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Purpose: To retrospectively analyse the different imaging manifestations of acquired immunodeficiency syndrome-associated hepatic 
Kaposi’s sarcoma (AIDS-HKS) on CT, MRI, and Ultrasound.
Patients and Methods: Eight patients were enrolled in the study. Laboratory tests of liver function were performed. The CT, MRI, 
and Ultrasound manifestations were reviewed by two radiologists and two sonographers, respectively. The distribution and imaging 
signs of AIDS-HKS were evaluated.
Results: AIDS-HKS patients commonly presented multiple lesions, mainly distributed around the portal vein on CT, MRI, and 
Ultrasound. AIDS-HKS presented as ring enhancement in the arterial phase on contrast-enhanced CT and MRI scanning, and nodules 
gradually strengthen in the portal venous phase and the delayed phase. AIDS-HKS presented as intrahepatic bile duct dilatation and 
bile duct wall thickening around the lesion. Five patients (62.5%, 5/8) were followed up. After chemotherapy, the lesions were 
completely relieved (60.0%), or decreased (40.0%).
Conclusion: AIDS-HKS presented as multiple nodular lesions with different imaging features. The combination of different imaging 
methods was helpful for the imaging diagnosis of AIDS-HKS.
Keywords: Kaposi’s sarcoma, liver, diagnostic imaging, magnetic resonance imaging, tomography, spiral computed, ultrasonography

Introduction
Acquired immune deficiency syndrome-associated Kaposi’s sarcoma (AIDS-KS) is one of the four types of Kaposi’s sarcoma. 
The other three types are classic, endemic, and iatrogenic. The classic type is more likely to occur in individuals of 
Mediterranean, European Jewish, and Middle Eastern ancestry without immunosuppression. The endemic type is more likely 
to occur in young individuals in sub-Saharan Africa. The iatrogenic type (immunosuppressive type) occurs in solid organ 
transplant recipients or chronic immunosuppression patients with other immune disorders.1 Kaposi’s sarcoma (KS) was the first 
malignant tumour defined in patients with AIDS and the second most common tumour found in patients with AIDS.2–5 The 
incidence of KS in the general population is approximately 1/100,000, while that in human immunodeficiency virus (HIV)- 
infected people is 1/20.6–8 KS can involve multiple sites, including the skin, lung, gastrointestinal tract, liver, and musculoskeletal 
system.2,9 Hepatic KS (HKS) is the most common form of liver tumor in AIDS patients, and 34% of KS patients have liver 
involvement in autopsy.2,10,11 However, HKS is rarely diagnosed in a patient’s lifetime because patients with hepatic KS are 
usually asymptomatic.

In routine clinical work, it is occasionally found that AIDS-KS involves the liver. The literatures on imaging manifestations of 
hepatic KS were mostly case reports,12–15 and one or two imaging examinations were performed in most of these reports, with 
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few performing CT, magnetic resonance imaging (MRI), and ultrasound imaging examinations at the same time. To date, there 
has been no follow-up study on the imaging of AIDS-associated hepatic Kaposi’s sarcoma (AIDS-HKS) reported in the 
literature. Therefore, the aim of this study was to analyse the CT, MRI, and ultrasound imaging manifestations of patients 
with AIDS-HKS before treatment and in follow-up.

Materials and Methods
Patients
This study was approved by the Review Committee and the Ethics Committee of Beijing Ditan Hospital, Capital Medical 
University. The requirement for written informed consent was waived by the Institutional Review Board owing to the 
retrospective nature of the analysis. The patients’ data were kept confidential, without divulging personal privacy, and 
complied with the Helsinki Declaration. All AIDS patients from January 1, 2015, to December 31, 2022, were enrolled. 
Inclusion criteria were as follows: 1) AIDS; 2) a pathological diagnosis of KS; 3) hepatic KS lesions revealed on imaging 
examination; and 4) intrahepatic lesions increased or decreased after treatment in follow-up. The exclusion criteria were 
as follows: 1) normal liver on imaging examinations; 2) other hepatic disease foci; and 3) poor quality imaging that could 
not be evaluated.

