ratio (PLR), neutrophil-to-lymphocyte ratio (NLR) and platelet mass index (PMI) were examined for 
all groups. The specificity, sensitivity and positive and negative predictive value of parameters that were statistically significant were compared 
between the groups.
Results: Of the 98 patients included in this study, 32 were in the first group, 41 were in the second and 25 were in the third group. The mean 
neutrophil count in the TT, EO and control groups was 8.7, 7.2 and 5.4, respectively (p=0.001). The mean leukocyte count was 11.8, 10.8 and 8.3 in the 
TT, EO and control groups, respectively (p=0.003). There was no statistically significant difference in mean lymphocyte count, mean platelet count 
and PLR, NLR, and PMI between the groups.
Conclusion: Although, these tests were insufficient to differentiate TT from EO, we think that they may narrow the indications for emergent 
exploration for acute scrotum.
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What’s known on the subject? and What does the study add?

Although, these tests were insufficient to differentiate testicular torsion and epididymo-orchitis, can narrow the indications for exploration 
for acute scrotum. However, exploration still remains important in suspected cases.
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Introduction

Inflammation of the scrotum or its components with local and 
systemic signs and symptoms is defined as acute scrotum (1). 
Testicular torsion (TT), epididymo-orchitis (EO), tumor, hydrocele 
and varicocele. should be considered in the differential diagnosis. 
Although the most common cause of acute scrotum is EO, the 
diagnosis of TT should have an urgent priority (2). Even with a 
good physical examination and history, laboratory and imaging 
methods need to be used to support the diagnosis in one-third 
of patients (2).

Power Doppler ultrasonography (USG) is the most commonly 
used imaging method in the differential diagnosis for being 
simple, non-invasive and very sensitive (3). It is not always 
possible to use emergency imaging methods in rural areas 
and unavailability of these methods may lead to unnecessary 
interventions or delay in diagnosis. Therefore, reducing the 
dependence on imaging methods and finding new diagnostic 
methods will help the clinician to make decision under these 
difficult conditions.

There are many reports on the use of inflammatory markers for 
the differential diagnosis of TT (3). In this study, we tried to 
investigate whether we could benefit from the hematological 
parameters mentioned in the literature for differentiating TT 
from EO.

Materials and Methods

After confirmation of the presence of patients’ written consent, 
data of 709 patients, who applied to our urology and emergency 
departments due to acute scrotum between January 2007 and 
April 2018, were analyzed retrospectively. Ninety-eight patients 
with complete data were included in this study. The patients 
were divided into three groups: those with TT diagnosis, with 
EO diagnosis and controls with a diagnosis of other non-
inflammatory conditions. In the TT group, patients with an 
interval of less than 12 hours between the onset of pain and TT 
were included in the study. Patients in the EO group, who had less 
than 12 hours between the onset of pain and admission to the 
hospital, were included in the study. The control group consisted 
of a group of patients with other causes that could ultimately lead 
to scrotal pain such as hydrocele, hernia, varicocele, appendix 
and TT. Patients with liver or renal dysfunction, haematological 
diseases and any malignancy were excluded from the study. All 
patients were evaluated by a specialist. Diagnosis was supported 

by physical examination, power Doppler USG of the scrotum 
and blood tests. Demographic data, complete blood count and 
biochemical parameters at admission were recorded for all 
groups. Values for these parameters along with platelet-to-
lymphocyte ratio (PLR), neutrophil-to-lymphocyte ratio (NLR) 
and platelet mass index (PMI) were examined in all groups. The 
specificity, sensitivity, positive and negative predictive value of 
parameters that were statistically significant were compared 
between the groups. This study obtained local ethics committee 
approval (Protocol number:2018-193-26/09).

Statistical Analysis

Statistical analyses were performed with the SPSS 19.0 software 
(SPSS Inc., Chicago, IL, USA). Distribution of data was determined 
by the Shapiro-Wilk test. Continuous variables were expressed 
as mean ± standard deviation or median (minimum-maximum). 
Differences among the groups were analyzed by the Kruskal-
Wallis test or ANOVA for continuous variables. Dual comparisons 
among groups with significant values were evaluated with the 
Dunn’s test after the Kruskal-Wallis test. A receiver operating 
characteristic (ROC) analysis was conducted to determine the 
best cut-off value to predict the outcome. A p value of less than 
0.05 was considered statistically significant. 

Results

Of the 98 patients included in this study, 32 were in the first 
group, 41 were in the second and 25 were in the third group. 
The clinical and demographic data of the groups are shown in 
Table 1.

There was a statistically difference between the groups in terms of 
mean neutrophil and leukocyte count (Figure 1,2). Although there 
was no difference between the TT and the EO groups, the values in 
the control group were lower. There was no significant difference 
in mean lymphocyte count, platelet count, mean platelet volume 
(MPV), NLR PLR and PMI values between the groups.

ROC analysis used to estimate EO and TT found the best cut-
off value for neutrophil and leukocyte count for the first group 
provided a sensitivity of 84.4% and 90.6%, respectively and a 
specificity of 76% and 68%, respectively. The same parameters 
in the second group had a sensitivity of 56.1% and 68.3%, 
respectively and a specificity of 84% and 68%, respectively. 
Data related to the ROC analyses are shown in Figure 3 and 4.

Sonuç: Her ne kadar bu testler TT ve EO’yu ayırt etmek için yetersiz olsa da, akut skrotum için acil eksplorasyon endikasyonlarını daraltabileceğini 
düşünmekteyiz.
Anahtar Kelimeler: Festis torsiyonu, Enflamasyon, Ayırıcı tanı
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Discussions

Acute scrotum is a urological emergency that can 
result in loss of the testis if the differential diagnosis 
is not made immediately. TT and EO are the two most 

common causes of acute scrotum. Both conditions are known 

to produce an inflammatory response.

