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Abstract: 
Objective: Objective of this study was to find out the diagnostic accuracy Doppler ultrasound in diagnosis of 

testicular torsion in patients presenting with scrotal pain taking surgical findings as Gold Standard.  

Study Design: Cross-sectional study 

Place and Duration of Study: Department of Radiology, Allied Hospital, Faisalabad from October 2017 to March 

2018. 

Material and methods; we took 111 male patients of 15-45 years of age with acute scrotal pain (12-48 hours) and 

with clinical suspicion of testicular torsion. Data was collected using non-probability - purposive sampling from 

department of Radiology, Allied Hospital, Faisalabad in 6 months. Doppler ultrasonography was carried out in all 

the patients by a single radiologist under supervision of my supervisor by using TOSHIBA Just Vision USG machine 

equipped with curvilinear probe and Doppler USG facilities and the findings was recorded. Then patients were sent 

for surgery and intraoperative findings were noted. All surgeries were done by a single surgical team. 

 Results: In this study the mean age of patients was 29 ± 6.52 years. The mean duration of scrotal pain 18.12 ±5.03 

and average scrotal pain was 7.17 ± 1.50. Forty-three (38.7%) patients had moderate pain and 68 (61.3%) presented 

with severe pain.  On Doppler ultra-sonography testicular swelling was seen in 106(95.5%) patients, decreased 

Echogenicity was not fond in any patient while decreased blooded follow was observed in 100 (90.1%) of the patients. 

The sensitivity and specificity of Doppler ultrasonography was 98.06% and 87.5% respectively taking surgical 

findings as gold standard.  Positive and negative predictive value of Doppler Ultrasonography were 99.02% and 

77.78% respectively while overall diagnostic accuracy of Doppler ultrasonography was 97.3% taking surgical 

findings as gold standard  

Conclusion: According to this study, Doppler ultrasonography can be used to detect testicular torsion in patients 

presenting with acute scrotal pain with reliable sensitivity (98.06%), specificity (87.5%) and good diagnostic 

accuracy (97.3%).  
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INTRODUCTION: 

Acute scrotal pain is most commonly caused by 

testicular torsion, torsion of the appendix testis, 

epididymitis and/or orchitis. Of these, only 

testicular torsion is an absolute surgical emergency 

as testicular salvage is inversely related to the 

duration of ischaemia.(1) Testicular torsion is a 

true urologic emergency and must be differentiated 

from other complaints of testicular pain because a 

delay in diagnosis and management can lead to loss 

of the testicle.(2) 

All prepubertal and young adult males with acute 

scrotal pain should be considered to have testicular 

torsion until proven otherwise.(3) About 20% of 

boys presenting with an acute scrotum actually 

have Testicular Torsion.(4) The most common 

signs and symptoms include red, swollen scrotum 

and acutely painful testicle, often in the absence of 

trauma. Nausea and vomiting are common. (5)  

It is difficult, however, to differentiate testicular 

torsion from torsion of the appendix testis and 

epididymitis/orchitis based on historical features 

alone. The boys with testicular torsion did, 

however, seek medical attention earlier.(6) More 

recently, Doppler ultrasonography (DUS) has 

become an imaging modality for the examination 

of the acute scrotum with the purpose of detecting 

ischaemia, thus reducing the need for explorative 

surgery. (7) 

US findings include an enlarged heterogeneous 

testis, ipsilateral hydrocele, skin thickening, and no 

color Doppler flow signal in the testis or spermatic 

cord.(8) Doppler ultrasonography for the diagnosis 

of testicular torsion has 94% sensitivity, 96% 

specificity.(9) 

However, on review of literature it becomes 

evident that there are shortcomings in considering 

Doppler as Gold Standard, and stating that 

testicular torsion is a clinical diagnosis requiring 

consideration of many variables, not only color 

Doppler. (10) 

 

Rationale of the study is to evaluate the diagnostic 

accuracy of Doppler USG as the noninvasive 

technique to detect testicular torsion and avoid 

undue surgical exploration. DUS is cost & time 

effective and non-invasive technique. If DUS will 

yield high diagnostic accuracy for testicular 

torsion, then in future we will use DUS as primary 

diagnostic tool to screen patients with scrotal pain. 

It will help to excessive surgeries and reduce 

burden of surgeons and hospital 

 

MATERIALS AND METHODS: 

This Cross-sectional study performed in 

Department of Radiology, Allied Hospital, 

Faisalabad. After taking permission from ethical 

committee of hospital, 111 male patients fulfill 

selection criteria were enrolled in the study from 

emergency department of NHM. Written informed 

consent was taken from each patient was taken. 