Liver Function
Laboratory tests of liver function included alanine aminotransferase (ALT), aspartate aminotransferase (AST), total 
bilirubin (TBIL), albumin, lactate dehydrogenase (LDH), γ-glutamyltransferase (GGT), alkaline phosphatase (AKP), and 
cholinesterase.

Scanning Equipment and Scanning Method
A 256-slice CT and 64-slice CT (Philips, iCT, Netherlands; GE, Light speed vCT, Wisconsin, USA) were used for CT 
examination. The contrast agent iohexol (BeiLu Pharmaceutical AG, China) was injected through the elbow vein (approxi-
mately 80 mL per patient on average) at an injection flow rate of 3.0 mL/s. A 1.5 T magnetic resonance (MR) system 
(Siemens, Magnetom Avanto MR, Germany) was used for MR examination. The contrast agent meglumine gadolinium 
(Magnevist, Bayer AG, Germany) was injected through the elbow vein (approximately 20 mL per patient on average) at an 
injection flow rate of 1.5–2.0 mL/s. The CT and MR scans were obtained at the end of inhalation during scanning. The 
scanning was performed from the diaphragm to the anterior superior iliac spine. The slice thickness was 5 mm.

A colour Doppler ultrasound diagnostic apparatus (GE, LOGIQ E9, Wauwatosa, USA; SuperSonic, Aixplorer V, Les 
Jardins de la Duranne, France) was used for ultrasound examination. A convex array probe with a frequency of 3.0–5.0 
MHz was adopted. Conventional two-dimensional and colour Doppler ultrasonography were performed. The patient was 
placed in the supine and left lateral position with the upper abdomen fully exposed.

Imaging Interpretation
Two abdominal radiologists, with 15 and 19 years of experience, retrospectively reviewed the images and resolved 
discrepancies by consensus. The images were analysed on a picture archiving and communication system (PACS, 
Carestream Health, USA). The images were reviewed in the abdominal window (window width 350 HU, level 50 HU) on 
CT. The window width and level could be adjusted to be appropriate for the analysis.

The imaging was evaluated for distribution and imaging signs. The distributions were divided into the periportal area, 
subcapsular area, and a mix of the periportal and subcapsular areas. The contrast-enhanced scanning included the arterial 
phase, portal vein phase, and delayed phase. The enhancements were divided into ring enhancement, nodular enhance-
ment, uneven enhancement, and a mix of ring, nodular, and uneven enhancements in the arterial phase of contrast- 
enhanced scanning. The dilation of the intrahepatic bile duct, bile duct wall thickening, and seroperitoneum were 
observed. The diameter of the largest lesion in the liver was measured. Lymphadenovarix was defined as a short diameter 
of the lymph node exceeding 10mm.
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Two ultrasound physicians with 17 and 18 years of work experience evaluated images on the Hospital Information 
System (HIS, iMedical, Donghua, Beijing, China) and resolved discrepancies by consensus. The evaluation parameters 
included the distribution (the periportal area, subcapsular area, and a mix of the periportal and subcapsular areas), single 
or multiple, echo (echoless, hypoecho, isoechoic, hyperecho, and strong echo), and blood flow of the lesion. The dilation 
of the intrahepatic bile duct and the Glisson sheath thickening were observed. Retroperitoneal lymph node enlargement 
was defined as the maximum diameter of lymph nodes greater than 10mm. The maximum oblique diameter of the right 
lobe of the liver exceeding 140mm was considered as an increase in liver volume.

Statistical Analysis
All data were analysed by SPSS 17.0 (IBM, Armonk, NY, US). Continuous data are expressed as the mean and standard 
deviation or median (25th percentile, 75th percentile). Categorical data were expressed as the frequency.

