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Abstract

Lymphangioma is a rare, benign tumor of the lymphatic system. It is 
believed to be a congenital malformation, when part of the lymphatic 
channels fail to connect to the main lymphatic system. Lymphangi-
oma is a tumor of the pediatric age, with 50% of patients presenting 
at birth. The head and neck are the main affected sites (75%), while 
the retroperitoneal cavity is the least affected area, and comprises less 
than 1% of cases. Adult lymphangioma is an extremely rare tumor, 
and adult retroperitoneal lymphangioma (ARL) is even a rarer tumor. 
Over the last two decades, we have experienced a significant increase 
in reports published in the English literature discussing ARL. As re-
ports have increased, several questions about previously known facts 
regarding this tumor arose: For years, it was known that ARL is usu-
ally an asymptomatic tumor which is incidentally found - is it a true 
claim? Is abdominal magnetic resonance imaging the radiological 
test of choice for diagnosis? What is the best therapeutic option? The 
main aim for this article is to review the current and old English litera-
ture concerning ARL, in order to collect data regarding demographic 
features, clinical presentation, imaging tests used for diagnosis, thera-
peutic options and follow-up. This in turn will give precise updated 
answers for the previous questions. In addition, it will raise awareness 
for the treating physician regarding the most effective approach for 
early diagnosis and best therapeutic option to be selected.
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Introduction

Lymphangioma, first described in 1913 by Koch, is a rare, 
benign, usually cystic tumor of the lymphatic system [1]. Al-
though its precise pathogenesis is yet to be known and vari-

ous theories regarding lymphangioma development have been 
postulated, it is thought that these tumors arise from congeni-
tal malformations, which develop due to failure of primary 
lymphatic cysts to communicate with the main lymphatic 
channels [2]. Several factors, such as trauma, iatrogenic intra-
operative injury, neoplasms, fibrosis, inflammation, lymph 
nodes degeneration and disorders of endothelial lymphatic 
vascular secretions were raised as causative or trigger factors 
for lymphangioma development, especially during adulthood 
[3]. Yet, this should be proven by future scientific based stud-
ies. Lymphatic channels of lymphangioma are usually lined 
by endothelium and contain fibromuscular septa. Three his-
tological subtypes, depending on the size of the dilated lym-
phatics, of lymphangioma are described: simple, cavernous 
and cystic, with the latter being the most common [4, 5]. 
Cystic lymphangiomas could be unilocular or multilocular, 
and its fluid consistency might be serous or chylous, depend-
ing on the number of communicating channels and degree of 
lymphatic stasis, respectively [4]. Fifty percent of lymphangi-
oma cases are present at birth, and approximately 90% of pa-
tients are diagnosed by the age of 2 years old [6]. Since the 
lymphatic system encompasses every part of the human body, 
lymphangiomas can develop anywhere. Yet, the most com-
mon affected sites are the head and neck (75%), followed by 
the chest and axilla (20%) and intra-abdominal cavity (5%) 
[7, 8]. Intra-abdominally, the most affected site is the mesen-
tery, followed by the omentum, alimentary tract, spleen, pan-
creas, liver and retroperitoneum, with the latter being the least 
common comprising less than 1% of cases [3]. Adult lym-
phangioma is an extremely rare entity, and adult retroperito-
neal lymphangioma (ARL) is even a rarer disease. Diagnosis 
of ARL is very challenging to the treating physician, as clini-
cal presentation varies widely. Since ARLs became a known 
clinical entity, it has been claimed that this specific type of 
tumor is usually asymptomatic and discovered incidentally by 
non-related abdominal imaging studies, during operations or 
at autopsy [9-11]. Moreover, abdominal magnetic resonance 
imaging (MRI) has been known as the diagnostic modality 
of choice for ARL. These known facts have never been re-
viewed, especially as the number of reported cases of ARL 
has increased dramatically during the current century.

The main aim of this article is to review the pertinent and 
available articles in the English literature to grasp the charac-
teristic demographic features, clinical presentation, radiologi-
cal findings, management and follow-up of such tumors. This 
is in order to examine the aforementioned claims regarding 
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clinical presentation of ARL, in addition to increase the aware-
ness of the treating physician regarding this non-common tu-
mor to improve diagnosis and management.

Methods

A search in PubMed was conducted, based on the “PICOS” 
acronym. Headings and text words were used to identify stud-
ies (in the form of retrospective studies, case reports or case 
series) published about ARL.

The following search terms were included: “cystic lym-
phangioma”, “adult cystic lymphangioma”, “intra-abdominal 
lymphangioma”, “retroperitoneal lymphangioma”, “adult re-
troperitoneal lymphangioma”, “adult intra-abdominal lym-
phangioma”, “retroperitoneal lymphangioma in adults” and 
“primary retroperitoneal lymphangioma”.

