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Abstract
BACKGROUND 
Hepatic lymphangioma, a malformation of the liver lymphatic system, is a rare 
benign neoplasm and usually coexists with other visceral lymphangiomas. 
Solitary hepatic lymphangioma is much more rarely seen and could cause a 
clinical misinterpretation as malignancy.

CASE SUMMARY 
A 50-year-old woman with a liver mass of approximately 3.5 cm was initially 
diagnosed with hepatocellular carcinoma given the risk factors for liver cancer 
that she presented with, including Schistosome japonicum infection and jaundice, 
and also together with imaging results, which showed the mass enhanced quickly 
in the arterial phase and faded fast in the venous phase. The patient did not have 
the surgery first but received three rounds of transarterial chemoembolization 
because of her anxiety and fears for operation. Finally, the patient underwent 
laparoscopic liver segment 4b resection and cholecystectomy and was discharged 
from the hospital only 10 d after the operation. The pathological examination 
indicated the mass as hepatic lymphangioma. The patient has been followed up 
for 30 mo without recurrence. To raise the awareness of this misdiagnosed case 
and to better diagnose and treat this rare disease in future, we reviewed the 
published literature of solitary hepatic lymphangioma for its clinical symptoms, 
imaging presentation, operative techniques, histology features and prognosis.

CONCLUSION 
Solitary hepatic lymphangioma mimicking malignancy makes diagnosis difficult. 
Complete surgical resection is the first choice to treat solitary hepatic 
lymphangioma.
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Core Tip: Hepatic lymphangioma is an extremely rare benign neoplasm. We presented a 
case of solitary hepatic lymphangioma with a typical imaging performance of 
hepatocellular carcinoma, thus misdiagnosed as liver cancer and treated with transarterial 
chemoembolization for three rounds. Finally, the lesion was removed by liver resection 
and confirmed as lymphangioma in pathology. The patient recovered well and no 
recurrence was found during follow up. Published literature with solitary hepatic 
lymphangioma were reviewed and analyzed. Complete surgical resection is the first choice 
to treat solitary hepatic lymphangioma.

Citation: Long X, Zhang L, Cheng Q, Chen Q, Chen XP. Solitary hepatic lymphangioma 
mimicking liver malignancy: A case report and literature review. World J Clin Cases 2020; 
8(19): 4633-4643
URL: https://www.wjgnet.com/2307-8960/full/v8/i19/4633.htm
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INTRODUCTION
Lymphangiomas are rare benign masses characterized by dilated lymphatic vessels, 
usually resulting from blockade of lymphatic reflux or abnormal development of the 
lymphatic system in embryogenesis[1-4]. The lymphatic system and venous system lack 
communication, which leads to the malformation of lymphatics. Lymphangioma is 
significantly associated with chromosome abnormalities, including chromosome X 
abnormalities (Turner syndrome), trisomy 21 (Down syndrome), trisomy 18, trisomy 
13, and triploidy, copy number variants, and genetic mutations such as AKT1, 
PIK3CA, VEGFR3, and RASA1[5-8]. It is reported that lymphangiomas are more common 
in neonates and children compared to adults[1,9].

More than 90% of lymphangiomas occur in the lymphatic system outside the 
abdominal cavity, such as the neck, axilla, mediastinum, and lungs. Less than 5% of 
intra-abdominal lymphangiomas are described, and the most frequently affected 
location is the small bowel mesentery, followed by the omentum, mesocolon, and 
retroperitoneum[9,10]. When lymphangiomas affect multiple organs, including the liver, 
spleen, soft tissues, serosa (mesentery), peritoneum, retroperitoneum, and skeletal, the 
situation is named lymphangiomatosis, which could not be eradicated by surgery but 
may respond to systemic chemotherapy and radiotherapy with limited efficacy and 
poor prognosis[11-13]. In addition, solitary lesions in the liver are rare and are further 
classified into capillary lymphangioma, cystic lymphangioma, and cavernous 
lymphangioma[4,14,15].

