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Abstract: Objective: Aim of this study is to investigate the effectiveness of mean platelet volume (MPV), neutrophil 
to lymphocyte ratio (NLR) and platelet to lymphocyte ratio (PLR) values, that can easily be obtained with complete 
blood count (CBC), in the diagnostic differentiation of testicular torsion and epididymorchitis. Method: Data of pa-
tients, who admitted to the urology or emergency departments, diagnosed with acute scrotum, between 2008-
2017, were reviewed and retrospectively extracted. Basic characteristics (age,etc.) of patients and blood test results 
were retrieved. Inflammatory markers such as MPV, NLR and PLR were compared between groups. Result: After 
determining inclusion/exclusion criteria, a total of 111 patients were divided as testicular torsion, epididymorchitis 
and control group, including 37 patients each. Mean age of groups were 19.27±6.93, 26.27±6.23 and 23.24±8.49 
years, respectively. Statistical significance was found in epididymorchitis and testicular torsion groups compared 
to the control group according to NLR (P<0.01). PLR showed a statistically significant relationship only with the 
epididymorchitis group and control group (P=0.46). However, according to MPV values, no statistically significance 
was found between the groups. Additionally, ROC analyse was performed to evaluate predictive cut-off values of 
NLR and PLR for the diagnostic differentiation of both groups. Conclusion: Inflammatory markers, obtained from 
routinely performed low-cost CBC, might be used as adjuvant parameters to differentiate acute scrotal pathologies 
like testicular torsion and epididymorchitis.
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Introduction 

Testicular torsion, which is an acute scrotal 
pathology like epididymorchitis, requires urgent 
surgical intervention. Thus, in urological prac-
tice, it is crucial to differentiate both diagnos- 
es, as soon as possible. Clinical management 
is based on medical history, physical examina-
tion, laboratory tests and imaging [1, 2]. How- 
ever, physical examination is often deceptive, 
and scrotal doppler ultrasonography (USG), can 
lead to false negative results [3]. 

Values such as neutrophil lymphocyte ratio 
(NLR), platelet lymphocyte ratio (PLR) and me- 
an platelet volume (MPV), which are easy to 
access, have been shown to be useful in the 
diagnosis and follow-up of various pathologies 

like malignancy, infections and inflammatory 
incidents [4-6]. Many studies have reported the 
increase of inflammatory markers in epididy-
morchitis [2, 7]. However, it has also been 
shown that these inflammatory markers may 
increase in testicular torsion, due to hypoxic tis-
sue damage, as well [2, 8]. Hypoxia and inflam-
mation caused by decreased blood supply in 
testicular torsion, can be associated with the 
hypoxic myocardium in acute coronary syn-
drome. It has been reported that high NLR val-
ues can be predictive for acute coronary syn-
drome and a guide in progression [9].

Furthermore, evaluating testes as endocrine 
organs, NLR and PLR has also been shown for 
being effective in diagnosing inflammatory and 
non-inflammatory diseases of the pancreas 
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and thyroid [10, 11]. Studies, investigating effi-
ciencies of hematological parameters for the 
differential diagnosis of testicular torsion and 
epididymorchitis are, limited and have recently 
gained importance [12-14].

Therefore, our aim is to compare NLR, PLR and 
MPV values, that can be obtained from rou- 
tinely performed and low-cost complete blood 
count (CBC) tests, for the differentiation of both 
acute scrotal pathologies. 

Material and methods

Data extraction

Data of patients, who admitted to the urology 
or emergency departments of two University 
Hospitals, diagnosed with acute scrotum, be- 
tween 2008-2017, were reviewed and retro-
spectively extracted. Basic demographic char-
acteristics (age, etc.) and blood test results 
including CBC and routine biochemical param-
eters, of all patients, were retrieved based on 
both hospitals electronic database. Informed 
consents were taken and institutional review 
board was approved by the university scientific 
research ethics committee.

