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ABSTRACT

Background: Scrotal pathologies are common emergency diseases in male population. The ultrasound is non-invasive tool useful
in diagnosis of different disorders.

Methods: An observational cross-sectional study conducted in Radiology department of Rizgary Teaching hospital and Rojhalat
Emergency hospital at Erbil city, Kurdistan region, Iraq within two years from March 1, 2023, to February 28, 2025 on sample
of one hundred males with scrotal pain and swelling. Clinical diagnosis of cases was done in emergency department and obtained
from their records. The ultrasound diagnosis was implemented by researchers after completing their ultrasound examination
Findings: Clinical diagnosis revealed hydrocele in 40% of patients and varicocele in 42% of them. By ultrasound, the hydrocele
was present in 32% of patients and varicocele in 38% of them, while normal testes were detected by ultrasound in 70% of patients.
Generally, the present study found that most of studied scrotal pathologies are varied with age of patients.

Conclusions: The ultrasound is a highly accurate and cost-effective imaging tool in differential diagnosis of scrotal pain and
swelling. Scrotal pathologies detected by ultrasound examination are variable in regard to different age groups.
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INTRODUCTION

The epididymis, testicles, and the lower portion of the spermatic cord are all located in the fibromuscular cutaneous sack known
as the scrotum. Neoplastic diseases, simple inflammatory diseases, and congenital abnormalities are among the pathological
conditions that impact these structures ®. The definition of acute scrotum is pain, whether or not there is scrotal oedema. It is
considered as a medical emergency that occur accompanying localized or systemic symptoms 2 3. Spermatic cord torsion and
acute epididymitis or epididymoorchitis are two of the most common differential diagnosis for acute scrotum. Rare diagnoses
include idiopathic scrotal oedema, segmental testicular infarction, testicular tumour, and strangulated hernia #. This discussion
will focus solely on those experiencing acute pain without a prior history of trauma or the presence of a tumour before the
discomfort's beginning. The clinical symptoms of the many aetiologies of acute scrotal discomfort exhibit overlapping °.

Information explicitly detailing the occurrence of acute scrotum as a presenting symptom is few; however, male genitourinary
problems are believed to constitute between 0.5% and 2.5% of total visits to emergency rooms. On the other hand, testicular
torsion is thought to occur once per 4000 years. It is expected that 1 out of 160 males may get spermatic cord torsion within the
first twenty-five years of their lives &. The occurrence, while conceivable at any age, significantly declines into adulthood. Among
youngsters, the predominant cause of acute scrotal pain is torsion of the appendix testis, rather than torsion of the spermatic cord.
The most frequent cause of acute scrotal pain in adults is epididymitis. Annually, it is predicted that more than 600,000 instances
are identified in emergency rooms across the United States, with this ailment accounting for One out of 144 ambulatory visits for
men aged 18 to fifty years old. Due to varying associated risks and microbial aetiologies, the illness typically has a bimodal age
occurrence 7.

A physical examination that involves observation, inspection, and eliciting indicators such cremasteric reflux may be inconclusive
due to the patient's pain and discomfort, and a physical exam alone frequently is unable to differentiate between the reasons of
acute scrotum since signs and symptoms can coincide . Urine dipsticks, urine cultures, and microscopy are examples of laboratory
tests that can only support clinical judgment °. Given its quick diagnostic capabilities, ultrasonography has become the gold
standard for assessing acute scrotal diseases. Imaging is crucial in this situation. When paired with colour Doppler, high-resolution
grayscale ultrasound delivers comprehensive anatomical and vascular information, enabling quick and precise diagnosis *°.

Since ultrasound reveals detailed anatomy of the testicles along with neighboring tissues and assesses arterial circulation in the
present moment, it is a crucial method of imaging in the diagnosis of testicular and scrotal disease. Nonspecific manifestations
including scrotal pain, swelling, or a palpable scrotal tumour are frequently found during a physical examination. In addition to
identifying and characterizing intra-testicular or extra-testicular lesions, ultrasound can frequently differentiate between benign
and malignant lesions and indicate circumstances that call for immediate surgery. Moreover, ultrasound examination is a secure,
cost-effective, and easily accessible diagnostic technique that does not necessitate irradiation . It has been shown that the
diagnosis of scrotal swellings is significantly impacted by colour Doppler examination of the scrotum. Assessing acute scrotal
oedema is the primary use of colour Doppler ultrasound, which can show scrotal blood flow, particularly in the differential
diagnosis of testicular torsion and epididymoorchitis 2. This study aimed to investigate age-specific variations in ultrasound
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features of scrotal pain and swelling.