When solitary hepatic lymphangioma is presented in a clinical setting, the diagnosis 
and treatment becomes challenging solitary hepatic due to its rarity, atypical trait, and 
clinical phenotype. In our case, a rare solitary hepatic lymphangioma resembled the 
features of liver malignancy. We therefore reviewed the published literature in order 
to raise concerns of the diagnosis and treatment of this disease.

CASE PRESENTATION
Chief complaints
A 50-year-old woman who had a history of a liver tumor for 2 years was admitted to 
our hepatic surgery center, Tongji Hospital, Tongji Medical College, Huazhong 
University of Science and Technology.

History of present illness
Two years ago, a liver mass was found in her left liver lobe by ultrasound during a 
regular body check. Then, the patient received an enhanced computed tomography 
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(CT) scan, which showed a regular mass with a diameter around 3.5 cm located in the 
segment 4b close to falciform ligament. It manifested as a non-rim-like enhancement in 
the arterial phase (Figure 1A) and nonperipheral washout appearance in the portal 
venous phase and in delayed scan (Figure 1B and 1C). The lesion was classified as LR-
5 according to liver imaging reporting and data system version 2018[16]. Meanwhile, the 
CT scan revealed multiple gallbladder stones and splenomegaly (Figure 1). The liver 
lesion was resectable. However, the patient had fears of surgery and concerns of its 
complications and was unwilling to receive the operation at first. Finally, the patient 
received transarterial chemoembolization that displayed the abnormal dying lesion 
consistent with the features of liver malignancy. The patient recovered well and was 
discharged 2 d after transarterial chemoembolization. One month later, the enhanced 
CT displayed the similar change of the lesion as described above and iodized oil 
deposition in the tumor (Figure 2). Then the patient revisited the hospital every 3 mo 
in the first year and every 6 mo in the second year. During this period, the patient 
underwent another two rounds of transarterial chemoembolization treatment as the 
iodized oil deposition decreased. The lesion was not reduced while tumor markers 
were in the normal range all the time. Later, the patient was tired of numerous follow-
ups, overcame the fear of surgery, and decided to have the operation. She was soon 
transferred to our hepatic surgery center for further treatment.

History of past illness
The patient recalled a history of infection of Schistosome japonicum 3 years ago as she 
was found positive by fecal examination or serology testing during the annual 
Schistosome japonicum-infection census of Hubei Province, China. She also reported 
jaundice hepatitis during childhood because of yellowing of skin or sclera.

Physical examination
The physical examination revealed jaundice, and therefore the patient was admitted to 
the infectious disease department of our hospital first.

Laboratory examinations
After admission, the tests for infection of hepatitis B virus, hepatitis C virus, human 
immunodeficiency virus, Schistosome japonicum, and Treponema pallidum were all 
negative. Blood tests showed hemoglobin 81 g/L, hematocrit 23%, the average 
hemoglobin content 22.3 pg, mean corpuscular volume 62.7 fL, total bilirubin 57.6 
μmol/L, indirect bilirubin 52.9 μmol/L, and free hemoglobin 121g/L. Gene test 
confirmed β-thalassemia with IVS654 heterozygous mutation, which could explain 
hemolytic anemia and splenomegaly. Serological tumor markers including alpha-
fetoprotein (13908 IU/mL, normal range: 0-15770 IU/mL), carbohydrate antigen 19-9 
(24.4 U/mL, normal range: 0-27 U/mL), and carcinoembryonic antigen (2.1 ng/mL, 
normal range: 0-3.4 ng/mL) were within the normal ranges.

Imaging examinations
No additional imaging examinations were performed for the patient after being 
transferred to our department.

FINAL DIAGNOSIS
Although tumor markers, evidence of hepatitis B virus, hepatitis C virus, and 
Schistosome japonicum infection, and family history did not support the diagnosis of 
hepatocellular carcinoma, the results of the CT scan could not rule out liver 
malignancy. The postoperative histological examination of the liver tumor confirmed 
hepatic lymphangioma (Figure 3). Other confirmed diseases for the patient were 
chronic cholecystolithiasis and β-thalassemia with IVS654 heterozygous mutation.

