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ABSTRACT

Background: The diagnosis of the inguinoscrotal pathologies primarily rests upon clinical history and careful physi-
cal examination. We tried to study the  colour doppler characteristics of these swellings in a tertiary care institutional 
setting. Methods: This prospective observational study was carried out from January 2020 to December 2021. In 
this study of total 55 patients from all age groups with signs and symptoms related to inguinoscrotal diseases were 
included. Results: Maximum number of cases i.e. 23 (41.8%) cases were seen in the third decade of life. The most 
common symptom was scrotal swelling in 70.9% of the cases followed by pain in the testis in 51% of patients. 8 
cases were diagnosed as varicocele by  colour doppler demonstrating a sensitivity of 100%. In acute inflammation, 
acute epididymo-orchitis was present in 38.1% of cases while in chronic inflammation chronic epididymo-orchitis 
was the most common pathological finding (85%) followed by chronic epididymitis 71%. Colour doppler was about 
85% sensitive for diagnosing chronic conditions. Conclusions: Colour Doppler imaging has a significant role in dif-
ferentiating inguinal swellings from scrotal pathologies and also correlates well with histopathological findings of 
inguinoscrotal lesions.
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INTRODUCTION

The diagnosis of the inguinoscrotal pathologies primarily rests upon clinical history and careful physical examination. 
However, in many patients, clinical symptoms are non-specific and often misleading. Definitive diagnosis is not 
possible, especially in patients with marked inflammatory reactions of the testis and/or its surrounding structures 
which further limit the proper physical examination. Various imaging modalities have been tentatively used to 
complement the physical findings and clinical presentation in the differential diagnosis of inguinoscrotal pathologies. 
The present study is undertaken to assess the usefulness of sonography both Grey Scale and colour Doppler, in various 
inguinoscrotal lesions and to correlate these features with surgical/histopathological findings wherever possible.

Objectives 

• To evaluate the Colour Doppler Flow Imaging (CDFI) features of inguinoscrotal lesions. 

• To classify scrotal lesions into testicular, extra testicular, and inguinal lesions.

• To correlate colour doppler features of various scrotal disorders with surgical/histopathological findings, 

• To evaluate surgical aspects and outcomes of the diseases.

MATERIALS AND METHODS

A total of 55 patients were included in this prospective observational study carried out from January 2020 to December 
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2021. Patients from all age groups with signs and symptoms related to inguinoscrotal diseases were included in this 
study. 

Thorough clinical examination was done in all the patients and relevant clinical investigations such as X-ray chest, 
urine-routine/microscopic examination and culture, ESR, and ELISA for tuberculosis were done. USG was performed 
as per requirement and a comparison with CDFS done as per requirement. Colour Doppler Flow Imaging (CDFI) 
of inguinoscrotal lesions was carried out. These examinations were carried out on a Vingmed System-5 scanner 
computed  colour doppler ultrasonography system using a 10 Mhz handheld linear array transducer. The scrotum was 
scanned from anterior, lateral, and inferior surfaces in the longitudinal and transverse planes. The examination was 
continued to evaluate the spermatic cord and groin region when required. In cases of varicocele, the examination was 
performed in the supine posture, erect posture, and Valsalva maneuver to confirm it. 

In patients with suspicion of testicular tumors, the kidney, liver, and paraaortic regions were scanned to look for the 
presence of secondaries and any back pressure changes in the kidneys. In the case of varicocele also, the kidneys 
especially the left were scanned to rule out a renal mass. 

The following doppler parameters were studied in each case: 

• Position of the testes. 

• Vascular anatomy with quantitative and qualitative data: grades of vascularity, the pattern of blood flow, PSV, 
EDV, and RI. 

