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Figure 7. The axial non-contrast chest CT (A-D) shows GGO at both upper lobes and both lower 
lobes with subpleural consolidation (arrow) at the right lower lobe.

Figure 6. Frontal AP CXR shows an increase of 
GGO at the right upper lobe (arrow). 
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After the chest CT, he received treatments with lopinavir/ritonavir, favipiravir,  
darunavir, ritonavir, and chloroquine and the following day, a fever was  
absent. The real-time RT-PCR did not detect SARS-CoV-2, 15 days after the initial  
symptoms. Seventeen days after the initial symptom, he had no symptom, and he 
was given a follow-up non-contrast chest CT, which marked resolutions of GGO  
at both lungs and changes of the subpleural consolidation to GGO at the right 
lower lobe (Figure 8). 

Figure 8. The axial non-contrast chest CT (A-D) shows partial resolutions of GGO at both upper 
lobes and both lower lobes. The previously seen subpleural consolidation at the right lower lobe has 
turned into GGO.
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The outbreak of the COVID-19 caused by SARS-CoV-2 rapidly spreads around 
the world. On the 11th of March 2020, the WHO made the assessment that the 
COVID-19 could be characterized as a pandemic[2]. The virus can be transmitted  
from person to person via droplets and close contact[3, 4]. The patients may  
be asymptomatic to critical and even fatal, most patients experience mild  
symptoms[5]. The most common symptoms of COVID-19 are fever and  
cough[5-7].

The CXR is a low sensitivity modality, 69%, in the detection of COVID-19  
pneumonia in the early state[8]. The initial CXR may be normal and developed 
abnormalities on the follow-up CXR[8], similar to our case 1. 

The chest CT findings of COVID-19 pneumonia in our cases showed bilateral and 
multifocal pulmonary involvements, peripheral distribution, GGO, crazy-paving  
pattern, absent pleural effusion and mediastinal lymphadenopathy, which are  
consistent with the previous studies[5, 6, 9-11]. However, the GGO and  
consolidation are also commonly seen in other diseases such as influenza  
pneumonia, adenovirus pneumonia and organizing pneumonia[12-15].  

CT imaging patterns of viral pneumonia are related to the pathogenesis of viral 
infections. Most viral pneumonia share similar CT imaging patterns in the same 
families because viruses have a similar pathogenesis[12]. The outbreaks of the  
severe acute respiratory syndrome (SARS) in 2002-2003 and Middle East  
respiratory syndrome (MERS) in 2012 were caused by other strains of the  
coronavirus family. Therefore, chest CT findings of COVID-19 pneumonia  
resemble SARS and MERS, however, unilateral involvement is more common in 
the early acute phase of SARS and MERS[17, 18]. 

The follow up chest CT, 33 days and 17 days after the initial symptoms for the 
first case and second case respectively, showed partial resolutions of lung  
abnormalities. The crazy-paving pattern was no longer observed in case 1 and 

Discussion
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the consolidation was absorbed and turned into the GGO in case 2 which are  
consistent with the absorption stage in the previous study[19]. Sequelae of  
pulmonary fibrosis, which is likely with SARS and MERS[12, 17, 20], may in our 
two cases be less likely to occur, because both cases were mild cases of COVID-19 
pneumonia and received early treatment with antiviral medications. There were 
no signs of the acute respiratory distress syndrome (ARDS) and no symptoms on 
the day of the follow up chest CT. Neither the crazy-paving pattern was found, 
probably due to the recovering stage[19]. However, detection of pulmonary  
fibrosis should still be followed up in the long term.

Many patients of COVID-19 were admitted at the BIDI. There were a few cases  
of COVID-19 pneumonia which the chest CT was performed. Although the 
chest CT has a high sensitivity to detect lung abnormalities and the previous  
studies[5, 6, 10] suggested that the chest CT may be useful for screening or  
initial diagnosis of COVID-19, we do not use the chest CT screening for diagnosis  
of COVID-19 pneumonia, because the clinicians usually use clinical which  
correlates with the CXR. Therefore, it is sufficient for the diagnosis and treatment. 
The chest CT is mostly performed in case of a questionable abnormal CXR for  
an early diagnosis and treatment.  

The chest CT findings of COVID-19 pneumonia are nonspecific and are  
overlapped with other viral infections and other diseases. Although the chest CT 
has a high sensitivity in the detection of lung abnormalities and is very useful for 
early diagnosis and treatment, it is not recommended as a first-choice modality to 
diagnose COVID-19 pneumonia.