METHODS

Design of current study was an observational cross-sectional implemented within period of two years, from March 1, 2023, to
February 28, 2025, in Radiology department of Rizgary Teaching hospital and Rojhalat Emergency hospital at Erbil city,
Kurdistan region, lIrag. The subject cohort consisted of males with scrotal pain and swelling. Males in various age groups
presented with scrotal pain and swelling referred for ultrasound assessment were eligible to participate. Those with previous
diagnosis, systemic diseases and patients who declined to participate were excluded. The study protocol received approval from
the Kurdistan Higher Council of Medical Specialists Ethics Committee, hospital administration, and oral informed consent of
patients or their parents (pediatric patients). Following their eligibility for inclusion and exclusion criteria, one hundred males
with scrotal pain and swelling were chosen.

Researchers obtained the information from the male patients who were enrolled directly or from their saved records using a
prepared questionnaire. The researchers created the survey. The survey asked about the following: age of enrolled male patients,
clinical diagnosis of male patients, the ultrasound diagnosis of male patients regarding scrotal pain and swelling. Clinical
diagnosis of cases was done by Urologists, Surgeons and Physicians in emergency department of the hospitals and obtained from
their records. The ultrasound diagnosis was implemented by researchers after completing their ultrasound examination using
(Mindray-Resona 7-2017, Philips hd11xe-2007 and Samsung R7-2011) equipments.

To statistically examine the collected data, the Statistical Package of Social Sciences software, version 26, was utilized.
Categorical variables were examined using the chi square or Fisher's exact tests. Kappa statistic was applied to assess the
agreement. The study employed a significance threshold of 0.05 or below.

RESULTS

Present study enrolled one hundred patients with scrotal pain and swelling, presented with mean age (31.7 years); 32% of patients
were in age group 20-29 years and 34% of them were in age group of 30-39 years. (Figure 1)

Age groups

50-59 years 8
40-49 years 14
30-39 years 34
20-29 years 32
10-19 years 4

<10 years 8
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Figure 1: Patients age groups.

Clinical diagnosis revealed hydrocele in 40% of patients and varicocele in 42% of them. Normal testes were detected clinically
in 24% of patients, while testicular torsion was detected clinically in 20% of patients and torsion of appendix testes was present
in 30% of them. Epididymo-orchitis was detected clinically in 44% of patients and orchitis in 48% of them. The cysts were
detected clinically in 32% of patients, while epididymal microlitiasis was detected clinically in 8% of patients. Haematocele was
detected clinically in 12% of patients, while spermatocele was detected in 8% of them and pyocele in 8% of them. Reducible
hernia was detected clinically in 30% of patients, while strangulated inguinal hernia was detected clinically in 6% of patients and
tumors were present in 16% of them. (Figure 2)
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Clinical diagnosis
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Reducible hernia 30
Pyocele 8
Spermatocele | 8
Haematocele 12
Epididymal microlithiasis 8
Cysts 32
Orchitis 48
Epididymo-orchitis 44
Torsion of the appendix testis 30
Testicular torsion 20
Normal testes 24
Varicocele 42
Hydrocele

No.
Figure 2: Clinical diagnosis of scrotal pain and swelling.