• Echo texture and size of the epididymis 

• Intra-tumoral flow

RESULTS

In this study out of a total of 55 patients, 4 (7.2%) cases were encountered up to 5 years of age. 6-10 years of age 
group 2 (3.6%) cases were reported while 12 (21.8%) cases were seen in the 11-20 years of age group. A maximum 
number of cases i.e. 23 (41.8%) cases were seen in the third decade of life while 7 (12.6%) cases were encountered in 
the fourth decade. In the fifth decade, 4 (7.2%) cases and 2 (3.6%) cases were seen in the sixth decade of life. Only 1 
(1.8%) case belonged to the seventh decade of life. The youngest patient was of 2 years of age while the oldest was 62 
years of age. Maximum numbers of patients were seen in the age group of 21-30 years (41.8%) and a total of 63% of 
patients belonged to the second and third decade of life (Table 1). 

Table 1 Distribution of patients according to the age of onset of disease (in decade)

Age of Onset (inguinoscrotal diseases) No. of Patients
First Decade 6

Second Decade 12
Third Decade 23
Fourth Decade 7
Fifth Decade 4
Sixth Decade 2

Seventh Decade 1
Total 55

In the present study 6 (10.9%) patients presented with symptoms of scrotal discomfort while 28 (50.9%) presented 
with scrotal pain. Of 39 (70.9%) had scrotal swelling, 15 (26%) had a fever while 14 (24%) presented with urinary 
symptoms. 2 (3.6%) patients presented as cases of infertility with small testicular size. 4 (7%) patients had undescended 
testis while 3 (5.4%) had a history of trauma to the testis. The most common symptom was scrotal swelling in 70.9% 
of the cases followed by pain in the testis in 51% of patients. Epididymal swelling was present in 12 (21.8%) cases, 
scrotal swelling with tenderness in 21 (38.2%), and scrotal swelling with other signs of inflammation in 12 (21.8%) 
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cases. The abdominal or inguinal lump was encountered in 6 (10.9%) cases while serpiginous cord-like extra testicular 
scrotal structure could be palpated in 4 (7.2%) cases. Impulse on coughing was presented in 2 (3.6%) cases. The 
most common clinical sign was scrotal swelling with tenderness in 21 (38.2%) cases. In the present study, 8 cases 
of varicocele were included. They comprise 14.4 % of the total number of cases and 11.4% of the total number of 
pathological lesions. In 2 (25%) patients varicocele scattered flow was present while in 6 (75%) continuous flow 
was present during the CDFI study. Grade II and Grade III flow was present in all cases. All cases demonstrated 
some amount of reflux. Thus detection of reflux was found to be sensitive for diagnosing varicocele. In the present 
study, all 8 cases were diagnosed as varicocele by colour doppler demonstrating a sensitivity of 100%. 21 (38.1%) 
patients with acute inflammation of epididymis and testis were noted. At the final diagnosis, 14 (66.6%) cases had 
epididymal involvement while 11 (52.3%) cases showed testicular involvement. Unilateral epididymo-orchitis was 
found in 21 (38%) cases while bilateral epididymo-orchitis in 2 (9.5%) cases. Acute epididymitis alone was found in 
4 (19%) cases while 1 (5.2%) case had orchitis. Some of these patients had more than one of the above pathological 
lesions in different combinations. Acute epididymo-orchitis was the most common pathology (38%) followed by acute 
epididymitis 19%. The epididymis was the most common anatomical structure involved in acute inflammation 66.6% 
followed by the testis 52.8%. Doppler sonography shows increased blood flow in affected epididymis and testis (100% 
accuracy). In the present study 10 cases of testicular torsion were encountered which represents 18.1% of the total 
number of cases and 14.2% of the total number of pathological lesions. In the majority of cases, 70% were between 
11-20 years of age. Total 2 patients with funiculitis were included which showed grade 3rd (continuous flow) flow 
on the doppler study. Total 4 cases of the epididymal cyst were involved in our study which constituted 7.2% of the 
total number of cases and 5.7% of total pathological lesions. The study comprises 4 cases of undescended testis i.e. 
7.2% of total cases and 5.7% of total pathological lesions. All the patients had unilateral undescended testis, 3 (75%) 
were situated in the inguinal region while 1 (25%) had abdominal testis. 2 cases of testicular atrophy were included 
in the study which represents 3.6% of a total number of cases and 2.8% of the total number of pathological lesions. In 
the CDFI study grade, 1st flow or much-reduced flow was observed. 2 cases of inguinal hernias were included in this 
study. An incidence of 3.6% among all cases was noted. In this study, 2 cases of testicular tumors were included; they 
represented 3.6% of the total number of cases and 2.8% of the total number of pathological lesions. Both cases were 
encountered in the 21-40 years of age group and confirmed as non-seminomatous germ cell tumors, teratocarcinoma. 1 
(50%) case also had abdominal lumps. On CDFI both lesions demonstrated unevenly distributed vessels with multiple 
scattered flows. 1 case of testicular abscess and another of the extra testicular abscess were also included in this study. 
CDFI study showed rim hyperemia with no flow into complex cystic mass. 3 cases of trauma to testis were included 
in the study which accounted for 5.4% of the total cases and 4.3% of the total pathological lesions. All the cases had 
a history of trauma and hematocoele was present in 2 cases (66.6%).

