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INTRODUCTION

The annual incidence of testicular torsion (TT) is 1 in 
4,000 males younger than 25 years, and its clinical diagnosis 
remains challenging for urologists and pediatric surgeons [1]. 
TT is an important diagnosis to consider owing to the risk 
of infarction and infertility [2]. Testicular recovery is more 
likely if the intervention begins in the first 6 hours after 
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onset of symptoms. Viability decreases dramatically after 
12 hours [3]. Many clinical and experimental studies have 
been performed to reduce the negative exploration rate and 
testicular loss [3-5]. These studies have been based on clinical 
variables and color Doppler ultrasonography (CDU) findings. 
Moreover, spectrometric tests and dual-wavelength systems 
have been investigated in recent experimental studies [6,7]. 
However, there is no consensus about the proper method for 
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the exact diagnosis of TT.
The neutrophil to lymphocyte ratio (NLR), platelet to 

lymphocyte ratio (PLR), and mean platelet volume (MPV) 
have become popular research topics as inflammatory 
hematological parameters. The possible predictive role of 
these markers in cancer (including prostate cancer, renal cell 
cancer, and urinary tract urothelial carcinomas) diagnosis 
and prognosis has been reported [8-10]. To our knowledge, 
these parameters have not been used previously to predict 
TT diagnosis. In the current study, our aim was to evaluate 
the predictive role of NLR, PLR, MPV, and platelet count 
(PLT) in the diagnosis of TT and testicular viability follow-
ing TT.

MATERIALS AND METHODS

1. Patients and experimental variables
A total of  75 patients (group 1) who were under 25 

years of age and diagnosed with TT by scrotal exploration 
between July 2007 and May 2014 and 56 age-matched 
healthy subjects (group 2) were included in this study. 
A comprehensive medical history was obtained from 
the patients’ medical records. All participants had been 
examined physically by a urologist resident and attending 
physician. The database also comprised the side of  the 
affected testis, presence of erythema and swelling, scrotal 
tenderness, localization of the testis, fever (>38.5°C), pyuria, 
nausea/vomiting, abdominal pain, and the presence of  a 
normal cremasteric reflex. Furthermore, we performed CDU 
for each patient as part of the diagnostic process.

A complete blood count was performed by the method of 
flow cytometry (Beckman Coulter LH 780 Analyzer, Beck-
man Coulter Inc., Miami, FL, USA) for each individual. 
Ve nous blood samples were drawn into tubes containing 
ethylen ediaminetetraacetic acid for the measurement of 
hemato logical parameters before surgical intervention from 
patients and healthy control subjects. All hematological para-
meters were denominated in 103/µL. NLR and PLR were 
assessed by using these parameters. The MPV value was 
denominated in femtoliter. Peripheral blood of patients was 
obtained at the time of the first application. Patients with 
perinatal (extravaginal) TT, acute epididymo-orchitis, and 
torsion of the appendix testis were excluded from the study.

For the statistical analysis, duration of symptoms was 
categorized as either longer or shorter than 12 hours in 
group 1. Sensitivity, specificity, positive predictive value 
(PPV), negative predictive value (NPV), and accuracy of the 
hematological parameters were compared among these two 
groups in relation to duration of symptoms. The protocol 

was approved by the local Ethics Committee at Suleyman 
Demirel University.

2. Statistical analysis
All statistical analyses were performed by using the IBM 

SPSS Statistics ver. 20.0 (IBM Co., Armonk, NY, USA). The 
Kolmogorov-Smirnov test was used to determine whether 
the values were normally distributed. Continuous variables 
were expressed as means (with standard deviation [SD]) 
or medians according to the distribution state. Categorical 
variables were expressed as numbers and percentages. 
The chi-square test was used to compare proportions in 
different groups. Student t-test or Mann-Whitney U-test 
was used to compare the two independent groups according 
to distribution. The parameters affecting hematologic 
parameters were investigated by using Spearman/Pearson 
correlation and Student t-test where appropriate. Linear 
regression analysis was performed to analyze the correlation 
of clinical findings and hematological parameters. Receiver 
operator characteristic curves were used to determine the 
cutoff values of hematologic parameters.