TREATMENT
The patient subsequently received laparoscopic liver segment 4b resection and 
cholecystectomy. During laparotomy, the morphology, texture, and size showed no 
abnormality. There was a tumor around 4 cm × 3 cm in the segment 4b with a clear 
boundary and soft quality. No satellite lesions or metastasis was observed. The size of 
the gallbladder with mild edematous serous membrane adhering to the omentum 
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Figure 1  Contrast-enhanced computed tomography scan of the patient before receiving transarterial chemoembolization. A: The mass was 
enhanced immediately during the arterial phase; B: The enhancement faded away quickly into equal density in the portal venous phase; C: The mass showed 
hypodensity in the delayed phase. The three phases of the computed tomography scan also showed multiple gallstones and splenomegaly.

majus was 10 cm × 7 cm × 3 cm. Liver segment 4b with 2 cm tumor margin and 
gallbladder were removed by ultrasonic scalpel.

OUTCOME AND FOLLOW-UP
The operation was successfully accomplished. The total operation time was 180 min, 
and total blood loss was about 50 mL without blood transfusion.

The patient recovered well and was discharged from the hospital 10 d after the 
surgery. She visited the hospital every 6 mo. There was no recurrence or metastasis 
during the 30 mo follow-up.

DISCUSSION
Hepatic lymphangioma is rarely seen in our clinical practice especially for the solitary 
lesion that could be mistakenly diagnosed as liver malignancies or hepatic cystic 
diseases and the diagnosis can only be confirmed by surgical pathology. Due to its low 
incidence and few experiences in management, no consensus or guideline is available 
at present. Therefore, we reviewed the published literature related to the disease[17,18] to 
gain more experience in the diagnosis and treatment of hepatic lymphangioma.

Based on the reviewed literature (Table 1), hepatic lymphangioma could be 
presented at any age from newborns to the elderly (average age is 30 years)[19,20]. In our 
case, the patient was a 50-year-old female. Females have a slightly higher incidence for 
solitary hepatic lymphangioma compared to males (ratio is 11:8) (Table 1). Clinical 
manifestation is nonspecific, and most cases are presented as upper abdominal 
discomfort or pain caused by the lesion compressing adjacent organs. Some cases 
show no symptoms and are found by routine health examination (Table 1)[21-27]. Thus 
preoperative diagnosis of the lesion cannot depend on symptoms and signs. Therefore, 
it is necessary to turn to imaging.

Ultrasonographic appearances of hepatic lymphangioma are various, including 
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Table 1 Basic characteristics and manifestations of reviewed solitary hepatic lymphangioma

No. Ref. Year Age Sex Manifestation

1 Kohashi et al[32] 2017 50 yr F Epigastric discomfort

2 Lee et al[14] 2016 42 yr F Right upper abdominal pain

3 Zouari et al[21] 2015 8 mo M Abdominal distention

4 Nakano et al[19] 2015 18 yr F Epigastric pain

5 Liu et al[22] 2014 41 yr M Right upper abdominal pain

6 Zhang et al[4] 2013 42 yr F None

7 Nazarewski et al[10] 2013 41 yr F None

8 Peña Ros et al[17] 2013 20 yr F Abdominal pain

9 Ak et al[18] 2012 58 yr F Weight loss

10 Huang et al[23] 2010 35 yr M Right upper abdominal pain

11 Matsumoto et al[1] 2010 52 yr F Upper abdominal pain

12 Shahi et al[24] 2009 22 d M Abdominal distension

13 Zeidan et al[25] 2008 23 yr M Abdominal pain or vomiting

14 Stunell et al[36] 2009 30 yr F Right upper quadrant pain

15 Nzegwu et al[26] 2007 4 mo M Abdominal distension

16 Chan et al[28] 2005 15 yr F Upper abdominal pain

17 Koh et al[29] 2000 6 mo M Abdominal girth

18 Stavropoulos et al[20] 1994 64 yr M Epigastric pain

19 Clerici et al[27] 1989 ND F ND

ND: Not described.