Only adult patients with primary retroperitoneal lym-
phangioma who met the inclusion criteria were included, while 
patients with one or more criterion of the exclusion criteria 
were excluded. Cases of ARL who met the inclusion criteria 
and were part of a non-specific retrospective studies or case 
series (studies that include ARL and other types of lymphangi-
oma) were included as well.

Inclusion criteria

Inclusion criteria were: adult patients (18 years old and older); 
primary retroperitoneal lymphangioma; reported final histo-
pathological diagnosis of lymphangioma; articles including 
demographic features, clinical presentation, radiological find-
ings (either size or radiological morphology) and therapeutic 
modality selected.

Exclusion criteria

Exclusion criteria were: pediatric patients (younger than 18 
years old); lymphangioma originating from a retroperitoneal 
organ, such as the pancreas, kidneys, ureters or duodenum; 
absence of histopathological report; absence of demographic 
features, clinical presentation, radiological findings or treat-
ment; with/without a documented follow-up.

Results

Article types and demographic features

Reviewing the current English literature revealed 126 cases 
of ARL who partially met the inclusion criteria. Eight retro-
spective studies (including 72 patients), five case series (22 
patients) and 35 articles were in the form of case reports. Out 
of the 126, 80 patients fully met the inclusion criteria and thus, 
were included in this study. Of the 80 patients, 59 were females 
and 21 were males (female/male ratio: 2.8:1). The average age 
at diagnosis was 45 years old (age range of 19 - 82 years old). 

The average age for the males’ subgroup was higher than the 
females’ subgroup - 50 and 44 years old, respectively.

Symptoms and signs

Only 16 patients (20%) were asymptomatic on presentation, 
while the majority of patients (64 patients, 80%) with primary 
ARL presented with at least one symptom. The most com-
mon complaint on clinical presentation was abdominal pain, 
reported by 50 patients (62.5%), followed by increase abdomi-
nal girth in 15 patients (19%), self-palpable abdominal mass 
(17.5%), nausea (8.7%), vomiting (3.7%), anorexia and back 
pain presented by two patients each. Other rare symptoms in-
clude food intolerance, flank pain, hematuria, cough, fatigue, 
constipation and fever - reported in one patient each (Table 1). 
Worth mentioning, four cases (5%) of primary ARL presented 
as a surgical emergency: three cases developed as a result of 
mass effect of the primary tumor and pressure on nearby or-
gans. This included small bowel obstruction [6], acute urinary 
tract infection and hematuria due to ureter obstruction [12] 
and ovarian torsion [13] and a case of acute bleeding into the 
cyst lumen [9]. Abdominal exam was normal without abnor-
mal findings in 40 patients (50%). A palpable intra-abdominal 
mass was demonstrated in 33 patients (41%). All intra-abdom-

Table 1.  Demographic Features and Clinical Presentation of 
Adult Patients With Primary ARL

Age (years)
  Average 45
  Range 19 - 82
F/M ratio 2.8:1
Clinical presentation
  Asymptomatic 20%
  Symptomatic 80%
Symptoms
  Abdominal pain 62.5%
  Increased abdominal girth 19%
  Self-palpable mass 17.5%
  Nausea 8.7%
  Vomiting 3.7%
  Anorexia 2.5%
  Back pain 2.5%
  Food intolerance 1.25%
  Flank pain 1.25%
  Hematuria 1.25%
  Cough 1.25%
  Fatigue 1.25%
  Constipation 1.25%
  Fever 1.25%

ARL: adult retroperitoneal lymphangioma; F: female; M: male.
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inal masses palpable by physical examination were palpable 
by trans-abdominal exam, except one which was palpable by 
trans-vaginal exam [14]. Distended abdomen was reported in 
five patients and left flank and abdominal tenderness in one 
patient each.

Imaging features

The most commonly used imaging test was abdomino-pelvic 
computed tomography (CT) scan, reported in 76 patients, fol-
lowed by abdominal ultrasonography (US) in 55 patients, ab-
dominal MRI in 26 patients, endoscopic ultrasound (EUS) in 
three patients and positron emission tomography (PET) scan 
in one patient. Detailed radiological features (mainly by ab-
dominal US, CT scan and MRI) were available in 64 cases 
and were classified into six categories according to retroperi-
toneal site (right, mid or left) and locularity (either unilocular 
or multilocular): right retroperitoneal multilocular cyst, mid 
retroperitoneal multilocular cyst, left retroperitoneal multi-
locular cyst, right retroperitoneal unilocular cyst, mid retro-
peritoneal unilocular cyst and left retroperitoneal unilocular 
cyst. In general, the vast majority of primary ARLs (53 out of 
64 patients) were multilocular septated cysts on the different 
imaging modalities. The most common radiological finding 
was right retroperitoneal multilocular cystic mass, found in 24 
patients, followed by left retroperitoneal multilocular cyst in 
19 patients, mid retroperitoneal multilocular in 10 patients, left 
retroperitoneal unilocular in five patients and right and mid 
retroperitoneal unilocular cyst reported in three cases each (Ta-
ble 2). Cyst calcification is a rare radiological finding and was 
reported in a single case [15]. EUS was part of the clinical 
workup in two cases; in one case the tumor was located poste-
rior to the pancreas and was suspected as a primary pancreatic 