Conclusion
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Distal common bile duct adenoma
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Adenoma is a benign tumor usually found in the gastrointestinal tract[1, 2].  
However, it is rarely found in the extrahepatic bile duct. Although it is a benign 
tumor, it may cause an aggressive clinical course like a malignant disease which is 
more common[2]. Furthermore, there is still limited understanding of its nature,  
imaging finding and management of the disease. We reported a case of distal  
common bile duct adenoma which includes its clinical course, imaging finding 
and pathologic result.

Introduction
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An 86-year-old man presented with intermittent abdominal pain for 2 
months. He had an underlying malignant gastric stromal tumor with hepatic  
metastasis diagnosed for 7 years, having been treated with Imatinib. The physical  
examination reveals low-grade fever, no pale or icteric sclera, a normal liver span, 
a normal active bowel sound, and no ascites. A complete blood count shows mild 
anemia, a normal white blood count and platelets. The liver function test shows 
slightly elevated serum alanine transaminase and aspartate aminotransferase of 
289 and 815 U/L, respectively. 

Magnetic Resonance Imaging (MRI) with a hepatocyte specific contrast agent 
was performed (Figure 1). The study shows gastric mass and multiple cystic  
lesions in the liver which are decreased in size from the prior study (not 
shown). The diagnosis of these lesions reveals an improvement of his underlying  
gastrointestinal stromal tumor (GIST). Furthermore, the MRI also shows  
diffused dilatation of the bilateral IHDs and CBD with a round-shaped filling  
defect in the distal CBD. Regardless of its enhancement, the interpreted  
radiologist made the impression of CBD stone. The patient was then referred to 
perform ERCP for a stone removal.

case summary

Imaging, endoscopic, and pathologic findings
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Figure 1. Magnetic Resonance Imaging (MRI) with a hepatocyte specific contrast agent. Axial  
T2-weighted fat-suppressed fast spin-echo images (A-C) showing moderate dilation of extra- and  
intrahepatic bile ducts with an oval-shaped intra-luminal filling defect (arrow).  Pre (D) and  
arterial-phase post-contrast axial T1w-3Dfs SGR images (E-I) demonstrating a small smoothly 
well-defined mildly enhancing nodule in the distal part of a common bile duct (arrow). 
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The endoscopic retrograde cholangiography shows a small well-demarcated  
intraluminal nodule at the distal common bile duct (Figure 2A). The lesion shows 
no definite stalk, so the stone was diagnosed, and balloon extraction is performed. 
The soft tissue lesion was accidentally obtained instead of the stone. The real time 
endoscopy shows a yellowish soft tissue with a lobulated surface (Figure 2B). The  
tissue was sent for a pathologic evaluation. After the balloon extraction with the 
presumed total removal of the lesion, a biliary double pigtail stent was inserted 
in the biliary tract. Three months later, ERCP was repeated, and the stent was  
removed. Complete occlusion cholangiogram was done in order to expand the 
CBD lumen for good visualization, which confirmed that there was no recurrence 
of the tumor. 

Tissue pathology shows bile duct adenoma, a tubular pattern. It comprises groups 
of glands lined with cuboidal cells, possessing low-grade dysplastic nuclei and  
eosinophilic cytoplasm without an obvious high-grade dysplastic change or  
malignant transformation. Invasion is not identified (Figure 3).

Figure 2. Endoscopic retrograde cholangiography (A) shows a small well-demarcated intraluminal  
nodule in the distal part of the common bile duct. A stone was diagnosed. Endoscopic  
photograph (B) at ampulla exhibits that the extracted nodule from the distal part of the common 
bile duct was a yellowish soft tissue and a smoothly lobulated surface.
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Figure 3. Tissue pathology obtained from a distal common bile duct. Low power field microscopy 
(A) shows a polypoid lesion High power filed (HPF) (B) image shows a mixed tubulopapillary  
pattern with cuboidal cell linings, morphologically similar to gallbladder epithelium. HPF image 
(C) shows a papillary structure with a fibrovascular core (arrow). HPF image (D) shows a complex 
tubular pattern (arrow).
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Adenoma is a benign tumor of glandular tissue. Gastrointestinal adenoma is  
usually located in the colon, the rectum, and less frequently, the small bowel[1]. 
All benign extrahepatic bile duct tumors, including adenoma, are rare[2]. Biliary  
adenoma are usually found in a surgically removed gallbladder, but can occur in 
the extrahepatic biliary tree[3]. The World Health Organization Classification  
of common bile duct adenomas includes tubular adenoma, papillary  
and tubulopapillary adenoma, biliary cystadenoma, and papillomatosis (or  
adenomatosis)[1].

