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a b s t r a c t 

Intrabdominal lymphatic malformations are rare benign congenital vascular anomalies that 

account for less than 5% of benign masses in childhood, with an extremely variable clinical 

presentation. For this reason, although their radiological appearance is usually typical, di- 

agnosis can be challenging and not always immediate. This report describes a unique case 

of extensive solitary hepatic lymphatic malformation in a 10-year-old boy with both extra- 

and intraparenchymal development with no associated symptoms. A literature review of 

reported cases of solitary hepatic lymphatic malformation is also included. 

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

Introduction 

Intrabdominal lymphatic malformations (LMs) are rare benign
congenital vascular anomalies that account for less than 5%
of benign masses in childhood [ 1 ,2 ]. Their clinical presenta-
tion is extremely variable, as they can be completely asymp-
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tomatic and found incidentally or produce symptoms that
lead to medical evaluation [3] . 

Particularly, hepatic lymphatic malformations are usually
associated with other visceral LMs, while solitary hepatic LMs
are very rare [4] . We report the first case described in litera-
ture thus far of an extensive mixed cystic LM of the liver with
both extra- and intraparenchymal development, illustrating
its main radiological features and its chosen management. 
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Fig. 1 – (A) Ultrasound of the upper abdomen shows a multiseptated fluid cystic mass (arrowheads), homogeneously 

hypoechoic with thin septa located along the inferior peri-hilar profile of the liver, between the gallbladder, the duodenum 

and the head of the pancreas. (B-D) Liver US examination reveals intense hyperechogenicity of the hepatic parenchyma 
along the portal branches (arrows) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Case report 

A 10-year-old boy presented to the Radiology department for
mild abdominal pain focused in the lower quadrants, without
fever nor other relevant clinical symptoms. His past medical
history was unremarkable and he had never been subjected to
prior imaging studies. 

In the clinical suspicion of acute appendicitis, the patient
underwent blood tests, which resulted normal (Alvarado score
system for acute appendicitis was 3). Abdomen ultrasound
(US) examination of the lower right quadrant showed a nor-
mal sized appendix with minimal increased hyperechogenic-
ity of the adjacent visceral fat. Some small lymphnodes were
detected nearby as well as a slight amount of fluid in the
pelvis. Given the US indeterminate inflammatory state and
the clinical and laboratory data, acute appendicitis was ex-
cluded adopting a “wait-and-see” approach. 

US examination of the liver revealed intense hypere-
chogenicity of the hepatic parenchyma along the portal
branches, in the absence of focal lesions. Between the gall-
bladder, the duodenum and the pancreas there was a mul-
tiseptated cystic mass, homogeneously hypoechoic with thin
septa, where the larger cyst had a diameter of approximately
25 mm. The gallbladder was normally distended, with homo-
geneous content ( Fig. 1 ). 

The patient was hospitalized in order to better characterize
the liver findings, and abdominal magnetic resonance imag-
ing (MRI) with contrast medium (Dotarem®, gadoterate meg-
lumine) was obtained the following day for further evaluation.

MRI confirmed the presence of some thin-walled cystic
structures clustered together along the mid-lower edge of
the liver, adjacent to the gallbladder and towards the hep-
 

atic hilum. As reported by the US evaluation, the extrahepatic
cystic mass was in continuity with the areas of high signal-
intensity in T2-weighted images that formed a tissue cuff
around the portal axis and its main intrahepatic branches,
also with small contextual septa suggesting that the lesion
was made by a cluster of cysts rather than solid tissue ( Fig. 2 ).
Post-contrast MRI showed mild contrast enhancement of the
cystic septa and minimal enhancement of the intrahepatic
periportal tissue ( Fig. 3 ). The findings were considered sugges-
tive of a mixed type of hepatic lymphatic malformation, with
both macro- and microcystic components. 

There were no alterations of the remaining organs; partic-
ularly, there were no signs of acute appendicitis, suggesting
a non-surgical self-limiting illness, also supported by normal
blood tests and abdominal pain resolution. 

The patient subsequently underwent exploratory la-
paroscopy ( Fig. 4 ) with biopsy of the cystic liver mass; histo-
logical examination of the resected specimen confirmed the
diagnosis of lymphatic malformation. Considering the benign
nature of the lesion and the absence of clinical symptoms, a
six-monthly radiological follow-up through US examination
was planned, evaluating surgical treatment only in case of le-
sion growth or onset of symptoms. 