Patient selection and definition of compared 
parameters

Patients, who were examined by a urologist and 
diagnosed with epididymorchitis and/or testic-
ular torsion, according to scrotal doppler USG 
imaging, were included to the study. In additi- 
on, unoperated healthy individuals with grade1 
varicocele, who admitted to the outpatient clin-
ic, were included to the study as a control 
group. 

Exclusion criteria were as follows: i) patients 
with any malignancy; ii) presence of another 
active infection; iii) disease causing increased 

inflammatory response (e.g. familial mediterra-
nean fever); iv) hematologic diseases affecting 
blood count; and/or v) receiving chemotherapy, 
meanwhile.

Complete blood count based systemic inflam-
matory markers such as mean platelet volume 
(MPV), neutrophil to lymphocyte ratio (NLR) and 
platelet to lymphocyte ratio (PLR) were evalu-
ated, to compare between the groups. 

Statistical analysis

Data was analyzed by using SPSS version 
23.0.0.0. Shapiro-Wilk test was used to check 
for normality of independent variables. Kruskal-
Wallis test was performed to compare the gr- 
oups. In order to identify statistically significant 
differences between groups, Mann-Whitney-U 
test and Student-T test was compared. Receiver 
operating characteristics (ROC) curve analyses 
to assess the discriminative of biomarkers was 
performed.

Results

After determining inclusion/exclusion criteria, a 
total of 111 patients were divided as testicu- 
lar torsion, epididymorchitis and control group 
including 37 patients each. Patients’ age, PLR, 
NLR and MPV values were compared. 

Basic patient and descriptive characteristics

Descriptive properties and their distribution 
with respect to groups are summarized in Table 
1. Mean age of groups were 19.27 ± 6.93, 
26.27 ± 6.23 and 23.24 ± 8.49 years, respec-
tively. Differences according to NLR and PLR 
values were statistically significant between  
all groups (P<0.01). Post hoc tests performed, 
to further determine differences between the 
groups, showed that NLR values was statisti-
cally higher in the epididymorchitis and testicu-

Table 1. Variable comparisons between groups with Kruskal-Wallis Test results
Testicular Torsion (n=37) Epididymorchitis (n=37) Control (n=37) p value

Age 19.27 ± 6.93* 26.27 ± 6.23* 23.24 ± 8.49* <0.01
PLR 120.89 (85.5-183.32)** 134.5 (99.6-163.17)** 106.1 (88.9-129.9)** <0.05
NLR 3.32 (1.92-5.58)** 2.54 (1.68-9.70)** 1.56 (1.23-2.49)** <0.01
MPV 8.66 ± 1.07* 8.8 (8.10-9.70)** 9.23 ± 1.47* =0.189
*The values were given as mean ± standard deviation for normally distributed parameters. **The values were given as median 
(25th-75th percentiles) for non-normally distributed parameters. PLR: Platelet/lymphocyte ratio, NLR: Neutrophil/lymphocyte 
ratio, MPV: Mean platelet volume.
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lar torsion group compared to the control group 
(P<0.01). Whereas, PLR values showed only a 
statistically significant relationship between 
the epididymorchitis and control group (P= 
0.46). No statistically significance between the 
groups was found according to MPV values 
(P=0.189) (Table 1).

Acquired variables according to groups 

To evaluate predictive cut-off values for NLR 
and PLR, in the diagnosis of testicular torsion, 
ROC curve analyze was used. The cut off values 
for NLR and PLR, shown in Table 2, were found 
as 2.88 (Area under the curve (AUC): 0.73,  
sensitivity 57%, specificity 87%) and 137 (AUC: 
0.61, sensitivity 44%, specificity 86%), respec-
tively. Whereas, in the diagnosis of epididymor-
chitis, predictive cut off values for NLR and 
PLR, shown in Table 3, were found as 1.62 
(Area under the curve (AUC): 0.68, sensitivity 
76%, specificity 57%) and 137 (AUC: 0.67, sen-
sitivity 48%, specificity 86%), respectively.