DISCUSSION

In 1974, Miskin and Bain first reported the use of B-mode ultrasound to examine the testis and scrotum [1]. Gray Scale 
sonography is currently the primary imaging modality for the assessment of inguinoscrotal diseases. 

The addition of Colour Doppler Ultrasound (CDUS) and Pulsed Doppler sonography has further increased the 
diagnostic accuracy of the acute scrotum by providing information about morphology and perfusion. CDUS is the 
first and initial technique in place of radionuclide imaging in the assessment of acute testicular torsion and has limited 
many other invasive studies for the evaluation of scrotal lesions. To date, the superficial organ on which CDUS has the 
greatest impact is the testis. It has narrowed the number of clinical diagnostic possibilities considered in the differential 
diagnosis of various scrotal lesions and thus, has limited the need for the surgical exploration of the scrotum and helped 
to make a specific diagnosis in cases of acute scrotal pain. The most common indications for Doppler sonography are 
acute testicular torsion, inflammation, infertility, undescended testis, and scrotal trauma. Leopold, et al. utilized a 10 
MHz high-resolution real-time system permitting an improved examination of scrotal contents [2]. Real-time features 
provided rapid screening of the entire scrotum. In 1989, Middleton, et al. pioneered the study of the normal testis with 
Colour Doppler Ultrasound (CDUS) [3]. They performed Colour Doppler Ultrasound with point spectral analysis on 
30 testes in 15 asymptomatic volunteers. In the present study, 8 cases of varicocele were included. They comprise 
14.4 % of the total number of cases and 11.4% of the total no of pathological lesions. Varicocoele has been reported to 
be present in 10%-16% of adult men by Berger, et al. [4]. Most of the patients (37%) were from the 11-20 years age 
group. Varicocoele was present on the left side in all the cases. One case of Intra testicular varicocele (1.4% among 
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all scrotal lesions was also encountered). Das, et al. in their studies on 1040 patients reported an incidence of 1.9% of 
intra-testicular varicocele among patients with scrotal lesions [5]. All cases of varicocele demonstrated accentuation 
of blood flow in testicular/spermatic vessels on Valsalva maneuver while 7 (87.5%) cases showed accentuation on 
erect posture. Hoeksera and Witt also found similar findings [6]. All cases demonstrated some amount of reflux. Thus 
detection of reflux was found to be sensitive for diagnosing varicocele. Greenberg et al. found reflux in all 75 men 
with varicocele [7]. The epididymis was the most common anatomical structure involved in acute inflammation 66.6% 
followed by testis 52.8%. Horstman, et al. reported 42%-55% involvement of testis in epididymo-orchitis [8]. The 
Head of the epididymis was the most common part of the epididymis to be involved in acute inflammation. Rifkin, 
et al. also described similar findings [9]. In the present study 10 cases of testicular torsion were encountered which 
represents 18.1% of the total number of cases and 14.2% of the total number of pathological lesions. In the majority 
of cases, 70% were between 11-20 years of age. Tumeh, et al. described torsion of the testis to occur mainly between 
12-18 years of age [10]. The basis for the diagnosis of torsion of the testis is the absence or decreased flow in the 
symptomatic testis compared with the asymptomatic testis. On CDFI blood flow was absent in 100% of cases. Bird 