non-echoic, low-echoic, and mixed-echoic masses with unicystic chamber or 
multichambers containing cystic and solid components (Table 2). CT scan presents as 
low density in whole and especially for unilocular cystic mass that reveals unenhanced 
imaging in the arterial phase. For multilocular mass with mixed components, 
enhancement is observed for septum in the arterial phase but not the cystic parts. 
Thus, depending on the above specific CT imaging features, the lesion may be 
successfully identified before the surgery[28,29]. However, our case did not follow those 
specific features because it enhanced quickly in arterial phase and faded away quickly 
in the venous phase. This resembled the features of hepatic malignancy.

Magnetic resonance imaging (MRI) of hepatic lymphangioma is low signal on T1 
weighted imaging, high signal on T2 weighted imaging, and occasionally mixed 
signals. The specific presentation of enhanced MRI for the disease is similar to that of 
enhanced CT (Table 2). Usually, MRI is not the first option to be used in diagnosis of 
the most cases. Although enhanced CT or MRI provide the evident features, it is still 
difficult to make the diagnosis of hepatic lymphangioma because of no typical 
symptoms and signs. In addition, the bleeding within the mass adds to the difficulty of 
the diagnosis (Table 2). Therefore, initial diagnosis needs to be differentiated from 
simple cyst, cystadenoma, cystadenocarcinoma, hydatid cyst, sclerosing hemangioma, 
or hepatocellular carcinoma like our case (Table 3).

Biopsy of the lesion to further confirm the diagnosis of the tumor and provide 
information of nontumorous liver tissue is recommended for cirrhotic liver when the 
lesion is less than 2 cm with uncertain imaging diagnosis. Imaging diagnosis is 
conclusive for noncirrhotic liver and liver with uncertain cirrhosis[30]. For our case, the 
lesion was classified as LR-5 and diagnosed as hepatocellular carcinoma with 100% 
certainty. However, although the patient presented with splenomegaly, diagnosis of 
liver cirrhosis was still difficult. Thus, according to the guidelines, a biopsy should be 
performed. However, a biopsy of the lesion was not carried out at that time due to the 
patient refusing surgery. Therefore, we needed to summarize the experience of the 
treatment of our case, perform a biopsy, and follow the guidelines exactly.

A final definite diagnosis of hepatic lymphangioma relied on pathological 
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Table 2 Imaging of reviewed solitary hepatic lymphangioma

No. Ultrasound CT MRI

1 Low-echoic, unilocular cystic mass Low density, non-enhancement ND

2 Mixed-echoic, mass with cystic and solid 
components

Low density, non-enhancement ND

3 Unilocular cystic mass Low density, non-enhancement ND

4 Mixed-echoic, mass with cystic and solid 
components

Low density, non-enhancement Mixed signal

5 Mixed-echoic, mass with cystic and solid 
components

Low density, heterogeneous enhancement ND

6 Mixed-echoic, mass with cystic and solid 
components

Low density, non-enhancement for cystic region, 
enhancement for septa

ND

7 Non-echoic, multilocular cystic mass Low density, non-enhancement for cystic region, 
enhancement for septa

Enhancement for septa on T1

8 ND Low density, non-enhancement ND

9 ND Low density, non-enhancement for cystic region, 
enhancement for septa

Low signal on T1, high signal on T2

10 Non-echoic, multilocular cystic mass Heterogeneous density Mixed signal on T2

11 Mixed-echoic, mass with cystic and solid 
components

Low density, non-enhancement for cystic region, 
enhancement for septa

Low signal on T1, high signal on T2

12 Unilocular cystic mass Low density ND

13 Multilocular cystic mass ND Low signal, enhancement for septa 
on T1

14 Non-echoic, multilocular cystic mass Low density, non-enhancement for cystic region, 
enhancement for septa

ND

15 Multilocular cystic mass ND ND

16 ND Low density, non-enhancement for cystic region, 
enhancement for septa

ND

17 Multilocular cystic mass Low density ND

18 Mixed-echoic, mass with cystic and solid 
components

Low density ND

19 Unilocular cystic mass Low density ND

CT: Computed tomography; MRI: Magnetic resonance imaging; ND: Not described.