Clinical presentations of extrahepatic biliary adenoma are obstructive jaundice,  
right upper quadrant abdominal pain (biliary colic), ascending cholangitis,  
biliary pancreatitis and an abnormal liver function test[2]. Cholangiography  
usually demonstrates adenomas as intraluminal mucosal polypoid lesions similar  
to gastrointestinal adenoma or polyp. Without demonstration of their stalks,  
differentiation from a stone is difficult. Densities on computed tomography,  
signals on Magnetic Resonance Imaging and internal enhancement on either 
computed tomography or Magnetic Resonance Imaging could confirm their  
neoplastic nature. However, differentiation from the more common malignant  
tumors such as extrahepatic polypoid cholangiocarcinoma or ampullary  
adenocarcinoma is difficult[4].

A surgical resection is the first choice of treatment, an endoscopic resection in an 
inoperable status by snare polypectomy or forceps has been reported[3, 5]. There 
are no reports of the use of an ablative therapy with radiofrequency ablation. There 
is limited understanding of the malignant potential of biliary adenomas, and no 
definite guideline for management. However, malignant transformation has also 
been reported[6]. So prior studies recommended aggressive surgical intervention 
and close postoperative surveillance when diagnosis of an extrahepatic biliary  
adenoma[3, 6]. 

Discussion
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In our case, we used balloon extraction and accidentally removed the tumor. We 
decided to follow up the patient without a surgical resection but also showed no 
recurrence within 3 months. A few prior studies also show no recurrence after the 
local resection, but all reports had a follow-up period of less than 1-2 years[6, 7].

Common bile duct adenoma is a rare benign tumor of the extrahepatic biliary tree. 
Both clinical presentation and imaging finding have limited potential to rule out 
malignancy. A pathological report is essential for definite diagnosis.  Due to report 
of malignant transformation, surgical resection is the first choice of treatment. 
However, there were reported cases of endoscopic resection as well as balloon  
extraction in our report which showed no local recurrence.

Acknowledgement: This case is one of the cases presented in the clinic- 
radio-pathologic session of Nanthana-Kriangkrai-Chotiwattanaphan (NKC) 
13th annual meeting which was held on 2nd May 2019 in Phuket, Thailand. We 
would like to express our sincere gratitude to the NKC Institute for giving us the  
opportunity to distribute this interesting case.

Conclusion



THE ASEAN JOURNAL OF RADIOLOGY

Volume XXI Number II May 2020-August 2020 89

References 
1.	 Albores-Saavedra J,  Scoazec JC, Wittekind C, Sripa B, Menck HR, Soehendra  
	 N, et al. Carcinoma of the gallbladder and extrahepatic bile ducts. In:  
	 Hamilton SR, Aaltonen LA,editors. World Health Organization classification  
	 of tumours: pathology and genetics of tumours of the digestive system. Lyon,  
	 France: IARC Press; 2000. p. 204-14.

2.	 Xu HX, Chen LD. Villous adenoma of extrahepatic bile duct: contrast- 
	 enhanced sonography findings. J Clin Ultrasound 2008;36:39-41. doi: 10.1002/ 
	 jcu.20361.

3.	 Loh KP, Nautsch D, Mueller J, Desilets D, Mehendiratta V. Adenomas  
	 involving the extrahepatic biliary tree are rare but have a aggressive clinical  
	 course. Endosc Int Open 2016;4: E112-7. doi: 10.1055/s-0041-107897.

4.	 Aparajita R, Gomez D, Verbeke CS, Menon KV. Papillary adenoma of the  
	 distal common bile duct associated with a synchronous carcinoma of the  
	 peri-ampullary duodenum JOP 2008;9:212-5.

5.	 Pracchayakul V, Aswakul P, Kachintorn U. Incidental removal of distal  
	 common bile duct adenoma after plastic stent placement. Endoscopy 2012;44  
	 Suppl 2 UCTN:E11-2. doi: 10.1055/s-0031-1291497.

6.	 Ariche A, Shelef I, Hilzenrat N, Dreznik Z. Villous adenoma of the common  
	 bile duct transforming into a cholangiocarcinoma. Isr Med Assoc J 2002;4:1149- 
	 50.

7.	 Bahuth JJ, Winkley JH. Benign tumor of the common bile duct. Calif Med  
	 1966;307-9.



THE ASEAN JOURNAL OF RADIOLOGY

Volume XXI Number II May 2020-August 202090

Pictorial Essay

Anitha Mandava, M.B.B.S., D.M.R.D., D.N.B.
Veeraiah Koppula, M.B.B.S., D.N.B.
Rohit Yalamanchili, M.B.B.S, M.D.
Dilip Yadav, MBBS, D.N.B.
Juluri Rakesh, M.B.B.S, M.D.
From	 Department of Radiodiagnosis, Basavatarakam Indo American Cancer Hospital
	 & Research Institute, Telangana, India.
Address correspondence to A.M. (e-mail: kanisri@gmail.com)

Ultrasound imaging of acute scrotum:  
Pictorial review with etiological correlation

Keywords: Acute scrotum, Testis, High resolution ultrasound, Color doppler.