Results
Clinical Features
Fifty-seven AIDS-KS patients were enrolled, and 49 patients were excluded. Eight patients (14.0%, 8/57) were enrolled 
in the study. All eight patients were males (age range, 30–46 years; mean [±SD] age, 35.25±5.625 years). In addition to 
KS in the liver, eight patients also had skin (87.5%, 7/8), oral cavity (37.5%, 3/8), lymph node (87.5%, 7/8), lung (87.5%, 
7/8), adrenal (12.5%, 1/8), spleen (25.0%, 2/8), thyroid (12.5%, 1/8), and bone (25.0%, 2/8) involvement. For the 
pathological diagnosis of the 8 patients, 7 (87.5%, 7/8) were based on skin or lymph node biopsy sample analysis, and 
the other one (12.5%, 1/8) was based on liver biopsy sample analysis (Figure 1), which showed diffuse spindle cells and 
slit-like vessels, which were filled with red blood cells and a small amount of haemosiderin deposition. 
Immunohistochemical staining of human herpesvirus 8 showed partial spindle cell nucleus positivity.

Only two patients (25.0%, 2/8) had abdominal-related clinical symptoms, which manifested as right upper abdominal 
pain. The other six patients (75.0%, 6/8) showed no abdominal symptoms.

Liver Function
Blood biochemistry analysis showed that two patients (25.0%, 2/8) had abnormal liver function results. The first patient’s 
liver function parameters were LDH, 336.7 g/L (normal value, 120–250 g/L); GGT, 138.3 U/L (normal value, 10–60 U/ 
L); and AKP, 252.2 U/L (normal value, 45–125 U/L), which were slightly above the normal values. The second patient’s 
liver function parameters were AST, 68.9 U/L (normal value, 15–40 U/L); ALT, 224.9 U/L; LDH, 458.0 g/L; GGT, 733.0 
U/L; and AKP, 358.5 U/L, which were obviously higher than the normal values. The total bilirubin, albumin, and 
cholinesterase levels of all eight patients were in the normal ranges.

Imaging Manifestations on CT and MRI
CT and ultrasound were performed for all eight patients, and MRI was performed for two of these patients (25.0%, 2/8).

On CT, all eight patients had multiple intrahepatic lesions (≥2 lesions), and the mean diameter of the largest lesion 
was 19.50±8.944 mm (range, 8–31 mm). The lesions were distributed around the periportal area and subcapsular areas in 
7 patients (87.5%, 7/8), but there were significantly more lesions distributed in the periportal area than in the subcapsular 
area (Figures 1–3). The other patient (12.5%, 1/8) had two small nodules located around the subcapsular area. The 
lesions appeared as low-density shadows on plain CTs (Figure 2). In the arterial phase of contrast-enhanced CT (CECT), 
ring enhancement was the main pattern in all eight patients (Figure 2), including one patient (12.5%, 1/8) with nodular 
enhancement and uneven enhancement and two patients with a small amount of uneven enhancement. In the portal 
venous and delayed phases, the lesions were gradually enhanced and gradually became consistent with the surrounding 
liver parenchyma, which showed that the nodules decreased in seven patients (87.5%, 7/8). The lesion margin in the 
portal venous and delayed phases was clearer than that in the arterial phase in another patient. There were four patients 
(50.0%, 4/8) with intrahepatic bile duct dilatation around the lesion, three of which were accompanied by bile duct wall 
thickening. Only one patient (12.5%, 1/8) presented with no lymphadenovarix. The other seven patients (87.5%, 7/8) had 
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Figure 1 A 46-year-old man with AIDS-related hepatic Kaposi’s sarcoma. Plain scan MRI shows multiple nodular lesions in the liver, with low signal on T1 weighted imaging 
(1A), high signal on T2 weighted imaging (B), slightly high signal on diffusion weighted imaging (C), and high signal on apparent diffusion coefficient imaging (D). Enhanced 
scanning of the arterial phase (E) showed circular enhancement, located adjacent to the portal vein and under the hepatic capsule. The portal vein phase (F) shows gradual 
enhancement of nodules, showing equal to slightly lower enhancement, and dilation of intrahepatic bile ducts. The delayed phase (G) shows high and equal enhancement of 
the nodules, with intrahepatic bile duct dilation observed. Ultrasound (H) showed multiple hypoechogenicity (arrow) in the liver, as well as thickening and enhancement of 
the Glisson sheath (arrowhead). After 40 days, ultrasound (I) revealed multiple hyperechoic nodules in the liver (arrows), as well as thickening and enhancement of the 
Glisson sheath (arrowhead). The pathological HE staining (J) of the puncture biopsy showed residual liver tissue on the left side and a tumor area on the right. The spindle 
shaped tumor cells were arranged in a striped pattern, with some appearing as fissures. The nucleus was ovoid, and the cells were mildly atypical. No clear mitotic image was 
observed (HE X200). Human herpesvirus 8 immunohistochemistry staining (K) showed partial spindle cell nucleus positivity (EnVision X200).
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abdominal lymphadenovarix, including in the retroperitoneum (87.5%, 7/8), hilar region (25.0%, 2/8) and mesenteric 
region (37.5%, 3/8). Four patients (50.0%, 4/8) showed a small amount of seroperitoneum (Table 1).

