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What is already known in 
this topic?

•	 Acute scrotum is one of the 
most common reasons for visits 
to the emergency and urology 
department. Testicular torsion, 
epididymo-orchitis, testicular 
malignancy, and symptomatic 
spermatocele/hydrocele/varico-
cele should be considered in the 
differential diagnosis.

•	 In patients with acute scrotum, 
the diagnosis should be made 
rapidly, and treatment should be 
planned immediately.

•	 Demographic characteristics, 
complete blood count, plasma 
C-reactive protein (CRP), symp-
toms, and physical examination 
findings are interrelated param-
eters in the differential diagnosis 
of scrotal pathologies

What does this study add 
to this topic?

•	 This study aimed to investigate 
the relationship between the 
differential diagnosis of scrotal 
pathologies and inflammatory 
and clinical parameters. It was 
found that the role of urinalysis 
in the differential diagnosis of 
scrotal pain is limited.

•	 Among patients with scrotal 
pain, those with testicular tor-
sion had higher blood leukocyte 
and neutrophil counts than other 
patients.

•	 The complaint duration at pre-
sentation was shorter in the tes-
ticular torsion group, likely due 
to their higher Visual Analogue 
Scale (VAS) scores. The VAS 
score is a useful parameter to 
be considered in the differential 
diagnosis of acute scrotum.

Abstract
Objective: To investigate the relationship between the differential diagnosis of scrotal pathologies and 
inflammatory and clinical parameters.

Methods: The data of 228 patients who presented between January 2023 and September 2024 with scrotal 
pain to 2 urology clinics were retrospectively analyzed. The patients were examined in 4 groups: epi-
didymo-orchitis, testicular torsion, testicular tumors, and non-acute scrotal pathologies. In addition to the 
patients’ demographic characteristics, physical examination findings, and complete blood count, Visual 
Analogue Scale (VAS) scores were also recorded to measure the severity of pain.

Results: In the multivariate analysis, age, VAS score, white blood cell count, neutrophil count, mono-
cyte count, neutrophil/lymphocyte ratio, and complaint duration were statistically significant parameters. 
Multivariate post hoc analysis revealed that age was statistically significantly different in the torsion group 
compared to the epididymo-orchitis and non-acute scrotal pathology group. The VAS score was statistically 
significantly different in the torsion group compared to the epididymo-orchitis, tumor, and non-acute scrotal 
pathology groups. Complaint duration at presentation was statistically significantly different in the non-
acute scrotal pathology group compared to the torsion group, in the tumor group compared to the torsion 
group, and in the epididymo-orchitis group compared to the torsion group.

Conclusion: Complaint duration at presentation was found to be shorter in patients with testicular torsion 
because the VAS score was higher than in the other groups.

Keywords Acute scrotum, epididymitis, scrotal pain, testicular cancer, testicular torsion, Visual Analog Scale

Introduction
Acute scrotum is defined as the sudden onset of scrotal pain, which can be accompanied by swell-

ing, erythema, and systemic signs of illness.1 It is one of the most common reasons for visits to the 
emergency department. Local symptoms, including scrotal edema, tenderness, and increased scrotal 
temperature, may be observed in association with pain, while general symptoms such as fever and 
vomiting may accompany the clinical findings.2,3 Frequent etiologies of the acute scrotum include 
bacterial epididymitis and epididymo-orchitis, viral orchitis, testicular torsion, torsion of a testicu-
lar appendage, acute hydrocele, and spermatoceles. Infrequent differential diagnoses encompass 
testicular cancer, testicular trauma, hemorrhage within a testicular cancer or secondary to trauma, 
strangulated inguinal hernia, idiopathic scrotal edema, scrotal deep vein thrombosis, scrotal fat 
necrosis, and acute inflammatory conditions associated with Henoch–Schönlein purpura, tubercu-
losis, or Buerger’s disease.4

In patients with acute scrotum, the diagnosis should be made rapidly, and treatment should be 
planned immediately.5 According to the European Association of Urology (EAU) guidelines, it is dif-
ficult to diagnose acute scrotal pain solely based on history and physical examination. It is stated that 
the absence of pyuria in urinalysis does not exclude epididymo-orchitis, and the presence of pyuria 
does not exclude testicular torsion. Physical examination may detect testicular tension in patients 
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with torsion or epididymo-orchitis. Prehn’s sign (reduction of pain 
with elevation) is positive in patients with epididymo-orchitis and 
negative in those with torsion. The location of the testicle in the 
upper part of the scrotum is more frequent in patients with torsion 
compared to those with epididymo-orchitis.6