Discussion 

Etiology & demographics 

Lymphatic malformations (LMs) are benign congenital vas-
cular anomalies due to defective embryologic development
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Fig. 2 – Coronal (A) and axial (B-D) T2-weighted fat saturated MRI scans show an extensive area of hyperintense hepatic 
parenchyma signal consisting of a thin-walled cystic mass forming a tissue cuff around the portal axis and its main 

intrahepatic branches, with small contextual septa (arrowheads). The cystic mass is in continuity with the extrahepatic 
component (arrows) along the mid-lower edge of the liver, adjacent to the gallbladder (asterisk) and towards the hepatic 
hilum 

Fig. 3 – Coronal (A) and axial (B) T2-weighted fat saturated MRI scans with maximum intensity projection (MIP) 3D 

reconstructions show the extensive liver lymphatic malformation. Axial (C) and coronal (D) T1-weighted post contrast fat 
saturated MRI scans demonstrate mild contrast enhancement of the cystic septa and of the intrahepatic periportal tissue 
(arrows) 
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Fig. 4 – (A-B) Laparoscopic view of the extensive cystic mass along the mid-inferior edge of the liver, adjacent to the 
gallbladder and towards the hepatic hilum. Note the thin-walled cystic components of the lymphatic malformation ( ∗). LM, 
lymphatic malformation; GB, gallbladder; L, liver; 4bLS, base of the IV liver segment 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

and consist of multicystic dilated lymphatic channels sepa-
rated by fibrous septa, without cellular atypia [ 1 ,5 ]. LMs derive
from failure of communication between lymphatic tissue and
main lymphatic vessels; they usually contain serous or chy-
lous fluid, which occasionally can be proteinaceous or hemor-
rhagic [6] . 

They are subclassified into macrocystic, microcystic and
mixed types, a combination of both [7] . Even if two cen-
timeters is usually used as cut-off to discriminate between
micro- versus macrocystic, there are no strict size criteria,
as the cystic size is assessed in relation to the type of treat-
ment that can be applied: specifically, whether the cyst can
be successfully aspirated to achieve evident decompression
[8] . 

Macrocystic malformations are large, smooth, multilocu-
lar structures that can be compressible or non-compressible,
while microcystic lesions consist of tiny individual or inter-
connected cysts presenting as clear vesicles that contribute
to a firm spongy appearance [9] . 

LMs account for about 6% of benign masses in childhood
and they can occur in every part of the body, with prevalence
in the cervicofacial region (95%), while intraabdominal LMs are
rare (less than 5%) and fewer than 1% of reported LMs arise
from a visceral organ [1] . 

The most typical onset site of abdominal LMs is the
mesentery, followed by omentum, mesocolon, and retroperi-
toneum [10] . Particularly, hepatic LMs are very rare, and they
can be both isolated or more commonly an expression of
diffuse lymphangiomatosis involving various organs [ 6 ,11 ,12 ].
Literature describes also a case of coexisting multiple cuta-
neous and visceral cavernous haemangiomas and two intra-
abdominal lymphatic malformations [13] . 

Nevertheless, some vascular malformation syndromes are
characterized by multiple vascular anomalies, including lym-
phatic malformations, as Klippel–Trenaunay syndrome and
CLOVES (Congenital Lipomatous Overgrowth, Vascular mal-
formations, and Epidermal nevi syndrome) associated to the
mutation of gene PIK3CA, and Proteus’ syndrome, which is
due to AKT1 gene mutation [14] . 
Clinical & imaging findings 

Abdominal LMs typically appear as soft painless masses that
grow proportionally with the child, so that they are often di-
agnosed incidentally in early childhood [5] . Diagnosis usu-
ally depends on the location of the lesion: superficial lesions
are visible and therefore diagnosed earlier since may come
to attention as abdominal palpable lump. Deeper LMs might
present later, either incidentally, or due to associated symp-
toms as abdominal pain or complications such as intestinal
obstruction, hemorrhage and peritonitis caused by cysts in-
fection [ 3 ,4 ,10 ,15 ]. 

The diagnosis of abdominal lymphatic malformations is
based both on clinical history and imaging, typically US and
MRI, necessary for a reliable evaluation of the extent of the
LM and its features. 