Two patients (25.0%, 2/8) underwent MRI scanning. MRI of both patients showed low signal intensity on T1 
weighted imaging (T1WI), high signal intensity on T2 weighted imaging (T2WI), and high signal intensity on diffusion 
weighted imaging (DWI). (Figures 1 and 3) The apparent diffusion coefficient (ADC) map showed high signal intensity. 
The MRI contrast-enhanced imaging findings were consistent with the CECT imaging findings in the arterial phase and 
portal venous phase. The arterial phase showed obvious ring enhancement, while the portal venous phase showed 
decreased nodules (Figures 1 and 3). However, the delayed phase showed equal or high enhancement. Additionally, 
intrahepatic bile duct dilatation and bile duct wall thickening could be seen in the two patients (Table 1).

Imaging Manifestations on Ultrasound
On ultrasound imaging, five of the eight patients (62.5%, 5/8) showed multiple lesions, which were all distributed around 
the portal vein. Four patients (80%, 4/5) showed hyperechoic nodules, in which there was no blood flow signal on colour 
Doppler flow imaging (CDFI). There were three patients (75%, 3/4) with other signs. One patient (25.0%, 1/4) showed 

A B
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Figure 2 A 30-year-old man with AIDS-related hepatic Kaposi’s sarcoma. CT plain scan shows multiple low-density nodules in the liver (A). CT enhanced scan during the 
arterial phase showed circular enhancement of nodular lesions, mostly located around the portal vein and a few located under the hepatic capsule (B). The portal vein phase 
(C) and delayed phase (D) show gradual enhancement of the nodules, with equal or slightly lower enhancement. Ultrasound (E) showed multiple hyperechoic nodules 
(arrows) distributed along the portal vein in the liver, with thickening of the Glisson sheath and enhanced echogenicity (arrowhead). Two years later, the CT scan (F) Showed 
that the original intrahepatic nodules were not shown.

Infection and Drug Resistance 2024:17                                                                                             https://doi.org/10.2147/IDR.S440305                                                                                                                                                                                                                       

DovePress                                                                                                                       
1077

Dovepress                                                                                                                                                            Guan et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