High resolution ultrasound with color Doppler is the first-line imaging  
investigation in the evaluation of acute scrotum. It plays a crucial role in  
distinguishing urological emergencies necessitating immediate surgical  
exploration from those that can be managed conservatively. Acute scrotal  
pathologies can involve the scrotal sac or its contents like testis, epididymis and 
testicular appendages and could range from benign, self-limiting conditions to 
emergencies.  In this pictorial essay, we briefly review the ultrasonographic  
technique, scrotal anatomy and characteristic imaging features of various  
pathologies presented as acute scrotum. 

Abstract
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Acute scrotum is defined as scrotal pain, with or without swelling and redness, 
of acute onset[1,2]. Ultrasonography (US) with high resolution ultrasound probe 
and color Doppler is the primary imaging modality in the evaluation of acute  
scrotal pathology. In this article, we review and discuss sonographic appearances 
of both common and uncommon conditions presenting with acute scrotum.

The etiology of acute painful scrotum is varied, ranging from benign and self- 
limiting conditions to those that are medical and surgical emergencies (Table 1).  
The commonly encountered cases of acute scrotum in clinical practices are acute 
epididymo-orchitis, torsion of testis or testicular appendages and traumatic  
injuries[3]. Prompt imaging workup and rapid diagnosis are essential to avoid  
adverse outcomes as few of these conditions need immediate surgical and urologic 
intervention[4]. US imaging of acute scrotum is quick, cost effective and accurate  
with almost 100% sensitivity in the detection and differentiation of intra- and  
extratesticular diseases[3-7].

US of scrotum is performed with the patient lying down in the supine position 
while supporting the scrotum by positioning a folded towel or sheet between the 
legs. Linear array (4-13 MHz) and convex curved array (1-8 MHz) transducers 
are used for scrotal and abdominal ultrasonography, respectively. Transverse and  
sagittal images of bilateral testis and epididymis are obtained in gray-scale and 
color Doppler modes. The size, echogenicity, and blood flow of each testis and 
epididymis are compared to the contralateral side [8,9].  The spermatic cord and 
the relevant extratesticular structures are also evaluated in suspicious cases of  
testicular torsion[6,8]. Doppler sonography (spectral and color/power  Doppler 
imaging) is used with low-flow detection settings in all cases of acute scrotal 
pain[7]. 

Introduction 



THE ASEAN JOURNAL OF RADIOLOGY

Volume XXI Number II May 2020-August 202092

Table 1. Differential diagnosis of acute scrotum according to etiology.

Etiology Possible diagnoses
Inflammation, Infections Scrotum: Scrotal wall cellulitis, Pyocele

Perineum: Fournier’s gangrene
Testis and epididymis: Acute epididymo-orchitis, 
Acute epididymitis, Acute orchitis, Emphysematous  
epididymo- orchitis, Testicular abscess 

Vascular Causes Testis: Testicular torsion,
Testicular appendages: Torsion of testicular appendages.
Venous plexus: Varicocele

Trauma Testis: Contusion, laceration, Testicular 
fracture, Testicular rupture, hematocele, hematoma.
Scrotum:  Acute hydrocele, hematocele, 
hematoma.

Tumors Testis: Primary: Germ cell tumor (seminoma), 
Nonseminomatous germ cell tumor, Lymphoma
Secondary: Lymphoma, Leukaemia, Metastases
Scrotum:  Extratesticular malignancy

Miscellaneous Obstructed/ strangulated inguinoscrotal hernias, Spermatic cord 
hydrocele or cyst

Normal sonographic scrotal anatomy: The scrotum has two testes, one in each 
hemiscrotum separated by a septum. The scrotal wall is 2-8 mm in thickness[10]. 
Tunica vaginalis is derived from the processus vaginalis of the peritoneum with 
the inner visceral layer enveloping most of the testis and epididymis, and the outer  
parietal layer lining the internal spermatic fascia of the scrotal wall. Hydroceles or 
other fluid collections (eg, blood or pus) may accumulate in the potential space 
between these layers. The normal adult testis is ovoid and approximately measures 
5x3x3 cm with homogeneous, intermediate echotexture[11]. Epididymal head 
and tail are at the superior and inferior poles of the testis, respectively and are  
isoechoic to testis. The testicular appendages are the remnants of embryonic ducts 
and the only testicular appendages seen on ultrasound are the appendix testis 
and the appendix epididymis. The scrotum is supplied by the external pudendal,  
internal pudendal and the cremasteric arteries and the venous drainage follows 
the arterial supply. The testes are supplied by the testicular arteries, branches of 
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the abdominal aorta and the venous drainage is via the pampiniform plexus of  
draining veins into the testicular veins that drain into the inferior vena cava on the 
right side and the renal vein on the left side[12]. 