Several hematological parameters have been studied to be used 

in the differential diagnosis of both diseases. Infection, tissue 

ischemia, cancer, trauma, and surgical procedures create an acute 

Figure 1. Box graph of neutrophil according to groups

Figure 2. Box graph of Leucocyte according to groups

Table 1. Comparison of parameters according to groups
Control
n=25

Torsion
n=32

Epididymitis
n=41 p

Age (years) 34 (13-72) 16 (10-41) 43 (10-84) 0.001

Neutrophil (x103 μL) 5.4 (3.6-14) 8.7 (3-14.3) 7.2 (1.6-27.5) 0.001

Leucocytes (x103 μL) 8.3 (5.7-17.7) 11.8 (7.2-16.8) 10.8 (4.6-33.9) 0.003

Lymphocytes (x103 μL) 2 (0.5-6.3) 1.95 (0.8-5) 1.9 (0.5-7.2) 0.864

Platelet (x103 μL) 239 (174-418) 269.5 (130-364) 263 (150-792) 0.283

Mean platelet volume (fL) 8.3 (6.8-10.1) 8 (6.6-10.1) 8.2 (6.5-11.2) 0.486

Neutrophil/lymphocyte 2.56 (0.59-56) 4,58 (0.68-13) 4.43 (0.4-23.3) 0.063

Platelet/lymphocyte 119.5 (40.63-416) 111.62 (42.5-323) 133.33 (54.03-656) 0.340

PMI 1888.1 (1548.6-3218.6) 2176 (259.2-2870.4) 2162 (1479.8-6336) 0.191

PMI: Platelet mass index

Figure 3. Receiver operating characteristic graph of leukocyte and neutrophil 
in the epididymitis group
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phase protein response with the acute stress that they create in 
the organism. For this purpose, erythrocyte sedimentation rate 
and C-reactive protein (CRP), were studied by Asgari et al. (2) 
and both were found to be higher in the epididymitis group. 
In another study, only the high level of CRP was shown to be 
significant (4). Another study evaluating the value of another 
acute phase reactant, procalcitonin, in the differential diagnosis 
of TT also found an elevation in the epididymitis group of rats 
(5).

In a biological system, systemic inflammation can be 
demonstrated by several markers, including leukocyte, 
neutrophil and lymphocyte counts (6). A significant increase in 
leukocyte count in patients with TT has been shown in different 
studies (7,8). Similar to that in a study by Bitkin et al. (9), the 
mean leukocyte count was significantly higher in the TT and 
EO groups than in controls in our study. However, there was no 
significant difference between the TT and EO groups. According 
to our findings, leukocyte count does not appear to be helpful 
in the differentiating TT from EO. 

Thrombocytes are involved in the inflammatory processes 
through their interactions with immune and non-immune cells 
via a variety of cytokines (10). Platelet count is determined by 
the balance between production and destruction processes in 
the circulation. As the size of the thrombocytes increase in 
the circulation, they are considered to be more active. The size 
of the platelets is expressed simply by MPV (11). However, it 
has been reported that platelet count can serve as indicators 
of platelet activity as well as platelet volume, leading to the 
identification of PMI as an indicator that takes into account 
both parameters (6). In some studies, the differential diagnosis 
of acute scrotum was made by using platelet count and MPV (7). 
PMI has not been studied for this purpose before. In one study, 
the MPV value was significantly increased in the TT group, but 
not in another study (7,12). Whereas, in the study of Bitkin et al. 
(9), the MPV value was found to be equal in both the TT group 
and the EO group but higher than in controls. In one study, 
platelet counts were higher in TT group (12). In another study, 
platelet counts were found to be equal in both TT and control 
groups but higher in epidemiitis group (9). In our study, MPV 
and platelet count were found to be equal in TT, EO and control 
groups. We also found no statistically significant difference in 
PMI between the groups.

Nowadays, hematological parameters, such as NLR, PLR and 
MPV are being used in the diagnosis of inflammation (13,14). 
In many studies, these markers have been reported to have 
diagnostic and prognostic significance, especially in urological 
cancers (15,16,17). Recently, these parameters have been 
studied in acute scrotum. In a study by Güneş et al. (12), PLR and 
NLR were found to be significantly higher in TT patients than in 
controls. In a similar study by Bitkin et al. (9), the PLR value was 
higher in EO patients than in TT patients and controls. When the 
NLR value was examined, it was similar in both the EO and TT 
groups but higher than in the control group. In our study, NLR, 
PLR, MPV and platelet count were found to be similar between 
the TT, EO and control groups.

Conclusions

Diagnostic tools and haematological parameters can be 
insufficient within the clinician’s limited time frame of decision-
making; neutrophil count and leukocyte count can give rapid 
and useful information. Our findings revealed that however, 
these tests were insufficient to differentiate TT from EO, but can 
differentiate TT and EO from other causes of acute scrotum. We 
suggest that the use of haematological parameters in patients 
presenting with acute scrotum narrows the indications for 
exploration but does not eliminate it. The patient distribution 
between the groups was not homogeneous. Because of the fact 
that we were dependent on the patient data obtained from 

Figure 4. Receiver operating characteristic graph of leukocyte and neutrophil 
in the toursion group
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the hospital records and the number of patients with complete 
data divided into groups were not homogenous weakened 
the reliability of the study. There was a significant difference 
in the mean age between the groups included in the study 
during the study period. Age which is a factor that may affect 
hematological parameters was another weakness in our study. 
Therefore, our data that conflict with the literature should be 
supported by more comprehensive and well planned studies.
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