A B

C D

E F

G H

I

Figure 3 A 41-year-old man with AIDS-related hepatic Kaposi’s sarcoma. Plain scan MRI shows multiple nodular lesions in the liver, with low signal on T1 weighted imaging 
(A), high signal on T2 weighted imaging (B), slightly high signal on diffusion weighted imaging (C), and high signal on apparent diffusion coefficient map (D). Enhanced 
scanning of the arterial phase (E) showed circular enhancement, located adjacent to the portal vein and under the hepatic capsule. The portal vein phase (F) shows gradual 
enhancement of nodules with equal to slightly lower enhancement. Delayed phase imaging (G) showed high and equal enhancement of the nodules, as well as intrahepatic 
bile duct dilation and thickening of the bile duct wall (H). Ultrasound (I) showed multiple hyperechoic nodules (arrows) distributed along the portal vein in the liver, with 
thickening of the Glisson sheath and enhanced echogenicity (arrowhead).
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Table 1 The Imaging Features of AIDS-Related Hepatic Kaposi’s Sarcoma on CT, MRI, and Ultrasound

Patient No. 1 2 3 4 5 6 7 8

CT Lesion No. Multiple Multiple Multiple Multiple Multiple Multiple Multiple Multiple

Distribution Mix* Mix* Subcapsular Mix* Mix* Mix* Mix* Mix*

Plain CT Low density Low density Low density Low density Low density Low density Low density Low density

CT 

enhancement

Arterial phase Ring with nodular 

and uneven

Ring Ring Ring Ring with 

uneven

Ring Ring with uneven Ring

Portal venous 

and delayed 
phases

Gradual 

enhancement

Gradual 

enhancement

Clearer margin Gradual 

enhancement

Gradual 

enhancement

Gradual 

enhancement

Gradual 

enhancement

Gradual 

enhancement

Intrahepatic bile 
duct

Normal Normal Normal Normal Dilatation Dilatation Dilatation Dilatation

Bile duct wall Normal Normal Normal Normal Thickening Normal Thickening Thickening

Lymphadenovarix Yes Yes Yes Yes No Yes Yes Yes

Ultrasound Lesion No. Multiple None None Multiple None Multiple Multiple Multiple

Distribution Periportal NA NA Periportal NA Periportal Periportal Periportal

Lesion echo Hyperecho NA NA Hyperecho NA Hyperecho Hypoecho Hyperecho

Lesion blood 

flow

No NA NA No NA No Yes No

Maximum 

oblique 

diameter^

125 151 135 130 125 122 187 141

Intrahepatic bile 

duct

Normal Normal Normal Normal Normal Normal Dilatation Dilatation

Glisson sheath 

thickening

Yes No No Yes Yes No Yes Yes

Lymphadenovarix Yes No Yes Yes No Yes No No

(Continued)

Infection and D
rug R

esistance 2024:17                                                                                             
https://doi.org/10.2147/ID

R
.S440305                                                                                                                                                                                                                       

D
o

v
e

P
r
e

s
s
                                                                                                                       

1079

D
o

v
e

p
r
e

s
s
                                                                                                                                                            

G
uan et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Table 1 (Continued). 