examination (Table 4). The gross specimen presented as a unilocular cyst or 
multilocular cysts in different sizes with septum. Some of which contained solid 
content and were filled with clear serous fluid, chylous fluid, and blood clots. Under 
the microscope, the mass, parts of which had fibrous hyperplasia constituting solid 
components, was constituted by a large amount of cystic-dilated lymphatic lumens 
lined by simple squamous endothelium and filled with acidophilic lymph. The 
morphology was enough to make the diagnosis for most cases[13,31]. Certainly, 
lymphatic marker, D2-40 (podoplanin), further confirmed the identification of the 
disease[1,19,32]. In addition, endothelial markers, including von Willebrand factor, CD31, 
and CD34 and two lymphatic markers, LYVE-1 and Prox-1, are recommended through 
immunohistochemistry staining when it is difficult to distinguish lymphatic vessels 
from blood vessels[1].

Hepatic lymphangioma is usually considered a benign tumor[20,33]. Treatments for 
hepatic lymphangioma include complete resection, partial resection with cleaning 
cystic fluid, needle aspiration, sclerosing agent injection, liver transplantation, and 
immunosuppressive drugs for diffused and serious condition[11,12,34-36]. Partial resection 
with cleaning cystic fluid and needle aspiration can definitely lead to tumor 
recurrence[32,36]. The effectiveness of sclerosing agent injection, which is effective for a 
simple liver cyst, is unknown. The use of immunosuppressive agents to treat hepatic 
lymphangioma or lymphangiomatosis has not been approved[12,38]. Liver 
transplantation is the last choice for hepatic lymphangiomatosis with deteriorated 
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Table 3 Initial diagnosis and surgical findings of reviewed cases