Due to the superficial anatomy of the scrotum, scrotal ultrasound 
and Doppler ultrasound (DUS) can provide important clues about 
testicular and epididymal pathologies. Its low cost, easy access, 
repeatability, and lack of radiation exposure are important advan-
tages.7 It may show misleading arterial flow in early, partial, or 
intermittent torsion. In a previous study, normal or increased tes-
ticular vascularization was found in 24% of patients with torsion. 
The authors stated that the presence of persistent arterial flow did 
not exclude the differential diagnosis of testicular torsion.8 Scrotal 
DUS may sometimes be suboptimal. Therefore, diagnostic scrotal 
exploration without delay is crucial when suspicion of testicular 
torsion or tumor cannot be excluded.

Demographic characteristics, symptoms, and physical examina-
tion findings are interrelated parameters in the differential diagno-
sis of scrotal pathologies. Therefore, evaluating all patients with 
scrotal pain as a single cohort may be a more systematic approach. 
There is insufficient data in the literature about the differential 
diagnosis of scrotal pathologies.9 The current study aimed to inves-
tigate the relationship between the differential diagnosis of scrotal 
pathologies and inflammatory and clinical parameters.

Methods
After obtaining approval from the ethics committee of 

Sancaktepe Şehit Prof. Dr. İlhan Varank Training and Research 
Hospital (Approval No.: 2024/325; Date: October 23, 2024), the 
data of patients who presented with scrotal pain to 2 urology clin-
ics between January 2023 and September 2024 were retrospec-
tively analyzed. The study included 228 patients with scrotal pain, 
divided into 4 groups: epididymo-orchitis (n = 85), testicular tor-
sion (n = 31), testicular tumors (n = 28), and non-acute scrotal 
pathologies (hydrocele/varicocele/spermatocele) (n = 84). Written 
informed consent was obtained from the patients who agreed to 
take part in the study. 

Patients with a diagnosis of malignancy or autoimmune disease, 
a diagnosis of immunodeficiency, a history of inguinal or scrotal 
surgery, or a history of sexually transmitted infection (within the 

last 6 months) were excluded from the study. Additionally, fac-
tors causing chronic scrotal pain such as nerve entrapment, previ-
ous vasectomy, pelvic floor tension myalgia, inguinal hernia, and 
hip pathology were also excluded.10 Patients aged from eight to 
71 years who visited the hospital with the complaint of scrotal 
pain and matched the criteria were included in this study. In the 
routine physical examination, the presence and severity of pain 
(using Visual Analog Scale [VAS] score: Figure 1) of these patients 
are carefully questioned by the urologist at the initial presenta-
tion. The patients’ VAS scores (0-10) were recorded to measure 
the severity of pain. If the patients’ symptoms are acute, during 
the initial presentation (emergency or urology department), the 
radiologists perform scrotal DUS. Torsion was defined by surgi-
cal exploration, testicular tumor was determined by pathological 
examination, epididymo-orchitis and non-acute scrotal pathology 
were decided by clinical follow-up and scrotal DUS. Pyuria was 
defined as ≥5 white blood cells (WBCs) per high-powered field or 
≥10 WBCs per cubic millimeter in the urinalysis.11

Statistical Analysis
The data were statistically analyzed using SPSS version 24.0 

(IBM SPSS Corp.; Armonk, NY, USA). It was calculated that a mini-
mum of 23 patients per group would be required to achieve a 
statistical power of 0.80 with an effect size of 0.15. Numerical 
variables were analyzed for distribution using the Kolmogorov–
Smirnov test. Mean and standard deviation values were reported 
for normally distributed variables, while median and interquartile 
range (IQR) values were used for non-normally distributed vari-
ables. Numerical variables were compared using the analysis of 
variance (ANOVA) or Welch’s test. Categorical variables were 
compared using Fischer’s exact test. The Spearman correlation 
was tested between the VAS score and complaint duration at 
presentation. A multivariate (multivariate ANOVA-general linear 
model) analysis was used to determine independent predictors. 
Univariate and multivariate post hoc analyses (Games-Howell test) 
were performed among all groups. A P-value of <0.05 was consid-
ered statistically significant.