Patient No. 1 2 3 4 5 6 7 8

Involved multiple body regions Skin, oral cavity, 

lymph node, lung

Lymph node, lung, 

spleen, bone

Skin, lymph node, 

lung, adrenal

Skin, lymph 

node, oral cavity

Skin, oral 

cavity, bone

Skin, lymph 

node, lung

Skin, lymph node, 

lung, thyroid

Skin, lymph node, 

lung, spleen

Follow-up by CT Interval No 154 701 164 No 745 No 538

Change NA Disappear Disappear Decrease NA Disappear NA Decrease

Follow-up by 

Ultrasound

Interval No 483 66 NA No 363 No 292

Change NA No change Decrease of lymph 
node

NA NA Disappear NA Decrease

Notes: *Was on behalf of the mix of periportal area and subcapsular areas. ^Was on behalf of maximum oblique diameter of right lobe of liver. 
Abbreviations: NA, Not Applicable; No, No Follow-up.
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intrahepatic bile duct dilatation and a thickening and enhanced echo of the Glisson sheath. The other two patients (50.0%, 
2/4) showed only Glisson sheath thickening and echo enhancement. One of the five patients (20.0%, 1/5) uniquely 
showed hypoechoic nodules and masses with blood flow signals with a peripheral high echo, accompanied by the 
dilatation of intrahepatic bile duct and the thickening and enhanced echo of the Glisson sheath on the first US. However, 
40 days later, the ultrasound examination of this patient showed that the hypoechoic lesions in the liver had turned into 
heterogeneous echoes of different heights and were fused with each other, with unclear boundaries and irregular shapes 
(Figure 1). Blood flow signals were still visible in the lesions, and there was no change in the intrahepatic bile duct or the 
Glisson sheath. There were 3 patients (37.5%, 3/8) without a nodular echo in the liver. Nevertheless, one patient showed 
a thickened Glisson sheath with an enhanced echo on ultrasound, while this patient showed multiple nodules and a mass 
shadow on CT. The second patient presented with liver enlargement, and this patient showed multiple nodules along the 
portal vein on CT. The third patient with a normal liver was the patient with only two subcapsular lesions on CT. Four 
patients (50.0%, 4/8) showed lymphadenovarix (Table 1).

Follow-Up
Five of the eight patients (62.5%, 5/8) were followed up by CT. The five patients underwent CT. The range of the follow- 
up interval was 154–701 days. After chemotherapy, the lesions of these five patients were completely relieved in three 
patients (60.0%, 3/5) and decreased in two patients (40.0%, 2/5) (Figure 2) (Table 1).

Four of the eight patients (50.0%, 4/8) were followed up by ultrasound. The range of the follow-up interval was 66– 
483 days. After chemotherapy, the intrahepatic lesions disappeared in two patients (50.0%, 2/4), among whom the 
Glisson sheath returned to normal in one patient, and the abdominal lymph node decreased in the other patient. In the 
third patient, there was no intrahepatic abnormality detected by ultrasound before chemotherapy, but abdominal 
enlargement and a decrease in lymph node size were observed. The fourth patient had liver enlargement, and there 
was no change in follow-up after chemotherapy (Table 1).

Discussion
The liver is commonly involved in AIDS-KS. Through our research, we found that, first, the AIDS-HKS patients showed 
simultaneous involvement of the skin, lymph nodes, lungs, oral cavity, etc. Second, 25.0% of AIDS-HKS patients had 
slightly abnormal liver function. Third, AIDS-HKS patients commonly presented multiple lesions, mainly distributed 
around the portal vein. Fourth, most of the AIDS-HKS patients showed ring enhancement in the arterial phase of CECT. 
The lesions decreased in the portal venous phase and the delayed phase. In the delayed phase of MRI enhancement, the 
lesions showed equal or high enhancement. Fifth, most nodules of the AIDS-HKS presented as hyperechogenicity on 
ultrasound imaging, while a few presented as hypoechogenicity. Finally, AIDS-HKS presented as intrahepatic bile duct 
dilatation and bile duct wall thickening around the lesion.

Due to the relatively few clinical symptoms related to the liver when KS invades the liver, the diagnosis of liver KS during 
the patient’s lifetime is relatively rare in AIDS-KS patients,16 which is consistent with the findings of this study. In this study, 
only two patients showed mild right epigastrium pain, and the other patients had no abdominal-related symptoms. It was 
previously reported in the literature that there was no significant difference in transaminase, lactate dehydrogenase, alkaline 
phosphatase or bilirubin when AIDS-KS involved the liver.17 A small number of case reports have reported progressive liver 
function decline in patients with rapid progression of liver and multiorgan failure, usually resulting in death.12 In this study, 
only two patients had liver function abnormalities, with mild and severe abnormalities, respectively.