No. Initial diagnosis Location Number Size in 
cm Texture Type of 

surgery

1 Hepatic cyst Hepatoduodenal ligament 1 13 × 10 Unilocular cyst with serous 
fluid

LPR/CR

2 Hepatic cystadenoma/cystadenocarcinoma Segments 7 and 8 1 23 × 30 Multilocular cyst with 
bloody fluid

CR

3 ND Right lobe 1 14.9 × 
10.7 × 
9.7

Unilocular cyst CR

4 Rupture of a hepatic tumor Left lobe 1 12.0 × 
9.5

Multilocular cyst with 
blood clot

CR

5 Bile duct cyst/biliary 
cystadenoma/cystadenocarcinoma/hydatid cyst

Segment 2 1 16.2 × 
13.0 × 
4.3

Multilocular cyst with 
serous fluid

CR

6 Hepatic hemangioma/cystadenocarcinoma Right lobe 1 23 × 15 
× 7

Multilocular cyst with 
brownish fluid

CR

7 Hepatic cyst Gallbladder and 
hepatoduodenal ligament

1 13.0 × 
5.5 × 6.5

Multilocular cyst with 
serous fluid

CR

8 ND Segment 5 1 15 × 9 Unilocular cyst CR

9 Liver malignancy Segment 5 1 3.0 × 2.2 
× 1.5

Multilocular cyst with 
mucoid fluid

CR

10 Cystadenoma/cystadenocarcinoma/hepatic cyst with 
bleeding

Segments 4, 5, 6, 7, 8 1 25 × 23 Multilocular cyst with 
blood clot

CR

11 Sclerosing hemangioma/biliary 
cystadenoma/cystadenocarcinoma

Segment 4 1 3 Multilocular cyst with 
mucoid fluid and solid 
content

CR

12 Uncertainty Right lobe 1 9.6 × 8.0 
× 13.0

Unilocular cyst with 
yellowish fluid

CR

13 ND Right lobe 1 12.6 × 
9.4 × 
11.5

Multilocular cyst with 
serous fluid

CR

14 Hepatic cyst Gallbladder 1 15.2 × 
9.4

Multilocular cyst with 
serous fluid

CR

15 Hepatic cyst Right lobe 1 ND Multilocular cyst with 
serous fluid

CR

16 Hepatic lymphangioma Segments 4 5, 6 1 21 × 20 
× 6

Multilocular cyst with 
brownish fluid

CR

17 Lymphangioma/mesenteric cyst Segment 4 1 20 × 14 Multilocular cyst CR

18 Uncertainty Segment 3 1 4 Sponge-like cyst with 
chylous fluid and blood

CR

19 Hydatid cyst ND 1 ND Cystic Resection

CR: Complete resection; LPR: Laparoscopic partial resection; ND: Not described.

liver function and progressing symptoms affecting the quality of life[11,12,34,35,37]. It is 
thought that hepatic lymphangioma or lymphangiomatosis is a low grade malignancy 
or has the potential to metastasize as hepatic recurrence is observed even after liver 
transplantation[12,38]. All the reviewed solitary cases including our case received 
complete tumor resection, and all are disease free during the follow-up periods. Thus, 
we suggest that complete resection be the first option when the diagnosis of hepatic 
lymphangioma is made.

CONCLUSION
In conclusion, solitary hepatic lymphangioma is a very rare disease and the initial 
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Table 4 Histology and follow-up of reviewed solitary hepatic lymphangioma

No. Histology VWF CD-31 CD-34 D2-40 LYVE-1 Prox-1 Discharged in d Follow-up in mo Prognosis

1 Cystic lymphangioma ND ND - + ND ND ND 24 Alive/disease free

2 Cystic lymphangioma ND + ND ND ND ND 10 18 Alive/disease free

3 Cystic lymphangioma ND ND ND ND ND ND ND ND ND

4 Cystic lymphangioma ND + ND + ND ND 8 48 Alive/disease free

5 Cystic lymphangioma ND ND - ND ND ND ND 30 Alive/disease free

6 Cystic lymphangioma ND ND + - ND ND ND 24 Alive/disease free

7 Cystic lymphangioma ND ND ND ND ND ND ND ND Alive/disease free

8 Cystic lymphangioma ND ND ND ND ND ND ND ND ND

9 Cavernous lymphangioma ND ND ND ND ND ND ND ND ND

10 Cystic lymphangioma ND ND ND ND ND ND ND 17 Alive/disease free

11 Cystic lymphangioma - + + + + + ND 6 Alive/disease free

12 Cystic lymphangioma ND ND ND ND ND ND 5 1 Alive/disease free

13 Cystic lymphangioma ND ND ND ND ND ND ND 24 Alive/disease free

14 Cystic lymphangioma ND + ND ND ND ND 4 ND ND

15 Cystic lymphangioma ND ND ND ND ND ND ND 4 Alive/disease free

16 Cystic lymphangioma ND ND ND ND ND ND ND 18 Alive/disease free

17 Cystic lymphangioma ND ND ND ND ND ND ND 3 Alive/disease free

18 Cavernous lymphangioma ND ND ND ND ND ND 7 24 Alive/disease free

19 Cystic lymphangioma ND ND ND ND ND ND ND ND ND

-: Negative; +: Positive. ND: Not described; VWF: Von Willebrand factor.

diagnosis may be difficult because of its atypical manifestation. Complete surgical 
resection is the priority to treat hepatic lymphangioma.
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Figure 2  Contrast-enhanced computed tomography scan of the patient after first transarterial chemoembolization. A: Iodized oil deposition in 
the tumor was observed in the arterial phase; B: Portal venous phase; C: Delayed phase.

Figure 3  The specimen was examined under microscopy (40 ×). A: The mass was made of dilated-cystic lymphatic lumens lined by endothelium; B: 
Filled with acidophilic lymph.
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