Discussion 

Our study demonstrated that, CBC-based in- 
flammatory markers like NLR and PLR values 
are significantly higher in acute scrotal patholo-
gies, including inflammatory or non-iflammato-
ry pathologies, compared to healthy controls. 
However, clinical entities like testicular torsion 
and epididymoorchitis could not be distin-
guished according to these markers. 

non-ruptured ovarian cyst group had quantita-
tively higher NLR values, which is also in corre-
lation to our results [16]. 

In the study of Gunes et al., reported signifi-
cances for NLR, PLR and MPV values and evalu-
ated cut off levels, showed total consistency 
with our torsion group findings. In addition, sen-
sitivity/specifity levels for PLR were found to be 
in accordance, whereas in contrast to specifity, 
sensitivity levels for NLR were higher than ours 
[17]. 

In a comprehensive study conducted by Yücel 
et al., using inflammatory markers for the diag-
nostic differantiation of epididymorchitis and 
testicular torsion, no statistically significant  
difference was found between PLR, NLR and 
MPW values which is in total accordance to  
our results [13]. However, as against specifity 
levels, sensitivity levels of NLR and PLR values 
were found to be higher. Based on the studies 
showing that hypoxic damage may lead to an 
increase in inflammation [9], we suggested that 
the exclusion of patients admitted to the hospi-
tal after 6th hour of scrotal pain onset, in Yücel 
et al. study, may explain this difference.

The study conducted by Bitkin et al., which is 
similar in terms of sample size, showed correla-
tional results to our findings, according to NLR 
and PLR values that were higher compared to 
the control group [12]. However, in contrast to 
our results, MPV values were found statistically 

Table 2. Receiver operating curve analysis results for testicular 
torsion-control groups

Cut-off 
value Sensitivity Specificity PPV NPV AUC (95%  

Confidence Interval)
PLR >137 0.44 0.86 0.76 0.61 0.61 (0.65-0.85
NLR >2.88 0.57 0.87 0.81 0.67 0.73 (0.62-0.83)
PLR: Platelet/lymphocyte ratio, NLR: Neutrophil/lymphocyte ratio, PPV: Positive 
predictive value, NPV: Negative predictive value, AUC: Area under the curve.

Table 3. Receiver operating curve analysis results for epididy-
morchitis -control groups

Cut-off 
value Sensitivity Specificity PPV NPV AUC (95%  

Confidence Interval)
PLR >137 0.48 0.86 0.78 0.62 0.67 (0.60-0.82)
NLR >1.62 0.76 0.57 0.64 0.70 0.68 (0.56-0.78)
PLR: Platelet/lymphocyte ratio, NLR: Neutrophil/lymphocyte ratio, PPV: Positive 
predictive value, NPV: Negative predictive value, AUC: Area under the curve.

Inflammatory processes play an 
important role in the onset and 
progression of most genitourina- 
ry system diseases such as; pel-
vic inflammatory disease (PID), 
overian and testisicular cancer, 
testicular torsion and epididy-
moorchitis [4, 12, 15].

Since originated from the same 
embryological background, infla- 
mmatory markers may be id- 
entical in ovarian and testicular 
pathologies. In the study of So- 
ysal et al. comparing adnexial 
pathologies, no statistically sig-
nificance was shown according 
to NLR in the diagnostic differen-
tiation of adnexial torsion and 
overian cyst rupture. Additionally, 
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significant between the epididymorchitis, tes-
ticular torsion and control groups. Mean Pla- 
telet Volume is commonly affected by inflam-
matory pathologies, malignancies or chemo-
therapeutic agents. Therefore, we believe that, 
the lack of more specifically defined inclusion/
exclusion criteria in Bitkin et al. study, might be 
the source of this difference. In addition to 
these criteria, the distinct range of patients 
age, of both studies torsion group, could explain 
the quantitatively slight difference of sensitivity 
and specifity levels of NLR values even AUC lev-
els were identical, 

Mean Platelet Volume is known as an indirect 
indicator of platelet activity that differs in cer-
tain inflammatory processes and consequently 
be used in the diagnosis of various inflamma-
tory diseases [18, 19]. Though, there are also 
studies in which MPV values are high in non-
inflammatory urological conditions like erectile 
dysfunction, testicular torsion or varicocele 
[20, 21]. 