Demographic profile (name, age, address) will also 

obtained from each patient. Doppler 

ultrasonography was carried out in all the patients 

by a single radiologist under supervision of my 

supervisor by using TOSHIBA Just Vision USG 

machine equipped with curvilinear probe and 

Doppler USG facilities and the findings was 

recorded. Then patients were sent for surgery and 

intraoperative findings were noted. All surgeries 

were done by a single surgical team. All this 

information was recorded on proforma (attached). 

Statistical analysis was performed by entering all 

the data in SPSS version 18. The qualitative data 

like Doppler USG findings, severity of pain (mild, 

moderate, severe) for testicular torsion was 

presented as frequency distribution. Quantitative 

data in the study like age was presented as means 

and standard deviations. 2x2 table was generated to 

calculate sensitivity, specificity, positive predictive 

values, negative predictive values and diagnostic of 

CDUS taking surgery as a gold standard. Effect 

modifiers like age and duration of pain was 

controlled by stratifications. Chi-Square test was 

applied to see significance of these effect 

modifiers, at p-value ≤ 0.05.  

 

RESULTS: 

In this study the mean age of patients was 29 ± 6.52 

years with minimum and maximum ages 15 and 45 

years (age range = 30 years) respectively. Table-

1There were 56 (50.45%) patients who were 15-29 

years of age and 55(49.5%) were 30-45 years of 

age.The mean duration of scrotal pain was 18.12 

±5.03 hours with minimum and maximum duration 

of pain 12 – 24 hours.There were 61 (54.95%) 

patients who presented with 12-17 hours of their 

pain and rest of 50 (45.05%) presented with 18-24 

hours. According to visual analog scale (VAS) 

scrotal pain was also measured, the average scrotal 

pain was 7.17 ± 1.50. The minimum and maximum 

scrotal pain was 5 and 10 on VAS respectively. 

Forty-three (38.7%) patients had moderate pain and 

68 (61.3%) presented with severe pain. On Doppler 

ultra-Sonography testicular swelling was seen in 

106(95.5%) patients, decreased Echogenicity was 

not fond in any patient while decreased blooded 

follow was observed in 100 (90.1%) of the patients. 

Testicular torsion was found positive in 102 

(91.9%) patients on Doppler ultrasonography. 

Table-2 Testicular torsion was found positive in 

103 (92.8%) patients on their surgical findings. 

Table-3 Moreover there were 101 (91%) patients 

who were diagnosed positive on both Doppler 

ultrasonography and on surgical findings, 1(0.9%) 

patient was diagnosed positive on Doppler ultra-

sonography but was negative on surgical findings, 

2(1.8%) patients were diagnosed positive on 
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surgical findings and were negative on Doppler 

ultra sonography. Lastly there were 9(6.3%) cases 

that were diagnosed negative on both Doppler ultra 

sonography and surgical findings.The sensitivity 

and specificity of Doppler ultrasonography was 

98.06% and 87.5% respectively taking surgical 

findings as gold standard. Positive and negative 

predictive value of Doppler Ultrasonography were 

99.02% and 77.78% respectively while overall 

diagnostic accuracy of Doppler ultrasonography  

was 97.3% taking surgical findings as gold 

standard. Table- 4 We stratified our data over age 

groups (15-29 and 30-45) and duration of pain (12-

17 hours and 18-24 hours). Applying chi-square we 

found significant association between diagnosis of 

Testicular torsion on surgical and Doppler ultra 

sonography with respect to age groups and duration 

of pain (p-value < 0.05).  

 

Table -1: Descriptive Statistics of Age (years) 

 

 

Table -2: Findings of testicular torsion on Doppler ultrasound 

 

 Frequency Percent Cumulative Percent 

Positive 102 91.9 91.9 

Negative  9 8.1 100 

Total 111 100.0  

 

Table -3: Surgical Findings of testicular torsion 

 

 Frequency Percent Cumulative Percent 

Positive 103 92.8 92.8 

Negative  8 7.2 100 

Total 111 100.0  

 

Table -4 

 

Sensitivity 98.06% 

Specificity 87.5% 

Positive Predictive Value 99.02% 

Negative Predictive Value 77.78% 

Diagnostic Accuracy 97.3% 

 

DISCUSSION: 

The acute scrotum remains to be most challenging 

diagnostic confusion for radiologists due to 

absence of any single or combined examination, or 

test that could provide definitive results with 100% 

accuracy. Because of this surgical exploration is 

considered the only better option. (13) This need 

further necessitates due to lack of latest and 

accurate diagnostic materials and therapies. 