By ultrasound, the hydrocele was present in 32% of patients and varicocele in 38% of them. Normal testes were detected by
ultrasound in 70% of patients, while testicular torsion was detected in 4% of patients with no diagnosis of torsion of appendix
testes. Epididymo-orchitis was detected by ultrasound in 16% of patients and orchitis in 14% of them. The cysts were detected
by ultrasound in 26% of patients, while epididymal microlitiasis was detected in 12% of patients. Haematocele was detected by
ultrasound in 8% of patients, while spermatocele was detected in 4% of them and pyocele in 4% of them. Reducible hernia was
detected clinically in 6% of patients, while strangulated inguinal hernia was detected clinically in 4% of patients and tumors were
not diagnosed by ultrasound. (Figure 3)

Ultrasound diagnosis

Tumors

Strangulated inguinal hernia
Reducible hernia

Pyocele

Spermatocele

Haematocele

Epididymal microlithiasis
Cysts

Orchitis

Epididymo-orchitis

Torsion of the appendix testis
Testicular torsion

Normal testes

Varicocele 38
Hydrocele 32
0 20 40 60 80
No.

Figure 2: Clinical diagnosis of scrotal pain and swelling.

The hydrocele cases were significantly varied by age groups (p<0.001), as increased with elderly age groups. Varicocele cases
were significantly predominant in middle age groups (p=0.002). Normal testes were significantly higher in childhood age group
(p=0.001). Testicular torsion was significantly prevalent in adolescent age group (p<0.001). Epididymo-orchitis was significantly
higher in middle age groups (p<0.001). No statistically significant differences between cases with age groups in regard to orchitis,
cysts, spermatocele, pyocele and reducible hernia. The epididymal microlitiasis cases were significantly varied by age groups
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(p=0.01), as increased with childhood. Haematocele cases were significantly predominant in childhood (p<0.001). Testicular
torsion was significantly prevalent in middle age group (p<0.001). (Table 1)

Table 1: Ultrasound diagnosis in regard to age groups.

US diagnosis Age groups P
<10y. 10-19. 20-29y. 30-39y. 40-49y. 50-59y.
No. (%) No. (%0) No. (%0) No. (%0) No. (%) No. (%0)
Hydrocele <0.0018
Positive 4 (50.0) 4 (100.0) 0 10 (29.4) 6 (42.9) 8 (100.0)
Negative 4 (50.0) 0 32(100.0) 24 (70.6) 8 (57.1) 0
Varicocele 0.002%
Positive 0 0 14 (43.8) 20 (58.8) 4 (28.6) 0
Negative 8 (100.0) 4(100.0) 18 (56.3) 14 (41.2) 10 (71.4)  8(100.0)
Normal testes 0.001%
Positive 8 (100.0) 0 28 (87.5) 20 (58.8) 10 (71.4) 4 (50.0)
Negative 0 4(100.0) 4 (125) 14 (41.2) 4 (28.6) 4 (50.0)
Testicular torsion <0.001%
Positive 0 4(100.0) O 0 0 0
Negative 8 (100.0) 0 32(100.0) 34 (100) 14 (100.0) 8 (100.0)
Epididymo-orchitis <0.0018
Positive 0 0 2(6.3) 14 (41.2) 0 0
Negative 8 (100.0) 4(100.0)  30(93.8) 20 (58.8) 14 (100.0)  8(100.0)
Orchitis 0.12"Ns
Positive 0 0 6 (18.8) 8 (23.5) 0 0
Negative 8 (100.0) 4(100.0) 26 (81.2) 26 (76.5) 14 (100.0)  8(100.0)
Cysts 0.1NS
Positive 0 0 8 (25.0) 12 (35.3) 2 (14.3) 4 (50.0)
Negative 8 (100.0) 4(100.0) 24 (75.0) 22 (64.7) 12(85.7)  4(50.0)
Epididymal microlithiasis 0.01%
Positive 4 (50.0) 0 4 (12.5) 2(5.9) 2(14.3) 0
Negative 4 (50.0) 4(100.0) 28 (87.5) 32 (94.1) 12(85.7)  8(100.0)
Haematocele <0.001%
Positive 4 (50.0) 0 0 0 4 (28.6) 0
Negative 4 (50.0) 4(100.0)  32(100.0) 34 (100) 10 (71.4)  8(100.0)
Spermatocele 0.1Ns
Positive 0 0 0 4 (11.8) 0 0
Negative 8 (100.0) 4(100.0)  32(100.0) 30(88.2) 14 (100.0)  8(100.0)
Pyocele 0.1Ns
Positive 0 0 0 4(11.8) 0 0
Negative 8 (100.0) 4(100.0)  32(100.0) 30(88.2) 14 (100.0) 8 (100.0)
Reducible hernia 0.2Ns
Positive 0 0 0 4(11.8) 2(14.3) 0
Negative 8 (100.0) 4(100.0)  32(100.0) 30(88.2) 12(85.7)  8(100.0)
Strangulated inguinal hernia <0.001°
Positive 0 0 0 0 4 (28.6) 0
Negative 8 (100.0) 4(100.0)  32(100.0) 34 (100) 10 (71.4)  8(100.0)

S=Significant, NS=Not significant.