et al. described similar findings [11]. In our study, 2 patients with funiculitis were included. All cases showed grade 
3rd (continuous flow). Increased flow in the doppler study on funiculitis was also described by Mevorach, et al. in his 
study [12]. 4 cases of the epididymal cyst were involved in our study which constituted 7.2% of the total number of 
cases and 5.7% of total pathological lesions. 72% of cysts were found in the head of the epididymis while 25% were 
encountered in the tail. No flow was detected in 3 (75%) cases and spotty flow with septillions in 1 (25%) case in a 
small circumscribed area while the rest of epididymis has normal flow. Krone et al. described similar findings with a 
greater number of cysts in the head region [13]. Hamm, et al. reported an incidence of 4% of testicular cysts [14]. In 
our study, the incidence was 6% (2 out of 55 cases). CDFI study shows no flow in a small circumscribed area with the 
normal flow in the rest of the testis. These findings correlate with findings described by Gordon, et al. [15]. The study 
comprises 4 cases of undescended testis i.e. 7.2% of total cases and 5.7% of total pathological lesions. This was more 
than observed by Scorer, et al. (2%) [16]. All the patients had unilateral undescended testis, 3 (75%) were situated in 
the inguinal region while 1 (25%) had abdominal testis. Kleinteisn, et al. reported location of undescendent testis in 
inguinal canal in 72%, 20% pre-scrotal and 8% in abdomen [17]. 3 (75%) cases showed grade 1 vascular signal and 1 
(25%) showed grade 2nd flow. In all cases, grade 2nd flow is present on the contralateral side. Madrazo et al. described 
similar findings of increased flow on the contralateral side [18]. 2 cases of testicular atrophy were included in the study 
which represents 3.6% of the total number of cases and 2.8% of the total number of pathological lesions. On CDFI 
study grade 1st flow or much-reduced flow was observed. A similar finding on CDFI was found by Cass, et al. [19]. 
Both patients showed bilateral atrophied testis and 1 had infertility with poor secondary sexual characteristics. 2 cases 
of inguinal hernias were included in this study. An incidence of 3.6% among all cases was noted. An incidence of 5.4% 
was noted by Subramanyam, et al. in their study [20]. In this study, 2 cases of testicular tumors were included; they 
represented 3.6% of the total number of cases and 2.8% of the total number of pathological lesions. Both cases were 
encountered in the 21-40 years of age group and confirmed as non-seminomatous germ cell tumors, teratocarcinoma. 
1 (50%) case also had an abdominal lump. On CDFI both lesions demonstrated unevenly distributed vessels with 
multiple scattered flows. The distributions of blood vessels within the tumor were random and disorganized in all 
the cases. A similar finding of teratocarcinoma was described by Krone, et al. and Gergathy, et al. [13,21]. A single 
case of testicular abscess and another extra testicular abscess were also included in this study. CDFI study showed 
rim hyperemia with no flow into complex cystic mass. A similar finding was described by Horstman, et a1. [22]. 3 
cases of trauma to testis were included in the study which accounted for 5.4% of the total cases and 4.3% of the total 
pathological lesions. All the cases had a history of trauma and hematocoele was present in 2 cases (66.6%). Jeffery et 
al. described the hematocoele in 10 out of 12 cases (83%) in their study of testicular trauma [23]. On CDFI no vascular 
signal was found in 2 cases and grade 1st flow in one case.