However sometimes surgical exploration may not 

be required and results in delay or misleading 

diagnosis issues. (14) The implications of a missed 

diagnosis have emphasized the need for a non-

invasive test for confirming testicular ischaemia 

which has long been highlighted for facing 

difficulties in establishing the diagnosis clinically. 

(15) 

 

Most urologists would immediately suggest that if 

the clinical history and examination are highly 

suspicious for torsion, immediate surgical 

exploration is indicated, without radiologic 

evaluation. However, up to 70% of cases with an 

acute scrotum have pathology that does not require 

surgery. (16) For that reason, there exists a great 

need for rapid, accurate, noninvasive, widely 

available radiologic test for testicular torsion that 

could provide faster and accurate utility for this 

purpose. One such modality which meets many of 

these criteria is color Doppler ultrasound (US). 

Understandably, the advent of colour Doppler 

 Age (years) 

Mean 29.00 

Std. Deviation 6.52 

Range 30.00 

Minimum 15.00 

Maximum 45.00 
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ultrasound (CDUS) (and subsequently ‘power’ 

Doppler and microbubble ultrasound contrast), has 

been greeted with enthusiasm. However, as in other 

fields of medicine, a policy placing sole reliance on 

a single technique is likely to be flawed. (12, 15) 

 

A number of studies have established through their 

researches that High-frequency real-time 

sonography has enhanced accuracy in the diagnosis 

of scrotal abnormalities. (17) One study stated that 

color Doppler imaging (CDI) has become the study 

of choice in evaluation of the scrotum due to 

technological advances resulting in superior 

resolution and sensitive Doppler systems. CDI has 

become particularly helpful in evaluating the 

scrotum in the setting of acute disorders, such as 

torsion of the spermatic cord, epididymal and 

testicular inflammation, and scrotal trauma (18) 

and should conveniently be opted for such 

investigations. (19) Most reports concerning color 

Doppler US in the acute scrotum incorporated 

patients whose history, physical examination, and 

laboratory evaluation warranted direct surgical 

exploration for torsion without radiologic 

investigation. However, the urologic literature has 

multiple isolated case reports demonstrating 

instances of missed testicular torsion by color 

Doppler US imaging (US) raising justified 

concerns over its use. Despite these isolated cases, 

color Doppler US is commonly used during the 

evaluation of the acute scrotum and is considered a 

safe and preferable approach. (20) 

 

The greater support of data to prove high 

sensitivity, specificity, and accuracy of 

Ultrasonography is important to limit the patient 

population with equivocal or low probability for 

testicular torsion. (21)  

 

Therefore, the aim of our investigation was to find 

out the diagnostic accuracy Doppler ultrasound in 

diagnosis of testicular torsion in patients presenting 

with scrotal pain taking surgical findings as Gold 

Standard. 

Testicular torsion has a bimodal distribution, with 

extravaginally torsion affecting neonates in the 

perinatal period, and intravaginal torsion affecting 

males of any age but most commonly adolescent 

boys.(2) In males <25 years of age, the annual 

incidence of torsion in the US is 1 in 

4000.(22)  Torsion can be seen at any age but it is 

not generally a disease affecting the elderly. (23)  

In our study the mean age of patients was 29 ± 6.52 

years with minimum and maximum ages 15 and 45 

years (age range = 30 years) respectively. One 

study included 670 patients with torsion of the 

spermatic cord presenting in Bristol between 1960 

and 1984 to see the incidence and other factors of 

testicular torsion over the period of 25 years. They 

concluded that the annual incidence of torsion had 

increased fourfold from 11.2 cases between 1960 

and 1964 to 42.8 cases between 1980 and 1984. 

Throughout this period > 90 per cent of patients 

were managed by general surgeons. Patients aged 

between 12-18 years comprised 62 per cent but 20 

per cent were 21 years or older. The age ranges of 

our study resemble this review to great extent. (24) 

 According to visual analog scale (VAS) scrotal 

pain was also measured, the average scrotal pain 

was 7.17 ± 1.50. The minimum and maximum 

scrotal pain was 5 and 10 on VAS respectively. 

Forty-three (38.7%) patients had moderate pain and 

68 (61.3%) presented with severe pain. Scrotal pain 

is the first indication for possibility of testicular 

torsion. One 2-year retrospective review of 238 

cases of acute scrotal pain showed that the 

incidences of testicular torsion, torsion of a 

testicular appendage, and epididymitis were 16%, 

46%, and 35%, respectively. They concluded that 

the testicular disease was dependent on duration 

from onset of pain till surgical exploration. (11) 

Hence role of pain and its intensity cannot be 

overlooked at all. 