The imaging manifestations of a disease depend on its pathological basis. The gross pathological manifestations of AIDS- 
HKS were variously sized purplish red nodules located around the portal vein and under the liver capsule. The adjacent portal 
vein and bile duct wall were thickened. Histologically, it was found that HKS mainly involved spindle cells, forming slit-like 
blood vessels, in which exudative red blood cells, inflammatory cells, and haemosiderin were seen. Usually, the portal vein 
space and surrounding liver parenchyma were involved. Hyperplasia of fibrous hoof tissue in the walls of the portal vein and 
bile duct, as well as dilation of the bile duct, could also be observed.12–14 However, the literature suggests that there is no 
obvious fibrosis change in the portal vein space.14 Macrovaculoar steatosis has been reported in some literature.12 Because the 
pathological results of HKS in this study were obtained from puncture biopsy tissue samples, with relatively few types of 
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tissues, it was not possible to observe the overall pathology of HKS. However, our histological observations were basically 
consistent with literature reports, with diffuse spindle-shaped cells and slit-like blood vessels visible and a small amount of 
fibrous hyperplasia visible around the bile duct, but macroscopic steatosis was not seen.

Both the literature and this study found that AIDS-HKS involved multiple lesions, mainly distributed around the portal 
vein, and a few were located in the subcapsule.14,16,18 Low-density nodules were shown on plain CT scan. Ring enhancement 
was common in the arterial phase of CECT, and nodular or heterogeneous enhancement was also seen. From the portal venous 
phase to the delayed phase, the lesions were gradually uniformly enhanced, showing fewer nodules than in the arterial 
phase.16,18,19 Although we had only two patients that underwent MRI examination, the imaging findings of the two patients 
were basically consistent. The plain MRI scans showed low signal intensity on T1WI, high signal intensity on T2WI, DWI, 
and ADC map. After MRI contrast-enhanced scanning, the arterial phase showed circular enhancement, while the lesion 
enhancement gradually strengthened from the portal phase to the delayed phase. Some of the lesions were consistent with the 
surrounding liver parenchyma enhancement signals and showed equal enhancement, indicating a decrease in lesions. Some of 
the enhancement levels were higher than the surrounding liver parenchyma signals and showed high enhancement. The MRI 
imaging manifestations of AIDS-HKS in the literature are only from case reports, and most of them indicate MRI plain scan 
imaging manifestations, low signal intensity on T1WI, high signal intensity on T2WI, and no contrast-enhanced scanning 
manifestations.15 On CT and MRI, lumen dilation and wall thickening of the hepatic duct were observed in this study, which 
may be related to pathological hyperplasia of fibrous connective tissue.12–14

In this study, most AIDS-HKS patients showed hyperechoic nodules on ultrasonography, which was consistent with 
the findings in the literatures.15,16,19 However, a few studies have reported hypoechoic nodules on ultrasound 
examination.14 In this study, only one patient initially showed hypoechoic nodules, and after 40 days of follow-up, 
this patient showed mixed hypoechoic nodules. We will continue to observe the dynamic changes of the nodules in future 
studies and observe whether hypoechogenicity is a developmental stage of HKS. Hepatomegaly was a nonspecific sign of 
HKS, found in 19% of reported cases in the literatures.20,21 In this study, there were two patients with hepatomegaly with 
multiple nodules in the liver. Another common ultrasound sign was a thickening of the Glisson sheath and enhanced echo 
(62.5%), which was consistent with literature reports.12,16 Glisson sheath echo enhancement corresponded to the 
thickening of portal vein bundle fibres in autopsy pathology reported in the literature.16