CONCLUSION

The Colour Doppler flow imaging study is a useful tool in the diagnosis of inguinoscrotal lesions. It is 100% sensitive 
in diagnosing torsion of testis and epididymal-orchitis which makes it mandatory in all suspected cases of torsion 
of testis thereby eliminating the chances of unnecessary negative exploration and timely intervention in torsion of 
testis leading to more salvage of testis. Colour Doppler study shows no flow in hematocoele and abscess shows rim 
hyperemia. Therefore surgical measures like drainage of abscesses are done immediately.



Kumar, et al. Int J Med Res Health Sci 2022 11(6): 24-29

28

DECLARATIONS

Conflict of Interest 

The author(s) declared no potential conflicts of interest with respect to the research, authorship, and/or publication of 
this article.e.

REFERENCES

[1] Miskin, Murray, and Jerald Bain. “B-mode ultrasonic examination of the testes.” Journal of Clinical 
Ultrasound, Vol. 2, No. 4, 1974, pp. 307-11.

[2] Leopold, George R., et al. “High-resolution ultrasonography of scrotal pathology.” Radiology, Vol. 131, No. 3, 
1979, pp. 719-22.

[3] Middleton, William D., David A. Thorne, and G. Leland Melson. “Colour Doppler ultrasound of the normal 
testis.” American Journal of Roentgenology, Vol. 152, No. 2, 1989, pp. 293-97.

[4] Berger, Omer G. “Varicocele in adolescence.” Clinical Pediatrics, Vol. 19, No. 12, 1980, pp. 810-11.

[5] Das, K. M., et al. “Intratesticular varicocele: Evaluation using conventional and Doppler sonography.” AJR. 
American Journal of Roentgenology, Vol. 173, No. 4, 1999, pp. 1079-83.

[6] Hoekstra, Todd, and Michael A. Witt. “The correlation of internal spermatic vein palpability with ultrasonographic 
diameter and reversal of venous flow.” The Journal of Urology, Vol. 153, No. 1, 1995, pp. 82-84.

[7] Greenberg, S. H., L. I. Lipshultz, and A. J. Wein. “A preliminary report of” subclinical varicocele”: diagnosis by 
Doppler ultrasonic stethoscope. Examination and initial results of surgical therapy.” The Journal of Reproductive 
Medicine, Vol. 22, No. 2, 1979, pp. 77-81.

[8] Horstman, William G., William D. Middleton, and G. Leland Melson. “Scrotal inflammatory disease:  colour 
Doppler US findings.” Radiology, Vol. 179, No. 1, 1991, pp. 55-59.

[9] Rifkin, M D et al. “Epididymis examined by ultrasound. Correlation with pathology.” Radiology, Vol. 151, No. 
1, 1984, pp. 187-90.

[10] Tumeh, S. S., C. B. Benson, and J. P. Richie. “Acute diseases of the scrotum.” Seminars in Ultrasound, CT, and 
MR, Vol. 12, No. 2, 1991, pp. 115-30.

[11] Bird, K., A. T. Rosenfield, and K. J. Taylor. “Ultrasonography in testicular torsion.” Radiology, Vol. 147, No. 2, 
1983, pp. 527-34.

[12] Mevorach, Robert A., et al. “Testicular abscess: Diagnosis by ultrasonography.” The Journal of Urology, Vol. 
136, No. 6, 1986, pp. 1213-16.

[13] Krone, Kenneth D., and B. A. Carroll. “Scrotal ultrasound.” Radiologic Clinics of North America, Vol. 23, No. 
1, 1985, pp. 121-39.

[14] Hamm, Bernd, Franz Fobbe, and Volker Loy. “Testicular cysts: Differentiation with US and clinical 
findings.” Radiology, Vol. 168, No. 1, 1988, pp. 19-23. 

[15] Gordon, L. M., Sharon M. Stein, and P. W. Ralls. “Traumatic epididymitis: Evaluation with  colour Doppler 
sonography.” AJR. American Journal of Roentgenology, Vol. 166, No. 6, 1996, pp. 1323-25.