Inflammation and infections: Scrotal wall cellulitis is due to an acute bacterial  
infection of the skin and subcutaneous tissues. It can spread quickly and in untreated  
or incompletely treated cases it may progress to form scrotal abscess. HRUS in 
cellulitis shows an increase in the thickness of the scrotal wall with anechoic to 
hypoechoic areas in the skin and subcutaneous tissues of scrotal wall (Figure 1A) 
[13].

Fournier’s gangrene is a life-threatening necrotizing fasciitis of the perineal,  
genital and perianal regions with a high mortality rate. It occurs more  
commonly in males, especially in diabetics, alcoholics and those who are  
immunocompromised. US may show the thickening of the subcutaneous tissues 
and fascia of the perineum with abnormal fluid and air collections within these 
tissues (Figure 1B).  Castleberg et al have proposed a mnemonic “STAFF” for  
rapidly diagnosing Fournier’s gangrene by using bedside ultrasound evaluation for 
Subcutaneous thickening, Air, and Fascial Fluid (STAFF)[14].

Figure 1. (A) Scrotal wall cellulitis: Scrotal wall thickening with anechoic to hypoechoic areas 
(thin arrow). (B) Fournier’s gangrene:  Subcutaneous gas within the scrotal wall seen as numerous 
discrete hyperechoic foci with reverberation artefacts (thick arrows), the sonographic hallmark. 
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Epididymo-orchitis is the most common cause of acute scrotum in boys and 
adults and, if left untreated, may lead to abscess formation and testicular  
infarction[4,7,13]. US features include enlargement of the epididymis, testis  
or both with decreased echogenicity, reactive hydrocele and scrotal wall  
thickening.  The sonographic hallmark of epididymo-orchitis is the highly increased  
vascularity of epididymis and testis seen on color Doppler imaging (Figure 2A,B). 
Retrograde bacterial infection from a lower urinary tract infection is the usual 
cause of epididymo-orchitis, but rarely, it could also be from a viral infection.  
Infections can be limited to only epididymis leading to acute epididymitis, the 
epididymal head being the most commonly affected region (Figure 3). Isolated 
orchitis without epididymitis is rare, but can occur in mumps infection. 

Figure 2. Acute epididymo-orchitis:  Split screen US shows (A) normal right testis (B) enlarged 
hypoechoic left testis (*) and epididymis (thick arrow) with marked hyperemia and reactive  
hydrocele (thin arrow). 
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Emphysematous epididymo‑orchitis is an uncommon, acute inflammatory  
process of epididymis and testis, characterized by the presence of air within the 
tissue. It is a rare urologic emergency that needs prompt diagnosis and treatment. 
US shows intratesticular air as focal bright hyperechoic areas with distal acoustic 
shadowing that can be moved or displaced by transducer pressure (Figure 4)[15]. 
Intratesticular abscess and pyocele develop secondary to trauma and testicular  
infarction or can occur in advanced or untreated cases of epididymo-orchitis[13,16]  
US features of  testicular abscess include intratesticular areas of complex  
hypoechogenicity showing low-level internal echoes, shaggy irregular walls and 
peripheral hyperaemic margins on color Doppler (Figure 5A).  Focal orchitis or 
abscess may be difficult to differentiate from testicular tumour but associated  
epididymal involvement and scrotal skin thickening are suggestive of infection 
rather than tumour[16]. Rupture of an intratesticular abscess into the space  
between the layers of the tunica vaginalis results in pyocele. Pyocele is a surgical  
emergency as it can progress rapidly causing testicular damage, sepsis or  
complications like Fournier's gangrene. Early diagnosis, broad spectrum  
antibiotics, surgical drainage and in a few cases orchidectomy are indicated in 
the management.  Pyoceles on US may be seen as complex anechoic intrascrotal  
collections with internal echoes, septations, loculations and skin thickening  
(Figure 5B).  

Figure 3. Acute epididymitis: Enlarged 
epididymis (thick arrow) with variable 
echotexture and increased blood flow.
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Figure 4. Emphysematous epididymo orchitis: Split screen US shows (A) normal left testis (*) 
(B) enlarged, ill-defined right testis with multiple linear and punctate bright, highly reflective  
hyperechoic foci (arrow).