Results
The median ages in the epididymo-orchitis, testicular torsion, 

testicular tumor, and non-acute scrotal pathology groups were 41 

Figure 1.  Visual Analogue Scale chart.
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(IQR: 9-68), 19 (10-32), 31.5 (16-48.5), and 43.5 (14-70.5) years, 
respectively (P < .001). The mean VAS scores in the epididymo-
orchitis, testicular torsion, testicular tumor, and non-acute scrotal 
pathology groups were 5.8 ± 1.9, 8.7 ± 0.9, 3.9 ± 2.2, and 1.6 ± 
1.9, respectively (P < .001).

The median WBC counts in the epididymo-orchitis, testicular 
torsion, testicular tumor, and non-acute scrotal pathology groups 
were 8.5 (3-12.8), 10.7 (6.3-14.6), 8.5 (4.6-11.7), and 7.1 (4-9.2) 
g/dL, respectively (P < .001), and their median neutrophil counts 
were 5.1 (1.1-8.4), 7.4 (2-11.6), 5.1 (3.1-8.9) and 3.7 (2.1-5.2) g/
dL, respectively (P < .001).

The median complaint durations at presentation were deter-
mined to be 6.5 (1-17.5), 1 (0.12-2.34), 27.5 (5-64.8), and 365 
(7-915) days in the epididymo-orchitis, testicular torsion, testicular 
tumor, and non-acute scrotal pathology groups, respectively (P < 
.001). In the univariate analysis, there were statistically significant 
differences between the groups in terms of body mass index (P = 
.002), percentage of neutrophils (P = .002), percentage of lym-
phocytes (P < .001), monocyte count (P < .001), neutrophil/lym-
phocyte ratio (NLR) (P < .001), and C-reactive protein (CRP) (P = 
.001). However, no statistically significant difference was observed 
between the groups in relation to lymphocyte count, history of 
scrotal trauma, or percentage of monocytes (P > .05) (Table 1).

In the multivariate analysis, age (P < .001), VAS score (P < .001), 
WBC count (P = .005), neutrophil count (P = .002), monocyte 
count (P = .010), NLR (P = .012), and complaint duration (P < 
.001) were found to be statistically significant parameters (Table 2).

Multivariate post hoc analysis was also performed and revealed 
that age was statistically significantly lower in the torsion group 

compared to the epididymo-orchitis and non-acute scrotal pathol-
ogy group (P < .001). In addition, the VAS score was statistically 
significantly higher in the torsion group compared to the remain-
ing 3 groups (P < .001) and in the epididymo-orchitis group 
compared to the non-acute scrotal pathology group (P < .001). 
Furthermore, WBC count was significantly different in the non-
acute scrotal pathology group compared to the torsion and epidid-
ymo-orchitis groups (P < .001) and in the torsion group compared 
to the epididymo-orchitis and tumor groups (P < .001 and P = 
.002, respectively).

Neutrophil count was statistically significantly lower in the non-
acute scrotal pathology group compared to the torsion, epidid-
ymo-orchitis, and tumor groups (P = .005, P = .008, and P = .010, 
respectively). Monocyte count was statistically significantly higher 
in the epididymo-orchitis group compared to the non-acute scro-
tal pathology group (P = 0.002). A statistically significant inverse 
correlation was found between the VAS score and complaint dura-
tion at presentation (r = −0.494 and P < .001) (Figure 2).

For scrotal DUS, sensitivity was 54.1% (n = 46), and specificity 
was 92% (4 false positives) in the epididymo-orchitis group, 87% 
(n = 27) and 100%, respectively, in the testicular torsion group, 
and 85.7% (n = 24) and 92.3% (2 false positives), respectively, 
in the tumor group. In 27 (87%) of the torsion patients, scrotal 
DUS showed no blood flow and was evaluated as testicular tor-
sion. In 4 patients, scrotal DUS imaging was reported as increased 
testicular venous blood flow and epididymo-orchitis. However, in 
these patients, due to the continued clinical suspicion of testicu-
lar torsions, scrotal exploration, the gold standard for diagnosis, 
was performed, and testicular torsions were detected. Eight (9.4%) 

Table 1.  Features of Patients with Scrotal Pathologies

​

Epididymo-
Orchitis 
(n = 85)

Torsion 
(n = 31)

Tumors 
(n = 28)

Non-Acute Scrotal 
Pathologies

(n = 84) P*

Age (year), median (IQR) 41 (9-68) 19 (10-32) 31.5 (16-48.5) 43.5 (14-70.5) < .001a