In the study of Peretti et al., in contrast to our 
results, it was found that MPV values are higher 
in the testicular torsion group compared to the 
control group, consisting of healthy individuals 
[22]. Except patient selection, which was as 
well not particularly specified in this study, that 
can have an impact as previously described, 
discrepancies between patients age and sam-
ple size, has to be considered as other distinct 
influential parameters between both studies. 

Our study demonstrated some limitations that 
have to be considered. First, its retrospective 
nature. Secondly, the relatively limited sample 
size. Eventually, differentiation of patients ac- 
cording to hospital admission and surgery time, 
and the lack of acute phase reactants for com-
parison, can be described as its limitations.

Inflammatory markers, obtained from low-cost 
routine CBC tests, may be used as adjuant 
parameters in the diagnose of testicular torsion 
and/or epididymorchitis. However, to identify 
the differential diagnostic usefulness of these 
markers, further prospective studies with spe-
cifically defined inclusion/exclusion criteria are 
required to elucidate the contradictory data of 
the literature. 

Disclosure of conflict of interest

None.

Address correspondence to: Mehmet G Arikan, 
Health Center for Medical Research and Practice, 
Department of Urology, Balkan Campus, Edirne 
22030, Turkey. Tel: +905079297204; E-mail: mgri-
kan26@gmail.com

References

[1] Srinivasan A, Cinman N, Feber KM, Gitlin J and 
Palmer LS. History and physical examination 
findings predictive of testicular torsion: an at-
tempt to promote clinical diagnosis by house 
staff. J Pediatr Urol 2011; 7: 470-474.

[2] Doehn C, Fornara P, Kausch I, Buttner H, Fried-
rich HJ and Jocham D. Value of acute-phase 
proteins in the differential diagnosis of acute 
scrotum. Eur Urol 2001; 39: 215-221.

[3] Baker LA, Sigman D, Mathews RI, Benson J 
and Docimo SG. An analysis of clinical out-
comes using color doppler testicular ultra-
sound for testicular torsion. Pediatrics 2000; 
105: 604-607.

[4] Arda E, Arikan G, Akdere H, Akgul M and Yuksel 
I. Predictive and prognostic impact of preoper-
ative complete blood count based systemic in-
flammatory markers in testicular cancer. Int 
Braz J Urol 2020; 46: 216-223.

[5] Kahramanca S, Ozgehan G, Seker D, Gokce EI, 
Seker G, Tunc G, Kucukpinar T and Kargici H. 
Neutrophil-to-lymphocyte ratio as a predictor of 
acute appendicitis. Ulus Travma Acil Cerrahi 
Derg 2014; 20: 19-22.

[6] Xu S, Ma Y, Wu M, Zhang X, Yang J, Deng J, 
Guan S, Gao X, Xu S, Shuai Z, Guan S, Chen L 
and Pan F. Neutrophil lymphocyte ratio in pa-
tients with ankylosing spondylitis: a systematic 
review and meta-analysis. Mod Rheumatol 
2020; 30: 141-148.

[7] Mestrovic J, Biocic M, Pogorelic Z, Furlan D, 
Druzijanic N, Todoric D and Capkun V. Differen-
tiation of inflammatory from non-inflammatory 
causes of acute scrotum using relatively sim-
ple laboratory tests: prospective study. J Pedi-
atr Urol 2013; 9: 313-317.

[8] Boybeyi O, Yazici I, Unlu G, Aslan MK and Soyer 
T. Intravital microscopic evaluation of cremas-
teric microcirculation in experimental testicu-
lar torsion. J Pediatr Urol 2013; 9: 940-944.