Figure 5. (A) Intratesticular abscess: Enlarged testis with low-level intratesticular internal echoes 
(thin arrow). (B) Pyocele: Free fluid in the scrotum with newly developed septations, echogenic  
debris and thickened scrotal skin (thick arrow) and normal testis (*). 
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Vascular Causes: Testicular torsion can occur at any age, but is most common 
in young adolescents and it is an emergency that needs immediate surgical  
exploration to salvage the testis[2,6].  US features and the testicular salvage rate 
depend on the duration of ischemia and the degree of torsion that can range from 
180° to 720° or more[9]. Acute testicular torsion with a viable testis can be normal  
on HRUS; hence, absence of detectable blood flow in the testis on colour  
Doppler US is essential to confirm testicular torsion (Figure 6A)[9]. As ischemia  
progresses, the testis becomes enlarged and hypoechoic. Later, the testis may  
develop heterogeneous echotexture secondary to haemorrhage and infarction and 
these findings may suggest nonviability[4]. US of spermatic cord cranial to the 
testis at the site of torsion can show an oedematous round or ovoid intrascrotal 
cord with the epididymal head wrapped around it, appearing as a whirlpool, or a 
doughnut[6].  The real-time whirlpool sign is seen on gray scale as well as color 
Doppler imaging (Figure 6B,C) in both complete and incomplete torsions and it is 
the most definitive sign of torsion with 100% specificity and sensitivity[6].

Figure 6. (A) Acute torsion: Hypoechoic testis with completely absent vascularity on color Doppler 
(thin arrow). (B,C) Split screen color Doppler US  shows “Whirl pool” sign of testicular torsion due 
to the twisting of spermatic cord (thick arrow) and avascular testis (*).



THE ASEAN JOURNAL OF RADIOLOGY

Volume XXI Number II May 2020-August 202098

Torsion of testicular appendages can present as the acute scrotum and the role 
of US in this condition is to exclude testicular torsion and acute epididymo- 
orchitis[9]. US appearance of torsion of the appendages of the testes is variable. 
The twisted appendage may be isoechoic, hypoechoic, or hyperechoic to the testis 
and epididymis with increased vascular flow around it while the adjacent testis or 
epididymis show normal vascularity (Figure 7)[3,9]. 

Varicoceles are abnormally dilated, tortuous veins of the pampiniform plexus. 
Most often they are asymptomatic or cause dull pain and discomfort but rarely can 
they mimic the pain of acute testicular torsion. Color Doppler US is nearly 100% 
sensitive and specific in the diagnosis of varicoceles[3,9,13]. US features include 
dilated venous plexus (>2-3 mm diameter) with serpiginous appearance posterior  
and lateral to the testis within the spermatic cord (Figure 8). Varicoceles increase 
in size on standing and show a flow reversal with valsalva maneuver; hence,  
scanning in the upright position and valsalva maneuver should be performed 
while evaluating for varicoceles[9].   

Figure 7. Appendiceal torsion: Torsed testicular appendage seen as a circular mass of variable  
echogenicity with increased peripheral flow around it (thick arrow). Normal testis(*) and  
epididymis (thin arrow).
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Trauma: Testicular trauma is the third most common cause of acute scrotal pain 
and can be blunt or penetrating[13,18]. Scrotal trauma can result in contusions, 
lacerations, fracture, or rupture of the testis.  On US, contusions are seen as  
areas of heterogeneous appearance in the testis due to focal intratesticular  
bleeding (Figure 9A). Testicular fracture is seen as a break in the normal testis, 
while the testicular shape and contour are maintained (Figure 9B). Testicular  
rupture is seen as the discontinuity of tunica albuginea with hemorrhage and  
extrusion of the testicular contents into the scrotal sac (Figure 9C)[17,18].  
Immediate surgical exploration and/or orchidectomy is needed in testicular  
rupture and in all the cases of scrotal trauma with impaired perfusion. Diagnostic  
delays or errors can lead to ischemia, infarction, necrosis and even testicular  
atrophy with the risk of reduced fertility and infection[17,18]. 

Figure 8. Varicocele: Split screen gray scale and color Doppler US show multiple tortuous, dilated 
veins of pampiniform plexus. 
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Scrotal trauma can also produce intra or extratesticular fluid collections like acute 
hydroceles, hematoceles, and hematomas. Hydrocele is an abnormal collection  
of serous fluid accumulating between the visceral and parietal layers of the  
tunica vaginalis. It occurs in up to 25% of all major cases of trauma and hydrocele 
can also be seen in acute scrotal pathologies like epididymo-orchitis, torsion and  
neoplasms[5]. On US, hydrocele appears as an anechoic fluid collection  
surrounding the anterolateral aspects of the testis. Traumatic hematoceles and  
hematomas occur as a collection within the tunica vaginalis or testis due to extra  
or intra testicular bleeding, respectively and have variable presentations on 
US[5]. Acute hematoceles are anechoic to echogenic (Figure 10A), whereas older  
hematoceles appear as a fluid collection with low-level internal echoes, fluid-fluid  
levels and septations [13,18]. Acute hematomas appear hyperechoic, and later  
become complex and are avascular on color Doppler (Figure 10B).   