BMI, mean ± SD 26.8 ± 4.7 23.5 ± 2.7 25.4 ± 2.9 25.8 ± 3.6 .002b

VAS score, mean ± SD 5.8 ± 1.9 8.7 ± 0.9 3.9 ± 2.2 1.6 ± 1.9 < 001b

WBC (g/dL), median (IQR) 8.5 (3-12.8) 10.7 (6.3-14.6) 8.5 (4.6-11.7) 7.1 (4-9.2) < .001a

Neutrophil count (g/dL), median (IQR) 5.1 (1.1-8.4) 7.4 (2-11.6) 5.1 (3.1-8.9) 3.7 (2.1-5.2) < .001a

Neutrophil (%), median (IQR) 62 (36-80.8) 68.4 (27-89.2) 63.2 (39.1-78.9) 56.3 (35-65.7) .002a

Lymphocyte count (g/dL), median (IQR) 2.3 (0.7-3.1) 2.1 (0.5-3.7) 2.2 (1.2-3.4) 2.3 (1.3-3.2) .657a

Lymphocyte (%), mean ± SD 24.6 ± 16.1 23.6 ± 14.3 27.4 ± 9.8 32.5 ± 6.8 < .001b

Monocyte count (g/dL), median (IQR) 0.7 (0.2-1) 0.5 (0.3-0.9) 0.6 (0.3-0.9) 0.5 (0.2-0.8) < .001a

Monocyte (%), median (IQR) 7.6 (4.6-9.8) 6.1 (2.3-8.9) 7.5 (4.5-9.8) 7.9 (3.9-10.2) .061a

NLR, median (IQR) 3.1 ± 2.1 4.3 ± 3.1 2.7 ± 1.5 1.8 ± 0.6 < .001b

CRP (mg/L), median (IQR) 5.8 (0.2-27.9) 2.5 (0.2-12.6) 2.9 (0.1-9.1) 1.8 (0.4-3.9) .001a

Complaint duration at presentation (day), median (IQR) 6.5 (1-17.5) 1 (0.12-2.34) 27.5 (5-64.8) 365 (7-915) <.001a

Scrotal trauma, n (%) 8 (9.4) 1 (3.2) 0 3 (3.6) .241c

The non-acute scrotal pathologies group includes hydrocele/varicocele/spermatocele.
BMI, body mass index; CRP, C-reactive protein; IQR, interquartile range; NLR, neutrophil/lymphocyte ratio; VAS, Visual Analog Scale; WBC, white 
blood cell.
aWelch’s test, banalysis of variance test, cFisher’s exact test, *univariate analysis, **multivariate analysis (multivariate analysis of variance-general linear 
model).
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patients with epididymo-orchitis had a history of scrotal trauma, 6 
(7%) had acute prostatitis, 3 (3.5%) had urolithiasis, and 2 (2.4%) 
had neurogenic bladder. Urine cultures were available from 60 
patients with epididymo-orchitis, and bacterial growth was found 
in 6 of the patients (10%). Surgical testicular detorsion was per-
formed in 20 (64.6%) patients, and orchiectomy in 11 patients 
(35.4%) in the torsion group.

Discussion
In scrotal pathologies, the duration of the patient’s complaints, 

the presence and severity of pain are crucial parameters in dif-
ferential diagnosis. In cases of epididymo-orchitis, alongside the 
straight spermatic cord, increased flow has been demonstrated 
in color Doppler studies, along with the clinical features of the 
infection. In gray-scale imaging, testicular torsion with a whirlpool 
sign and absence of flow distal to the whirlpool is associated with 
more severe pain due to tissue ischemia and infarction.12 The EAU 

guideline states that the complaint duration at presentation is short 
in patients with torsion, with almost 70% presenting within 12 
hours.6 In this study, the median complaint duration at presenta-
tion was shorter in patients with torsion than in the other groups, 
with a median value of 1 day. It is evident that patients with torsion 
present to the hospital in a shorter time, but there is not sufficient 
data to explain why this is the case. In this cohort, the VAS score 
was higher in the torsion group than in other groups. Patients with 
torsion may visit the hospital earlier due to the more severe pain 
they experience.

The sensitivity and specificity of scrotal DUS are high. 
However, in this cohort, 13% of testicular torsion cases were not 
detected by scrotal DUS, and the diagnosis could only be made 
through scrotal exploration. In 4 patients, scrotal DUS imaging 
was reported as increased testicular venous blood flow, and tes-
ticular torsions were detected with scrotal exploration. The rea-
son for the misdiagnosis in these cases may be due to increased 
venous flow in the early stages of testicular torsion, as previously 
described in the literature.13 Prehn’s sign, the severity of pain, 
complaint duration at presentation, the presence or absence of 
pyuria in the urinalysis, and inflammatory parameters such as 
CRP, WBC, and NLR influenced the decision to perform scrotal 
exploration.