 

In our study, on Doppler ultra-sonography 

testicular swelling was seen in 106(95.5%) 

patients, decreased Echogenicity was not fond in 

any patient while decreased blooded follow was 

observed in 100 (90.1%) of the patients. Testicular 

torsion was found positive in 102 (91.9%) patients 

on Doppler ultrasonography. Testicular torsion was 

found positive in 103 (92.8%) patients on their 

surgical findings.  

 

Moreover, there were 101 (91%) patients who were 

diagnosed positive on both Doppler 

ultrasonography and on surgical findings, 1(0.9%) 

patient was diagnosed positive on Doppler ultra-

sonography but was negative on surgical findings, 

2(1.8%) patients were diagnosed positive on 

surgical findings and were negative on Doppler 

ultra-sonography. Lastly there were 9(6.3%) cases 

that were diagnosed negative on both Doppler 

ultra-sonography and surgical findings. The 

sensitivity and specificity of Doppler 

ultrasonography was 98.06% and 87.5% 

respectively taking surgical findings as gold 

standard.  Positive and negative predictive value of 

Doppler Ultrasonography were 99.02% and 

77.78% respectively while overall diagnostic 

accuracy of Doppler ultrasonography was 97.3% 

taking surgical findings as gold standard. 

 

Another study compared the clinical accuracy of 

ultrasound with that of surgical exploration. There 

results showed that in 3 patients, intermittent 

testicular torsion was diagnosed and in 17 patients, 

emergent exploration was performed for US 

diagnosis of testicular torsion. Twenty-five patients 

(22.7%) were subsequently lost to follow-up. 
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Follow-up of 85 patients with US negative for 

torsion (mean length of follow-up = 466.9 days) 

revealed no testicular atrophy in 83. Two patients 

underwent delayed orchiectomy/contralateral 

orchiopexy for missed testicular torsion. 

Consequently, in their study color Doppler US for 

the equivocal acute scrotum yielded a 1% false-

positive rate, sensitivity of 88.9%, and specificity 

of 98.8%. (25) 

 

Another study compared the diagnostic accuracy of 

Color Doppler Sonography (CDS) and Ultrasound 

with surgical exploration. They found that out of 

150 patients to be examined Standard US was 

pathological in 95 patients (63.3%); CDS was 

pathologic in 70 patients and in 42 of them 

suggested a testicular torsion.  In the pre-operative 

assessment of scrotal trauma, the Ultrasound 

showed a sensitivity and specificity of 100% and 

90%, respectively and  the sensitivity and 

specificity of physical exam and CDS were 100% 

versus 95.7% and 86.5% versus 85.3%, 

respectively. They concluded that color Doppler 

analysis did not supply with additional elements 

compared to ultrasound for planning a surgical 

exploration. (26) Moreover US findings include an 

enlarged heterogeneous testis, ipsilateral hydrocele, 

skin thickening, and no color Doppler flow signal 

in the testis or spermatic cord.(8) Doppler 

ultrasonography for the diagnosis of testicular 

torsion has 94% sensitivity, 96% specificity.(9) 

 

All the above cited studies are compatible with our 

results and support that inclusion of Doppler 

ultrasound should be appreciated for its advantages 

like speed, accuracy, non-invasive nature and 

safety. Further studies are recommended to explore 

all diagnostic options in depth and generate 

evidence for usage of ultrasound for possibility of 

testicular torsions after acute scrotal pain. 

CONCLUSION: 

According to this study, Doppler ultrasonography 

can be used to detect testicular torsion in patients 

presenting with acute scrotal pain with reliable 

sensitivity (98.06%), specificity (87.5%) and good 

diagnostic accuracy (97.3%). DUS is cost & time 

effective and non-invasive technique so in future 

we can use DUS as primary diagnostic tool to 

screen patients with scrotal pain that will help to 

get rid of excessive surgeries and reduce burden of 

surgeons and hospital. 

REFERENCES: 

1. Ndaguatha PL. Misdiagnosed adult testicular 

torsion: case report. East Afr Med J. 

2009;86(1):41-4. 

2. Turgut AT, Bhatt S, Dogra VS. Acute painful 

scrotum. Ultrasound Clinics. 2008;3(1):93-

107. 

3. Ringdahl E, Teague L. Testicular torsion. Am 

Fam Physician. 2006;74(10):1739-43. Epub 

2006/12/02. 

4. Waldert M, Klatte T, Schmidbauer J, Remzi 

M, Lackner J, Marberger M. Color Doppler 

sonography reliably identifies testicular torsion 

in boys. Urology. 2010;75(5):1170-4. Epub 

2009/11/17. 