Figure 9. (A) Testicular Contusion: Focal hypoechoic, heterogenous areas in a case of blunt 
trauma to the testis (thin arrow).  (B) Testicular fracture: Hypoechoic band extending across the  
testicular parenchyma (thick arrow). (C) Testicular rupture: Contour abnormality of the testis with  
disruption of the tunica albuginea and extrusion of testicular parenchyma through a defect in the 
superior pole (double arrows).
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Testicular tumors: Testicular tumors are generally painless but acute pain may  
occur secondary to epididymo-orchitis or  aemorrhage within the tumor. US  
appearance of intratesticular tumors is non-specific and most tumors are  
homogenously hypoechoic in echotexture[19]. The commonest germ cell tumor 
is seminoma, and on gray-scale US, it appears as a homogeneous hypoechoic  
lesion (Figure 11)[13,19]. Testicular tumors may also sometimes be hyperechoic  
in echotexture. Nonseminomatous germ cell tumors and extratesticular  
tumors can be irregular with ill-defined margins and appear heterogenous in  
echotexture with echogenic foci due to internal calcification and hemorrhage  
(Figure 12)[3,19]. Testicular lymphomas can be primary or secondary non- 
Hodgkin lymphomas, bilateral in 40% and are the most common testicular  
tumours after the age of 60[13,19]. US may show a homogeneously hypoechoic  
testis with diffuse enlargement (Figure 13) or multiple focal hypoechoic  
masses[13,19]. Metastases to the testes are rare and occur most commonly 
from the cancers of the prostate, lung, kidney, colon, melanoma and leukaemia  
(Figure 14)[19].

Figure 10. (A) Intratesticular hematocele: Small fluid collections seen as anechoic foci (thin arrows) 
within the testis in a case of blunt trauma to scrotum. (B) Intratesticular hematoma: Complex  
fluid collection with low-level internal echoes, fluid-fluid levels and septations seen within the testis 
(thick arrow) in a case of trauma.
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Figure 11. Seminoma: Split screen US shows diffusely hypoechoic right testis (thin arrow) 
compared to the normal left testis (*) in a case of seminoma. 

Figure 12. Germ cell tumor: Split screen US shows hypoechoic heterogenous mass with  
hyperechoic foci in the right testis (thin arrow) compared to the normal left testis (*) in a case of  
nonseminomatous germ cell tumor of testis.
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Figure 13. Lymphoma: Split screen US shows enlarged hypoechoic left testis (thin arrow) and the 
normal right testis (*) in a case of Non Hodgkin’s lymphoma. 

Figure 14. Leukemia:  Split screen US shows small hypoechoic deposits (thin arrows) in right testis 
and normal left testis (*) in a child with leukemia.



THE ASEAN JOURNAL OF RADIOLOGY

Volume XXI Number II May 2020-August 2020104

Miscellaneous: Inguinoscrotal hernias with incarcerated and strangulated  
bowel loops can present as an acute scrotum (Figure 15).  A case of spermatic cord 
hydrocele presented as an acute scrotum was observed during our evaluation. A 
spermatic cord hydrocele or a cyst is a rare condition and is seen as a loculated 
fluid collection along the spermatic cord (Figure 16). 

Figure 15. Intrascrotal inguinal hernia: Split screen US shows omentum and bowel loops  in the 
scrotal sac (thin arrow), hydrocele with low level internal echoes (thick arrows) and displaced  
normal testis (*). 

Figure 16. (A) Spermatic cord cyst: Split screen gray scale US shows the normal testis (*) and an 
oblong cystic lesion (thin arrow) along the course of the left spermatic cord. (B) Coronal T2W MRI 
image shows hyperintense left spermatic cord cyst (thin arrow) arising from the lower pole of the 
left testis, extending superiorly between the two normal testes (thick arrows).
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Incidental lesions in acute scrotum:  A few common and uncommon lesions 
that are seen during the evaluation of an acute scrotum are epididymal cysts  
(Figure 17A), intra- or extra testicular calcifications i.e scrotoliths (Figure 17B) 
and testicular microlithiasis (Figure 18). They are mostly incidental findings  
without any clinical significance but testicular microlithiasis has a reported  
association with testicular neoplasia and annual US follow-up is recommended  
for at least several years after the diagnosis[9,20]. 