In this study, laboratory parameters were evaluated in detail 
among the differential diagnoses of scrotal pain. The WBC count 
was higher in patients with torsion than in other groups. It has been 
reported that the WBC count is higher in patients with torsion.14 
Bitkin et al15 identified a WBC count cut-off of 9.2 in patients with 
torsion and reported a positive predictive value of 85.4% and a 
negative predictive value of 81.8%. In this study, the neutrophil 
count was higher in patients with torsion than in other groups. 
Elevated WBC and neutrophil counts may be useful parameters in 
the differential diagnosis of torsion.

It has been stated that the NLR is a useful parameter in the differ-
ential diagnosis of many diseases.16,17 In this study, NLR was high 
in both the torsion and epididymo-orchitis groups. In some studies, 
NLR was compared with healthy controls in acute scrotum cohorts 
consisting of patients with torsion and epididymo-orchitis. In these 
studies, parallel to the findings, NLR was higher in both torsion 
and epididymo-orchitis groups compared to the controls.18,19

Limitations
Our study is retrospective. Additionally, the complaint duration 

at presentation was noted to rely on the patients’ retrospective self-
report. The operator and timing variability in scrotal DUS and the 
relative nature of the VAS scale are some of the limitations. Another 
limitation is the small number of patients in these groups due to 
the rarity of testicular torsion and tumor cases compared to epidid-
ymo-orchitis. This study, which included patients who applied to 
or were consulted to a urology clinic, may lead to selection bias.

However, with this scrotal pain cohort, there was an opportu-
nity to take a holistic approach and evaluate all these conditions 
together in the differential diagnosis.

Conclusions
Among patients with scrotal pain, those with testicular torsion 

had higher blood leukocyte and neutrophil counts than other 
patients. In addition, the testicular torsion group had lower com-
plaint duration at presentation and higher VAS scores. An inverse 
correlation was found between the VAS score and complaint 
duration at presentation in the scrotal pain patients. The findings 
indicate that the reason for the lower complaint duration at pre-
sentation in patients with testicular torsion is their high VAS scores. 

Table 2.  Multivariate Analysis of Paramaters

​
Odds 
Ratio

95% Confidence 
Interval​

PLower Upper

Age 4.287 1.429 4.997 < .001**

BMI 5.350 0.821 17.833 .121**

VAS score 6.284 0.114 9.923 < .001**

WBC 3.830 0.614 5.934 .005**

Neutrophil count 4.140 3.488 10.464 .002**

Lymphocyte (%) 2.715 0.279 8.147 .065**

Monocyte count 0.950 0.317 4.228 .010**

NLR 2.953 0.984 9.844 .012**

CRP 3.230 2.205 9.692 .060**

Complaint duration at 
presentation

8.646 2.593 11.315 < .001**

BMI, body mass index; VAS, Visual Analog Scale; NLR, neutrophil/
lymphocyte ratio; WBC, white blood cell; CRP, C-reactive protein.
Results of multivariate post hoc analysis (Games–Howell test):
Age: P < .001 for torsion versus epididymo-orchitis and non-acute 
scrotal pathologies.
VAS score: P < .001 for torsion versus the remaining 3 groups and P < 
.001 for epididymo-orchitis versus non-acute scrotal pathologies.
WBC count: P < .001 non-acute scrotal pathologies versus torsion and 
epididymo-orchitis, P < .001 for torsion versus epididymo-orchitis, and 
P = .002 for torsion versus tumors.
Neutrophil count: P = .005 for non-acute scrotal pathologies versus 
torsion, P = .008 for non-acute scrotal pathologies versus epididymo-
orchitis, and P = .010 non-acute conditions versus tumors.
Monocyte count: P = .002 for epididymo-orchitis versus non-acute 
scrotal pathologies.
NLR: P < .001 for non-acute scrotal pathologies versus torsion and 
epididymo-orchitis and P < .001 for torsion versus tumors.
Complaint duration at presentation: P = .017 non-acute scrotal 
pathologies versus torsion, P = .028 for tumors versus torsion, P = .035 
for epididymo-orchitis versus torsion, and P = .044 for non-acute 
scrotal pathologies versus epididymo-orchitis.
**Multivariate analysis (multivariate analysis of variance-general linear 
model).
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To the best of knowledge, this is the first study in the literature to 
evaluate this relationship.
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