Table 1. Presenting symptoms and clinical findings (n=75)

Characteristic Value
Age (y), median (range) 14 (3–25)
Side
 Right 33 (44.0)
 Left 42 (56.0)
Pain duration (h)
 <12 44 (58.7)
 ≥12 31 (41.3)
Tenderness 58 (77.3)
Swelling 64 (85.3)
Erythema 57 (76.0)
Tenderness 58 (77.3)
Pathologic cremasteric reflex 25 (33.3)
High position of testis 36 (48.0)
Abdominal pain 17 (22.7)
Fever >38.5oC 1 (1.3)
Pyuria 2 (2.7)
Nausea/vomiting 26 (34.7)
Doppler US (blood flow)
 Absent 61 (81.3)
 Decreased 13 (17.3)
 Equal 1 (1.3)
Detorsion 43 (57.3)
Orchiectomy 32 (42.7)

Values are presented as number (%) unless otherwise indicated.
US, ultrasonography.
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Table 2. Hematologic parameters of the study groups

Variable Group 1 (TT) (n=75) Group 2 (control) (n=56) p-value
Age (y) 14 (3–25) 15 (5–25) NS
Laboratory findings

NLR 3.61 (1.08–7.20) 1.82 (0.54–5.67) <0.001
MPV (fL) 7.8 (5.5–8.79) 8.1 (6.7–10.5) 0.328
PLR 137.7 (41.8–670.0) 94.7 (37.0–190.9) <0.001
PLT (103/μL) 257,000 (155,000–533,000) 190,000 (125,000–240,000) <0.001

Values are presented as median (range).
TT, testicular torsion; NS, nonspecific; NLR, neutrophil to lymphocyte ratio; MPV, mean platelet volume; PLR, platelet to lymphocyte ratio; PLT, 
platelet count.

Table 3. Prediction of TT according to the cutoff values of NLR, PLR, MPV, and PLT

Parameter Cutoff value Sensitivity (%) Specificity (%) PPV (%) NPV (%)
NLR 2.95 84 92 94 81
PLR 137.00 51 89 86 58
MPV 7.35 36 87 79 65
PLT 240.00 61 92 91 72

TT, testicular torsion; NLR, neutrophil to lymphocyte ratio; PLR, platelet to lymphocyte ratio; MPV, mean platelet volume; PLT, platelet count; PPV, 
positive predictive value; NPV, negative predictive value.

Fig. 1. Receiver operator characteristic curve for neutrophil to lymphocyte ratio (A), platelet to lymphocyte ratio (B), mean platelet volume (C), and plate-
let count (D). Diagonal segments are produced by ties.
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RESULTS

The diagnosis of  TT was based on the results of  the 
surgical exploration. Presenting symptoms and clinical 
findings of group 1 are shown in Table 1. The median ages 
of groups 1 and 2 were 14 years (range, 3–25 years) and 15 
years (range, 5–25 years), respectively. 

There were significant differences between groups 1 and 
2 in terms of NLR, PLR, and PLT. However, there was no 
statistically significant difference in MPV between the two 
groups (Table 2).

We determined cutoff  values for these hematological 
parameters in predicting TT diagnosis. Additionally, the 
sensitivity, specificity, PPV, and NPV of these parameters 
for TT diagnosis are shown in Table 3. ROC curve analysis 
of these parameters is shown in Fig. 1.

We determined a signif icant relationship between 
scrotal tenderness and NLR, PLR, and PLT (p=0.001 for all); 
however, there was no significant difference in terms of 
other symptoms. Furthermore, we indicated a significant 
difference between the early-presenting (<12 hours) and late-
presenting groups (≥12 hours) in terms of NLR (p=0.01; beta 
coefficient, 0.380). Surprisingly, the differences in PLR, MPV, 
and PLT were not significant in these groups.