[16] Scorer, Charles Gordon, and Graham H. Farrington. “Congenital deformities of the testis and epididymis.” 
Appleton-Century-Crofts, 1971.

[17] Kleinteich B, Hadsizelimovic F, and Hesse V. “Kongenitale Hodendystopien.” Thieme, Leipzig, Germany, 1979.

[18] Madrazo, Beatrice L., et al. “Ultrasonographic demonstration of undescended testes.” Radiology, Vol. 133, No. 
1, 1979, pp. 181-83.

[19] Cass, Alexander S., and Michael Luxenberg. “Testicular injuries.” Urology, Vol. 37, No. 6, 1991, pp. 528-30.

[20] Subramanyam, Bala R., et al. “Sonographic diagnosis of scrotal hernia.” American Journal of Roentgenology, 

https://onlinelibrary.wiley.com/doi/abs/10.1002/jcu.1870020412
https://pubs.rsna.org/doi/abs/10.1148/131.3.719
https://www.ajronline.org/doi/abs/10.2214/ajr.152.2.293
https://www.ajronline.org/doi/abs/10.2214/ajr.152.2.293
https://journals.sagepub.com/doi/abs/10.1177/000992288001901205
https://www.ajronline.org/doi/abs/10.2214/ajr.173.4.10511183
https://www.auajournals.org/doi/abs/10.1097/00005392-199501000-00029
https://www.auajournals.org/doi/abs/10.1097/00005392-199501000-00029
https://europepmc.org/article/med/439082
https://europepmc.org/article/med/439082
https://pubs.rsna.org/doi/abs/10.1148/radiology.179.1.2006304
https://pubs.rsna.org/doi/abs/10.1148/radiology.179.1.2006304
https://pubs.rsna.org/doi/abs/10.1148/radiology.151.1.6701313
https://europepmc.org/article/med/1863474
https://pubs.rsna.org/doi/abs/10.1148/radiology.147.2.6836134
https://www.sciencedirect.com/science/article/abs/pii/S0022534717452864
https://europepmc.org/article/med/2858113
https://pubs.rsna.org/doi/abs/10.1148/radiology.168.1.3289090
https://pubs.rsna.org/doi/abs/10.1148/radiology.168.1.3289090
https://europepmc.org/article/med/8633441
https://europepmc.org/article/med/8633441
https://books.google.co.in/books/about/Congenital_Deformities_of_the_Testis_and.html?id=UBRsAAAAMAAJ&redir_esc=y
https://pubs.rsna.org/doi/abs/10.1148/133.1.181
https://www.sciencedirect.com/science/article/abs/pii/009042959180317Z
https://www.auajournals.org/doi/abs/10.1016/S0022-5347%2817%2952308-3


Kumar, et al. Int J Med Res Health Sci 2022 11(6): 24-29

29

Vol. 139, No. 3, 1982, pp. 535-38.

[21] Geraghty, Michael J., et al. “Sonography of testicular tumors and tumor-like conditions: A radiologic-pathologic 
correlation.” Critical Reviews in Diagnostic Imaging, Vol. 39, No. 1, 1998, pp. 1-63.

[22] Horstman, William G., William D. Middleton, and G. Leland Melson. “Scrotal inflammatory disease:  colour 
Doppler US findings.” Radiology, Vol. 179, No. 1, 1991, pp. 55-59.

[23] Jeffrey, R. Brooke, et al. “Sonography of testicular trauma.” American Journal of Roentgenology, Vol. 141, No. 
5, 1983, pp. 993-95.

https://www.tandfonline.com/doi/abs/10.3109/10408379891244163
https://www.tandfonline.com/doi/abs/10.3109/10408379891244163
https://pubs.rsna.org/doi/abs/10.1148/radiology.179.1.2006304
https://pubs.rsna.org/doi/abs/10.1148/radiology.179.1.2006304
https://www.ajronline.org/doi/abs/10.2214/ajr.141.5.993