[9] Gazi E, Bayram B, Gazi S, Temiz A, Kirilmaz B, 
Altun B and Barutcu A. Prognostic value of the 
neutrophil-lymphocyte ratio in patients with ST-
elevated acute myocardial infarction. Clin Appl 
Thromb Hemost 2015; 21: 155-159.

[10] Ari A and Gunver F. Comparison of neutrophil-
lymphocyte ratio and platelet-lymphocyte ratio 
in patients with thyroiditis and papillary tu-
mors. J Int Med Res 2019; 47: 2077-2083.

[11] Wang Y, Fuentes HE, Attar BM, Jaiswal P and 
Demetria M. Evaluation of the prognostic value 
of neutrophil to lymphocyte ratio in patients 



Differential diagnosis of testicular torsion and epididymorchitis

100 Am J Clin Exp Urol 2021;9(1):96-100

with hypertriglyceridemia-induced acute pan-
creatitis. Pancreatology 2017; 17: 893-897.

[12] Bitkin A, Aydin M, Ozgur BC, Irkilata L, Akgunes 
E, Keles M, Sarici H and Atilla MK. Can haema-
tologic parameters be used for differential di-
agnosis of testicular torsion and epididymitis? 
Andrologia 2018; 50. 

[13] Yucel C and Ozlem Ilbey Y. Predictive value of 
hematological parameters in testicular torsion: 
retrospective investigation of data from a high-
volume tertiary care center. J Int Med Res 
2019; 47: 730-737.

[14] Zhu J, Song Y, Chen G, Hu R, Ou N, Zhang W, 
Liang Z and Liu X. Predictive value of haemato-
logic parameters in diagnosis of testicular tor-
sion: evidence from a systematic review and 
meta-analysis. Andrologia 2020; 52: e13490.

[15] Jabbour HN, Sales KJ, Catalano RD and Nor-
man JE. Inflammatory pathways in female re-
productive health and disease. Reproduction 
2009; 138: 903-919.

[16] Soysal S and Baki RB. Diagnostic value of neu-
trophil to lymphocyte ratio in differentiation of 
ruptured ovarian cysts and adnexal torsion. 
Turk J Obstet Gynecol 2018; 15: 91-94.

[17] Gunes M, Umul M, Altok M, Akyuz M, Isoglu CS, 
Uruc F, Aras B, Akbas A and Bas E. Predictive 
role of hematologic parameters in testicular 
torsion. Korean J Urol 2015; 56: 324-329.

[18] Kapsoritakis AN, Koukourakis MI, Sfiridaki A, 
Potamianos SP, Kosmadaki MG, Koutroubakis 
IE and Kouroumalis EA. Mean platelet volume: 
a useful marker of inflammatory bowel disease 
activity. Am J Gastroenterol 2001; 96: 776-
781.

[19] Kisacik B, Tufan A, Kalyoncu U, Karadag O, Ak-
dogan A, Ozturk MA, Kiraz S, Ertenli I and Cal-
guneri M. Mean platelet volume (MPV) as an 
inflammatory marker in ankylosing spondylitis 
and rheumatoid arthritis. Joint Bone Spine 
2008; 75: 291-294.

[20] Bozkurt Y, Soylemez H, Sancaktutar AA, Is-
lamoglu Y, Kar A, Penbegul N, Atar M, Bodakci 
MN and Hatipoglu NK. Relationship between 
mean platelet volume and varicocele: a pre-
liminary study. Urology 2012; 79: 1048-1051.

[21] Tangal S, Ozayar A, Ener K, Gokce MI and 
Haliloglu AH. Does mean platelet volume 
(MPV) have a role in evaluation of erectile dys-
function and its severity? Rev Int Androl 2020; 
18: 1-6.

[22] Peretti M, Zampieri N, Bertozzi M, Bianchi F, 
Patane S, Spigo V and Camoglio FS. Mean 
platelet volume and testicular torsion: new 
findings. Urol J 2019; 16: 83-85.