5. Elder JS. Disorders and anomalies of the 

scrotal contents. In: Kliegman RM, Behrman 

RE, Jenson HB, Stanton BF, eds. Nelson 

Textbook of Pediatrics. 19th ed. Philadelphia, 

Pa: Saunders Elsevier; 2011: chap 539. 

6. Makela E, Lahdes-Vasama T, Rajakorpi H, 

Wikstrom S. A 19-year review of paediatric 

patients with acute scrotum. Scand J Surg. 

2007;96(1):62-6. Epub 2007/04/28. 

7. Stehr M, Boehm R. Critical validation of 

colour Doppler ultrasound in diagnostics of 

acute scrotum in children. Eur J Pediatr Surg. 

2003;13(6):386-92. 

8. Dogra VS, Gottlieb RH, Oka M, Rubens DJ. 

Sonography of the Scrotum1. Radiology. 

2003;227(1):18-36. 

9. Yagil Y, Naroditsky I, Milhem J, Leiba R, 

Leiderman M, Badaan S, et al. Role of Doppler 

ultrasonography in the triage of acute scrotum 

in the emergency department. J Ultrasound 

Med. 2010;29(1):11-21. 

10. Allen TD, Elder JS. Shortcomings of color 

Doppler sonography in the diagnosis of 

testicular torsion. J Urol. 1995;154(4):1508-10. 

Epub 1995/10/01. 

11. Lewis AG, Bukowski TP, Jarvis PD, 

Wacksman J, Sheldon CA. Evaluation of acute 

scrotum in the emergency department. Journal 

of pediatric surgery. 1995;30(2):277-82. 

12.  Galejs LE, Kass EJ. Diagnosis and treatment 

of the acute scrotum. American family 

physician. 1999;59:817-28. 

13. Bilagi P, Sriprasad S, Clarke JL, Sellars ME, 

Muir GH, Sidhu PS. Clinical and ultrasound 

features of segmental testicular infarction: six-

year experience from a single centre. European 

radiology. 2007;17(11):2810-8. 

14. Kass E, Stone K, Cacciarelli A, Mitchell B. Do 

all children with an acute scrotum require 

exploration? The Journal of urology. 

1993;150(2 Pt 2):667-9. 

15. Sidhu P. Clinical and Imaging Features of 

Testicular Torsion: Role of Ultrasound: 

Review. Clinical radiology. 1999;54(6):343-

52. 

16. Wilbert D, Schaerfe C, Stern W, Strohmaier 

W, Bichler K. Evaluation of the acute scrotum 

by color-coded Doppler ultrasonography. The 

Journal of urology. 1993;149(6):1475-7. 

17. OST M. Power Doppler Sonography’. 

Radiology. 1996;200:21-3. 



IAJPS 2020, 07 (06), 978-983                    Misbah Shakoor et al                        ISSN 2349-7750 

 

 w w w . i a j p s . c o m  
 

Page 983 

18. Herbener TE. Ultrasound in the assessment of 

the acute scrotum. Journal of clinical 

ultrasound. 1996;24(8):405-21. 

19. Carroll BA, Gross DM. High-frequency scrotal 

sonography. American Journal of 

Roentgenology. 1983;140(3):511-5. 

20. Burks DD, Markey BJ, Burkhard T, Balsara Z, 

Haluszka M, Canning D. Suspected testicular 

torsion and ischemia: evaluation with color 

Doppler sonography. Radiology. 

1990;175(3):815-21. 

21. Yazbeck S, Patriquin HB. Accuracy of 

Doppler sonography in the evaluation of acute 

conditions of the scrotum in children. Journal 

of pediatric surgery. 1994;29(9):1270-2. 

22. Marcozzi D, Suner S. The nontraumatic, acute 

scrotum. Emergency medicine clinics of North 

America. 2001;19(3):547-68. 

23. Kapoor S. Testicular torsion: a race against 

time. International journal of clinical practice. 

2008;62(5):821-7. 

24. Anderson J, Williamson R. Testicular torsion 

in Bristol: A 25‐year review. British Journal of 

Surgery. 1988;75(10):988-92. 

25. Baker LA, Sigman D, Mathews RI, Benson J, 

Docimo SG. An analysis of clinical outcomes 

using color Doppler testicular ultrasound for 

testicular torsion. Pediatrics. 2000;105(3):604-

7. 

26. Pepe P, Panella P, Pennisi M, Aragona F. Does 

color Doppler sonography improve the clinical 

assessment of patients with acute scrotum? 

European journal of radiology. 

2006;60(1):120-4. 

 

 