Figure 17. (A) Epididymal cyst: Well defined anechoic lesion (arrow) in the head of the epididymis. 
(B) Scrotolith or scrotal pearl: Extra testicular macro-calcification within the scrotum (arrow). 
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Figure 18. Testicular microlithiasis: Multiple 2-3 mm nonshadowing echogenic foci seen in the 
testis (arrows). 

The correlation of ultrasound findings with appropriate clinical history and  
background can give accurate diagnosis in cases presenting with an acutely  
painful scrotum.  In an emergency setting, US enables us to differentiate surgical 
emergencies like testicular torsion, scrotal abscess from acute nonsurgical causes 
like epididymo-orchitis. Familiarity with the imaging features of each entity  
including incidental lesions can avoid diagnostic errors that can significantly alter 
the management and outcome.

Conclusion
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Summary of discussions and brainstorming 
session on imaging guidelines and 
recommendations on Thailand’s COVID-19 
situation
By experts in chest medicine and chest imaging

On Monday 25 May 2020, during the time of Severe Acute Respiratory Syndrome 
Coronavirus 2 (SARS-CoV-2) or the Coronavirus disease 2019 (COVID-19) 
pandemic, we arranged a panel discussion via Microsoft Teams online  
meeting among several experts in the field of respiratory system, including a  
pulmonologist who leads the Thoracic Society of Thailand, 8 thoracic  
radiologists responsible for the radiological workflow management of COVID-19 
in university hospitals from several parts of the country, World Health 
Organization (WHO)-Thailand officers, and a representative from Siemens 
Healthineers, Thailand. We discussed three frequently-asked questions/topics as 
followed:

Keywords: Coronavirus 2 (SARS-CoV-2), COVID-19, Computed tomography 
(CT).
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Topic 1: The current situation and guidelines on the use of chest computed tomog-
raphy (CT) for COVID-19 in Thailand.

All experts unanimously agreed that a chest CT should not be used for  
screening in cases in which COVID-19 infection or COVID-19 pneumonia is  
suspected, due to the fact that the outbreak incidence in Thailand was not  
widespread yet. There were only around 50 patients per million people, and 
the abnormalities of COVID-19 pneumonia found by CT did not have specific  
characteristics, and were similar to those that could be found in other viral  
pneumonia and other diseases. Nevertheless, a chest CT might be used to aid  
diagnosis and treatment in the following cases:
	 • RT-PCR test shows a negative result but clinical symptoms raise suspicion  
	    for COVID-19.
	 • In COVID-19 cases already confirmed by RT-PCR testing, CT may be  
	  considered to acquire baseline images, and serve as a guide for  
	    management and follow-up.
	 • The patient has moderate to severe pneumonia and the physician 
	    determines that a chest CT is useful in treatment planning.
	 • There is suspicion of complications such as pulmonary embolism.

Topic 2: What are the standard preventive measures in Thailand’s hospitals in  
general for a chest CT examination in COVID-19 patients and during epidemic 
situations?

Preventive measures should utilize the universal precaution principles so as to 
prevent new outbreaks. This included preparation for incidences of new diseases 
that may occur in the future.  The Royal College of Radiologists in collaboration 
with the Society of Radiological Technologists will jointly create the guideline, for 
hospitals to apply according to their particular locations and different limitations, 
including considering the use of a mobile capsule (if applicable), especially if the 
hospital has only one CT scanner.
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The expert panel unanimously agreed that in the future, there should be changes in 
the CT examination process, to accommodate the prolonged COVID-19 epidemic 
situation. This could be another "new normal". The examples of such changes may 
include: mandatory wearing of a surgical mask for every patient and employee, 
regular cleaning of the CT machine, touchpoints, and examination rooms, etc.

	 •	 Publication can be accessed here along with web annexes:  
	          https://www.who.int/publications/i/item/use-of-chest-imaging-in-covid-19
		  • Web Annex A. Imaging for COVID-19: a rapid review
		  • Web Annex B. GRADE evidence-to-decision tables

Topic 3: What are the appropriate recommendations for a chest CT in case of 
suspected COVID-19 infection or suspected COVID-19 pneumonia? Can a CT 
screening protocol (low dose) be used?

The meeting consensus recommended that CT examination for suspected  
COVID-19 infection or suspected COVID-19 pneumonia be done using  
thin-slice images (≤1.5 mm) and with a diagnostic image quality*.

The consensus did not recommend the use of a low dose chest CT or a CT  
screening protocol because some lesions such as ground-glass opacity, a common 
finding in this disease, may not be invisible.

Note *Diagnostic image quality may not expose each patient to the same radiation 
dose, depending on the size of the patient, examination techniques, and capabili-
ties of the CT machine.

Additional recommendations:

Supplemental detail and document:
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