DISCUSSION

Most acute scrotal pathologies do not require surgical 
intervention, except for scrotal trauma. Therefore, efforts 
are made to distinguish TT from other scrotal pathologies. 
The similarity of  clinical findings (scrotal swelling and 
erythema, testicular sensitivity) and CDU errors may result 
in unnecessary scrotal explorations. In recent years, many 
studies have been reported to introduce distinctive clinical 
and radiological features of TT [3-7]. However, challenges in 
the diagnosis of TT remain. 

Neutrophils play a crucial role in the inflammatory 
processes [11]. Hematologic parameters, especially the NLR, 
have been shown to play a predictive role in the prognosis 
of acute and chronic inflammatory processes [12-17]. TT is 
an acute inflammatory process and testis viability is strictly 
related to the presenting time to the hospital. To the best of 
our knowledge, NLR has not been investigated previously 
in TT patients. In the current study, we evaluated the 
predictive role of NLR, PLR, MPV, and PLT in the diagnosis 
of TT and testicular viability following TT.

Hypertension has deleterious effects on cardiovascular 
and cerebrovascular systems and increased platelet 
activation may be one of the important underlying mecha-

nisms of  this affect [18-20]. Vascular complications in 
relation to thrombosis may be based on this increased 
activity [21]. MPV is known as a basic indicator of platelet 
activity [22]. Platelets with increased volume are supposed 
to have more capacity to generate inflammatory agents 
and are more likely to aggregate [23]. As pointed out in the 
current literature, platelet activity and MPV are related to 
thrombosis and endovascular processes. Thus, the lack of a 
significant relationship between MPV and TT may not be 
surprising.

Leucocyte count and related parameters are commonly 
used markers for inflammatory processes [24,25]. The 
potential role of leukocyte subtypes and the ratio of these 
markers in relation to inflammatory processes have been 
discussed in the current literature [26,27]. NLR was int-
roduced as a simple and practical inflammatory mar-
ker that may have a predictive role in the diagnosis of 
systemic inflammatory processes [26-30]. Thus, the potential 
significance of NLR as an indicator of inflammation has 
been increasing. TT may initiate inflammatory systemic 
processes and thus the significance of  NLR as a novel 
inflammatory marker was examined in our present report. 
We found a significant relationship between NLR, PLR, and 
PLT and the diagnosis of TT. However, only NLR was found 
to be related to the duration of symptoms in patients with 
TT. Thus, in relation to the results of the linear regression 
analysis, only NLR seems to be a helpful parameter in 
TT prognosis. These results suggest NLR as an accessible, 
inexpensive, predictive parameter for testicular viability in 
relation to TT. 

One of  the limitations of  the present study was its 
retrospective nature and relatively small sample size. 
Systemic inflammatory markers such as NLR, PLR, and 
MPV are more valuable for the differential diagnosis of TT 
and acute inflammatory diseases such as epididymo-orchitis. 
Another limitation is that we did not include patients with 
acute inflammatory scrotal diseases in our study. However, 
we discussed the potential relationship between TT and 
systemic inflammatory markers. Also, the lack of  some 
acute-phase reactants such as the C-reactive protein level 
and erythrocyte sedimentation rate is a limitation of the 
study. Additionally, CDU could be used to check testicular 
viability after treatment of TT, but the retrospective nature 
of the current study did not allow this procedure. 

CONCLUSIONS

Despite these limitations, our clinical observations 
showed that the NLR may be associated with diagnosis and 
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prognosis of TT. The NLR may be a practical, helpful, and 
inexpensive test. It can be easily incorporated into routine 
use as a predictive factor. Despite these results, large-scale, 
prospective, randomized studies evaluating the role of NLR 
in the differential diagnosis of TT and the viability of the 
testis are needed. 
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