According to Kappa statistics, stronger agreement between clinical diagnosis and ultrasound diagnosis was shown regarding
strangulated inguinal hernia (kappa=0.79), haematocele (kappa=0.77), pyocele (kappa=0.64) and varicocele (kappa=0.58), while
lowest agreement was shown regarding hydrocele (kappa=0.48), epididymo-orchitis (kappa=0.39), epididymal microlithiasis
(kappa=0.33), orchitis (kappa=0.3), testicular torsion (kappa=0.29), cysts (kappa=0.27) and reducible hernia (kappa=0.25). No
significant agreement was reported between clinical diagnosis and ultrasound diagnosis was shown regarding torsion of appendix
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testes, spermatocele and tumors. (Table 2)

Table 2: Comparison between clinical and ultrasound diagnosis.

Diagnosis Clinical Ultrasound Kappa P

No. % No. %
Hydrocele 0.48 <0.001°8
Positive 40 40.0 32 32.0
Negative 60 60.0 68 68.0
Varicocele 0.58 <0.0018
Positive 42 42.0 38 38.0
Negative 58 58.0 62 62.0
Normal testes 0.23 <0.001%
Positive 24 24.0 70 70.0
Negative 76 76.0 30 30.0
Testicular torsion 0.28 <0.0018
Positive 20 20.0 4 4.0
Negative 80 80.0 96 96.0
Torsion of the appendix testis - -
Positive 30 30.0 0 -
Negative 70 70.0 100 100.0
Epididymo-orchitis 0.39 <0.001%
Positive 44 44.0 16 16.0
Negative 56 56.0 84 84.0
Orechitis 0.3 <0.001%
Positive 48 48.0 14 14.0
Negative 52 52.0 86 86.0
Cysts 0.27 0.006°
Positive 32 32.0 26 26.0
Negative 68 68.0 74 74.0
Epididymal microlithiasis 0.33 0.0018
Positive 8 8.0 12 12.0
Negative 92 92.0 88 88.0
Haematocele 0.77 <0.001%
Positive 12 12.0 8 8.0
Negative 88 88.0 92 92.0
Spermatocele -0.05 0.5Ns
Positive 8 8.0 4 4.0
Negative 92 92.0 96 96.0
Pyocele 0.64 <0.001°
Positive 8 8.0 4 4.0
Negative 92 92.0 96 96.0
Reducible hernia 0.25 <0.001%
Positive 30 30.0 6 6.0
Negative 70 70.0 94 94.0
Strangulated inguinal hernia 0.79 <0.001°
Positive 6 6.0 4 4.0
Negative 94 94.0 96 96.0
Tumors - -
Positive 16 16.0 0 -
Negative 84 84.0 100 100.0

S=Significant, NS=Not significant.
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DISCUSSION

Numerous conditions, including infection, vascular pathology, trauma and tumors can affect the scrotum. Alongside an
individual's history of illness and physical examination, ultrasound is the preferred image technique for evaluating scrotal diseases
13

The current study found that average age of patients with scrotal pain and swelling was (31.7 years). This mean age is close to
mean age of (34 years) reported by recent retrospective record-based study in Saudi Arabia on patients with scrotal diseases 4.
Our study found that common clinical diagnosis of patients with scrotal pain and swelling was orchitis (48%), followed by;
epididymo-orchitis (44%), varicocele (42%) and hydrocele (40%). These findings are close to results of recent cross sectional
Indian study which revealed that orchitis, hydrocele and varicocele were the common clinical diagnosis of adult patients with
scrotal pain and swelling 5.