On ultrasound, macrocystic LMs appear as anechoic cystic
lesions with thin septa or with inhomogeneously hyperechoic
content in case of debris due to hemorrhage or infection [2] .
Microcystic lymphatic malformations are multiseptated and
might look as hypoechoic or more often echogenic lesions due
to small cysts diameters and the multiple septa [ 8 ,16 ]. 

On magnetic resonance imaging macrocystic LMs are
clearly defined cysts with thin septa and low signal-intensity
in T1-weighted images and high signal-intensity in T2-
weighted images; nonetheless, signal intensity can be variable
due to proteinaceous or hemorrhagic components, with pos-
sibly fluid-fluid levels [ 2 ,5 ]. 

In contrast, in case of microcystic LMs, the cysts are usu-
ally too small to be identifiable as discrete structures in
MRI, as they normally appear as diffuse areas of low signal-
intensity in T1-weighted images and high signal-intensity in
T2-weighted images [16] . 

Gadolinium-enhanced MRI may show minimal enhance-
ment of septations and peripheral wall in macrocystic LMs,
and allows superior tissue contrast resolution [ 1 ,5 ]. 

Computed tomography (CT) imaging is usually not re-
quired for the assessment of LMs, and the finding of LMs on
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CT is typically occasional. LMs appear as low-attenuation non-
enhancing cystic masses with thin or imperceptible walls; if
the cystic fluid is chylous it shows negative attenuation, while
hemorrhagic-proteinaceous fluid has high attenuation and
may mimic a solid mass [16] . 

Even if CT scan allows an excellent spatial definition, MRI
is considered the gold standard diagnostic method especially
in pediatric population, with the unquestionable advantage to
be radiation free and to provide high tissue contrast resolution
even without contrast medium administration [10] . 

Differential diagnosis 

The differential diagnosis of solitary hepatic LMs includes
other hepatic cysts as polycystic liver disease, hydatid cysts,
and cystic tumors like mesenchymal hamartoma, neoplasms
of the biliary system, or cystic metastasis [2] . Polycystic liver
disease classically appears as multiple homogeneous cystic
lesions with a regular border and no internal septa, hypoat-
tenuating on nonenhanced CT scans, hypoechoic on US eval-
uation and with typical homogeneous high signal intensity on
T2-weighted images on MRI, with no wall or content enhance-
ment on contrast-enhanced images [17] . 

Bile duct hamartomas, also called Von Meyenburg com-
plexes, are cystic lesions that do not communicate with the
biliary tree, usually less than 1.5 cm in diameter. They present
more irregular borders in comparison to simple cysts and ap-
pear hypoattenuating on nonenhanced CT, hyperintense on
T2-weighted MR images, with no contrast enhancement [18] . 

Biliary cystadenoma and cystadenocarcinoma are rare
neoplasms of the biliary system and at CT and MR imaging
appear as large, solitary, multilocular cystic masses with well-
defined thick fibrous capsule and internal septa, often pre-
senting mural nodules, and more rarely capsular calcification
[ 17 ,18 ]. Walls, internal septa and solid nodular components
commonly demonstrates contrast enhancement both on CT
and MR imaging [19] . 

Cystic hepatic metastasis can be attributed to the necro-
sis of hypervascular metastases secondary to rapid growth
or to the production of mucin by acinar structures and glan-
dular tissues from mucinous adenocarcinoma [19] . Contrast-
enhanced CT and MR imaging usually shows multiple hypoat-
tenuating/hypointense nodular lesions with irregular borders
and peripheral rim-enhancement. 