AIDS-HKS presents as nodules in the liver and needs to be distinguished from various hepatic diseases, such as hepatic 
haemangioma, hepatic lymphoma, hepatic metastasis, and hepatic abscess. Hepatic haemangioma presents as low density on 
CT, a low signal on T1WI and a high signal on T2WI on MRI, without diffusion limitation. The enhanced scan shows a fast in 
and slow out type enhancement, with nodular enhancement visible at the edges in the arterial phase. From the portal phase to 
the delayed phase, it gradually enhances, showing higher enhancement than the surrounding liver parenchyma.22 Hepatic 
haemangiomas were mostly hyperechoic on ultrasound, with clear boundaries and homogeneous internal echoes. CDFI often 
does not display blood flow signals. A few hepatic haemangiomas exhibited isoechoic, hypoechoic, or mixed echogenicity, 
and CDFI might have star-shaped blood flow signals.23 Hepatic lymphoma was the most common tumour in HIV-infected 
individuals. Hepatic lymphoma appeared as low density on CT, a low signal on T1WI on MRI, and an inconsistent signal on 
T2WI. Hepatic lymphoma presented as mild to moderate enhancement with vascular floating sign observed on CT and MRI 
contrast-enhanced scanning.24 Hepatic lymphoma appeared as uniform or uneven low to very low echogenicity on ultrasound. 
Blood vessels passed through the tumour without invasion. CDFI showed only a small amount of striped blood flow signals 
inside the tumour.25 Patients with hepatic metastases had a history of malignant tumours, with diverse intrahepatic manifesta-
tions that were associated with their primary tumours. Generally, hepatic metastases appeared as low-density shadows on CT, 
with MRI showing a moderately low signal on T1WI and a moderately high signal on T2WI, with limited diffusion. Enhanced 
scanning shows circular enhancement in the arterial phase, with central enhancement and reduced peripheral enhancement 
from the portal phase to the delayed phase, typically showing a bull’s eye sign.26,27 On ultrasound, hepatic metastases 
manifested as anechoic, hypoechoic, isoechoic, hyperechoic, or even mixed echoic areas, with the “target ring sign” as their 
characteristic manifestation.28 Patients with hepatic abscesses generally had fever, abdominal pain, and elevated laboratory 
inflammatory indicators. CT showed a low-density lesion, and MRI showed a low signal on T1WI and a high signal on T2WI, 
with limited diffusion due to pus. The typical enhancement scan showed circular enhancement with blurred edges, inflam-
matory oedema of the surrounding liver parenchyma, continuous enhancement of the abscess wall, and visible septations in 
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some cavities.29 The course of hepatic abscess varied, and the ultrasound manifestations varied. During the inflammatory 
phase, ultrasound manifestations included single or multiple circular or irregularly shaped hypoechoic areas within the liver, 
with uneven edges. Dotted or patchy strong echoes could be seen within the hypoechoic areas. CDFI displayed scattered point 
and strip blood flow signals. During liquefaction, anechoic areas appeared, with thick capsule walls and unsmooth inner walls. 
During the absorption period, the anechoic area in the liver significantly shrank or disappeared and was replaced by patchy or 
striped hyperechogenicity.30

CT, MRI, and ultrasound imaging had complemented each other in AIDS-HKS examination. In this study, three out 
of eight AIDS-HKS patients were not found to have intrahepatic AIDS-HKS on ultrasound examination, while nodular 
lesions were visible on CT scans. Ultrasound examination only found two patients with intrahepatic bile duct dilation, 
while CT examination found two additional patients. CT has advantages over ultrasound in detecting nodules of AIDS- 
HKS and intrahepatic bile duct dilation. CT and MRI were helpful to diagnose and exclude deep tissue and lymph node 
involvement due to their wide scanning range.2,31 However, CT involves radiation exposure, while MRI and ultrasound 
do not. CT and MRI required intravenous injection of contrast agents for enhanced scanning. Ultrasound could be used to 
measure liver size, although liver enlargement was a nonspecific sign. Ultrasound can also be used to conveniently 
observe the blood flow inside lesions and the dynamic changes.

This study had two limitations. First, the sample size was small, probably because the incidence rate of KS is low, and 
the incidence rate of AIDS-HKS is even lower. Second, only two patients underwent MRI examination. Though the plain 
and enhanced MRI images of the two patients were basically consistent, we will continue to collect patients who undergo 
MRI examination and summarize the MRI imaging manifestations in the future.

Conclusion
In summary, AIDS-HKS presented as multiple nodular lesions, which showed different imaging features on CT, MRI, 
and ultrasound. The lesions could be completely relieved or decreased after follow-up. The combination of different 
imaging examination methods was helpful for the imaging diagnosis and differential diagnosis of AIDS-HKS.
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