The ultrasound examination of present study for patients with scrotal pain and swelling found that 70% of cases had normal testes,
while cysts were detected by ultrasound in 26% of patients, epididymo-orchitis was detected by ultrasound in 16% of patients
and orchitis in 14% of them. These findings are in agreement with results of previous review study conducted in United States of
America which stated that ultrasonography is accurate in diagnosis of scrotal pathology with main findings of normal testes,
cysts, epididymo-orchitis and orchitis *. However, our study findings are inconsistent with results of previous prospective cross
sectional Iragi study which reported the hematocele as the common ultrasound findings in patients with scrotal swelling 6. This
inconsistency might be attributed to differences in etiologies of scrotal pathology between different country areas. Another
previous study carried out in Nepal revealed that epididymitis was the main ultrasound finding, followed by cysts and normal
testes 7. In general, there was a wide gap between clinical diagnosis and ultrasound finding regarding normal testes (24% vs.
70%). This finding is similar to results of previous study implemented in United Kingdom which reported that ultrasound is
highly accurate tool in diagnosis of scrotal diseases and saving high cost®®.

Generally, the present study found that most of studied scrotal pathologies are varied with age of patients. Consistently, recent
cross sectional study implemented in Irag on documented that scrotal diseases assessed by ultrasound are varying with different
age groups of patients °. The hydrocele cases were increased with elderly age groups (p<0.001). This finding coincides with
results of recent study in Nepal 2°. Middle age patients were significantly related to varicocele, epididymo-orchitis and
strangulated inguinal hernia. These findings are close to results of recent Turkish study 2. In our study, adolescent and children
age patients were significantly related to normal testes, testicular torsion, epididymal microlitiasis and hematocele. Similarly,
recent Polish study reported that common sonography findings of scrotal pain in pediatrics and adolescents were testicular torsion,
epididymal microlitiasis and hematocele 2.

In present study, stronger agreement between clinical diagnosis and ultrasound diagnosis was shown regarding strangulated
inguinal hernia (kappa=0.79), haematocele (kappa=0.77), pyocele (kappa=0.64) and varicocele (kappa=0.58), while lowest
agreement was shown regarding hydrocele (kappa=0.48), epididymo-orchitis (kappa=0.39) and no agreement was shown
regarding torsion of appendix testes, spermatocele and tumors. These findings are close to results of previous cross sectional
study conducted in Cameroon which reported higher agreement between clinical diagnosis and ultrasound in cases of varicocele
and testicular torsion with no agreement was shown regarding orchitis and tumors 2,

In conclusion, the ultrasound is a highly accurate and cost-effective imaging tool in differential diagnosis of scrotal pain and
swelling. Scrotal pathologies detected by ultrasound examination are variable in regard to different age groups. This study
recommended use of ultrasound in diagnosis of scrotal diseases.

ACKNOWLEDGMENT
Great thanks to all medical and health staff working in hospitals.

CONFLICT OF INTEREST
Declared none.

REFERENCES

1.  Kumar K, Kumari M, Kumar V, Suman SK. Evaluation of Scrotal Pathologies by Ultrasound and Color Doppler. Cureus
2023; 15(3):e36776.

2. Agrawal AM, Tripathi PS, Shankhwar A, Naveen C. Role of ultrasound with color Doppler in acute scrotum
management. J Family Med Prim Care 2014; 3:409-412.

3. YuY, Zhang F, An Q, Wang L, Li C, Xu Z. Scrotal exploration for testicular torsion and testicular appendage torsion:
Emergency and reality. Iran J Pediatr 2015; 25:e248.

4. Khaleghnejad-Tabari A, Mirshermirani A, Rouzrokh M, Mahmudi M, Baghaiepour MR, Ghaffari P, et al. Early
exploration in the management of acute scrotum in children. Iran J Pediatr 2010; 20:466-470.

5. Damrow T, Bellinger R, Lin J, Walker JA. An unusual case of acute scrotal pain. Cureus 2023; 15:e45221.

6. Garcia-Fernandez G, Bravo-Hernandez A, Bautista-Cruz R. [Testicular torsion: A case report]. Cir Cir 2017; 85(5):432-
435.

7. Kim JS, Shin YS, Park JK. Clinical features of acute scrotum in childhood and adolescence: Based on 17years
experiences in primary care clinic. Am J Emerg Med 2018; 36(7):1302-1303.