Hepatic echinococcal cyst may appear as purely cystic
lesion with no internal septa or as complicated heteroge-
neous mass, that typically contains multiple daughter cysts
arranged in a distinctive wheel-spoke pattern. At CT evalua-
tion, mother cyst shows higher attenuation in comparison to
daughter cysts due to proteinaceous material consisting in hy-
datid sand and fragmented detached cyst walls. At MR imag-
ing, the hydatid matrix appears hypointense on T1-weighted
images, depending on the entity of proteinaceous debris, and
markedly hyperintense on T2-weighted images, with daugh-
ter cysts more hypointense than the matrix [ 18 ,20 ]. Cyst walls
and internal septa demonstrate enhancement after contrast
medium administration [19] . 
The hepatic periportal lymphatic system, together with the
perihepatic vein lymphatic system, constitutes the deep lym-
phatic system of the liver [21] . In specific conditions that lead
to liver congestion, as cirrhosis or liver transplantation, the
periportal lymphatic system may appear thickened in relation
to periportal lymphedema, which manifests with a typical
"halo sign" around the vascular branches at US or MRI [ 21 ,22 ].
Nonetheless, malignancies like liver lymphoma or metasta-
sis may appear in the form of periportal tissular infiltration,
with vessels compression and stenosis [ 6 ,22 ]. This particular
imaging appearance goes into differential diagnosis with mi-
crocystic LM, as it can be difficult to discriminate individual
small cysts which rather appear as a diffuse periportal area of
low signal-intensity on T1-weighted images and high signal-
intensity in T2-weighted images. 

Management and treatment options 

In case of LMs with radiological typical aspects, percutaneous
biopsy is not recommended, as their low cellularity often re-
sults in negative yield; however, some authors consider it may
be necessary when the lesion does not have regular features
or shows atypical site and growth pattern [ 1 ,2 ]. 

The decision on the appropriate LMs management is com-
plex and based on a multidisciplinary approach which eval-
uates several factors as clinical presentation, anatomic loca-
tion, lesion size and type (microcystic or macrocystic). The
most common therapeutic strategies used in the treatment
of LMs include pharmacotherapy, sclerotherapy and surgery
[ 9 ,16 ,23 ,24 ]. 

Since LM is a benign condition, in case of asymptomatic
LMs discovered incidentally conservative management is the
first-line preferable option [25–27] . Currently, treatment al-
gorithm is based on the type of LM, in particular sclerother-
apy is considered the first line treatment option for macro-
cystic/combined LMs, as the large cystic spaces allow the as-
piration of the fluid followed by percutaneous administration
of sclerosing agents that induce endothelial destruction and
subsequent lesion shrinking [ 9 ,16 ]. However, due to their small
size, it is usually not possible to perform sclerotherapy in mi-
crocystic LMs, so that their optimal management is still un-
der debate, even though bleomycin administration has shown
promising results [ 9 ,16 ,23 ]. 

Complete surgical excision is often difficult due to anatom-
ical complexity since LMs do not usually respect fascial
planes, so that surgery frequently leads to incomplete re-
moval, which is burdened with high recurrence rate [27] .
Therefore, resection is mostly reserved for small, well-
localized LMs that can be resected in full, as well as
symptomatic microcystic LMs or symptomatic macrocys-
tic/combined LMs already treated with sclerotherapy [28] . 

An extensive review of the literature identified 23 cases of
solitary hepatic lymphatic malformations from 1994 to 2020
(13 males and 10 females), with an age range from 22 days
to 75 years [ 15 ,29–49 ]. According to our review, the manage-
ment of symptomatic LMs of the liver is still predominantly
based on surgical resection [ 15 ,29–36 ,38 ,40 ,43–49 ]. This can be
explained by the fact that the cases described concerned LMs



432 R a d i o l o g y  C a s e  R e p o r t s  1 7  ( 2 0 2 2 )  4 2 7 – 4 3 3  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

with well-defined profiles and sufficiently distant from vas-
cular or nerve structures, for which surgical approach could
guarantee a complete resection and important neurovascular
structures sparing. Only in one case first line treatment was
aspiration of the cystic mass, which however was followed by
lesion recurrence after two months, requiring laparotomy and
formal resection [37] . Four cases of solitary hepatic LM were
asymptomatic, and a conservative approach was adopted in 3
cases after a diagnostic biopsy [ 39 ,41 ,42 ]; in one case surgical
resection was performed even if the patient had no clinical
symptoms, since the lesion didn’t show radiological typical
features and the hypothesis of malignancy could not be ex-
cluded [47] . 

In our report, given a multi-specialty evaluation, a conser-
vative approach was preferred due to the absence of clinical
symptoms and the complexity of the LM. In fact, it presented a
combination of macrocystic and microcystic components and
an extensive intra- ed extrahepatic growth pattern, in close
proximity to liver important neurovascular structures, so that
radiological follow-up with observation only was considered
the most suitable option. 
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