8. Havish S. Acute scrotal pain. Aust J Gen Pract 2013; 24:790-792.

156
VASCULAR & ENDOVASCULAR REVIEW

www.VERjournal.com


http://www.verjournal.com/

Ultrasound Evaluation of Scrotal Pain and Swelling According to Age Group

10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Tissot S, Perrott C, Grills R: The role of a urine dipstick in the diagnosis of the acute scrotum . BJUI Compass 2022;
3:287-290.

Vijayakumar V, Rama Krishnan KK, Bala P, SV, T P, Das P. Decoding Acute Scrotum: Diagnostic Accuracy of
Ultrasound in Urgent Clinical Settings. Cureus 2024; 16(10):e71011.

Kihn AL, Scortegagna E, Nowitzki KM, Kim YH. Ultrasonography of the scrotum in adults. Ultrason 2016; 35:180—
197.

Singh JP, Josh PS, Neki NS. Color Doppler Evaluation of Scrotal Swellings. Int J Curr Res Med Sci 2018; 4:81-90.
Schwarze V, Marschner C, Ribenthaler J, Negrdo de Figueiredo G, Clevert DA. Overview of ultrasound applications
for assessing scrotal disorders. J Ultrasound Med 2020; 39(6):1047-1056.

Ayed A, Alwadai R, Sohail SK, Rizvi SF, Alshahrani NZ, Ahmed OB, et al. Clinical characteristics, management, and
treatment outcomes of epididymo-orchitis among patients in a referral hospital in Southern Saudi Arabia. Journal of
Men’s Health 2024; 20(5): 21-29.

Gogineni J, Santhaseelan RG, Kuppusami BR, Ahmad S, Prasad G. A clinico-epidemiological profile of scrotal
swellings among adults in a tertiary care hspital. Texila International Journal of Public Health 2024; 12 (4): 1-8.
Aubaid HN. Al-Garawy R, Hammed MH. Sonographic Findings In Scrotal Swellings. Journal of Kerbala University
2014; 12 (2): 95-105.

Chhetri PK, Tayal A, Deka PK. USG in evaluation of patients with scrotal pain. Journal of College of Medical Sciences-
Nepal 2012; 8 (1): 18-22.

Parkinson RJ, Walton TJ, Lemberger RJ. Use and Misuse of Testicular Ultrasound in Routine Clinical Practice in a UK
Teaching Hospital. British Journal of Medical and Surgical Urology 2009; 2(3):105-110.

Hassan HN, Oraibi AH, Alkafaji AE. Acute scrotum management: The significance of color Doppler ultrasound. Med
J Babylon 2025; 22:453-457.

Deo K, Chaudhary AK, Shrestha R, Chaudhary A, Adhikari B, Bista A, et al. Hydrocele among Patients undergoing
Surgery in the Department of Surgery in a Tertiary Care Center: A Descriptive Cross-sectional Study. INMA J Nepal
Med Assoc 2024; 62(275):458-462.

Atay M, Toprak H, Akcay A, Mehdi E, Yilmaz M. Association between left-sided varicocele and epididymo-orchitis
with sonographic findings. J Clin Ultrasound 2024; 52(6):700-704.

Sosnowska-Sienkiewicz P, Januszkiewicz-Lewandowska D, Mankowski P. Testicular and scrotal abnormalities in
pediatric  and  adult patients. Pol  Przegl Chir 2024; 96(1): 88-96. Available from:
https://doi.org/10.5604/01.3001.0053.9349

Seme Engoumou A, Mbede M, Awana A, Idi A, Mbassi AA, Mbouche L, et al. Contribution of Doppler Ultrasound
in the Evaluation of Scrotal Pain and Swelling. Health Sci Dis 2019; 20(2): 116-121. Available from:
https://www.hsd-fmsb.org/index.php/hsd/article/view/1389

157
VASCULAR & ENDOVASCULAR REVIEW

www.VERjournal.com


http://www.verjournal.com/
https://doi.org/10.5604/01.3001.0053.9349
https://www.hsd-fmsb.org/index.php/hsd/article/view/1389