cystic lesion [16], while in the second case, the ARL extended 
into the mediastinum [17]. PET-CT scan was utilized in a sin-
gle case. Radiological tumor size was reported in 64 cases, and 
the average diameter of the reported cases was 11 cm (range 
4 - 30 cm). Average tumor size for the asymptomatic group of 
patients was 9.3 cm.

Management and follow-up

Therapeutic options reported included surgical and non-surgi-
cal managements. Surgical treatment, contemplated by open or 
laparoscopic approach, of primary ARLs includes either total 
cystectomy (complete resection of the cyst) or partial cystec-
tomy (incomplete cyst resection). Total cystectomy was the 
most common therapeutic option, done in 66 patients (82.5%). 
Five patients of the previously mentioned group of surgical 
therapeutic category underwent resection of adjacent organs 
as well, such as the pancreas, duodenum, right colon and small 
bowel, due to severe adhesion of the tumor to these organs 
[18-21]. A case of failed surgical intervention to resect the 
primary tumor, due to tumor extension and severe mesente-
rial root infiltration, was reported [22] and the patient died 6 
months afterwards as a result of cardiorespiratory failure due 
to progressive chylous ascites and tumor growth. Eight pa-
tients underwent partial cystectomy, one of which failed with 
early recurrence of the tumor necessitating a second operation 
for completion of total cystectomy [23]. Four patients were 
treated by non-surgical methods, specifically interventional 
radiology, either by US or CT-guided aspiration with/without 
ablation therapy. Park et al [24] reported a case of primary 
ARL treated initially by US-guided aspiration followed by six 
sessions of 100 cc ethanol injection (as an ablation therapy). 
This method failed as demonstrated by CT scan 3 months later. 
This was followed by US-guided acetic acid (sclerotherapy) 
injection into the tumor, which was successful as no tumor was 
demonstrated by an abdomino-pelvic CT scan 5 months later. 
Follow-up was reported in 24 patients only. Average follow-up 
was 35.6 months (range of 1 - 192 months). Of the patients 
who have been followed, 22 out of 24 underwent total cys-
tectomy, one partial cystectomy and one US-guided aspiration 
and sclerotherapy. One case of tumor recurrence (in the incom-
plete excision group) was reported.

Discussion

Although the first description of lymphangioma dates back to 
more than 100 years, the primary adult retroperitoneal subtype 
is a relatively new entity. Published reports about this tumor 
have increased dramatically during the last two decades. With 
the increase in reports, many supposedly established facts 
should be clarified and updated. Hence, several issues related 
to this rare pathology are still unclear and questions regarding 
this tumor have imprecise answers: Is it really an asympto-
matic tumor diagnosed usually incidentally? What are the best 
diagnostic tools for this tumor, especially in the modern era 
and the advancement of medicine? What is the best therapeutic 

Table 2.  Radiological Features Reported for 64 Patients With 
Primary ARL

Radiological characteristics Frequency (%)
Tumor features
  Unilocular 17%
  Multilocular 83%
Retroperitoneal location
  Right 42%
  Mid 20%
  Left 38%
Combined
  Right multilocular cyst 38%
  Mid multilocular cyst 15%
  Left multilocular cyst 30%
  Right unilocular cyst 4%
  Mid unilocular cyst 5%
  Left unilocular cyst 8%

ARL: adult retroperitoneal lymphangioma.
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option?
Whether this tumor is usually discovered incidentally [9-

11] or is symptomatic on initial presentation has become a 
controversial issue. Recent studies had thoughts shift regard-
ing primary ARL from an asymptomatic disease to a disease 
with a highly polymorphic presentation [25-27]. Factors such 
as tumor size, location, fluid consistency and development 
of secondary complications affect the initial presentation of 
such tumors. As have been previously mentioned, the major-
ity of patients suffering of ARL are symptomatic on initial 
presentation, with abdominal pain being the most common 
symptom, followed by increased abdominal girth and self-
palpable abdominal mass. Only 20% of such patients were 
asymptomatic and diagnosed incidentally. This contradicts 
the saying that “ARLs are usually asymptomatic and inciden-
tally found tumors”. Size of the primary tumor did not appear 
as a risk factor for clinical presentation, since there was no 
significant difference between tumor diameter in the asymp-
tomatic group of patients (9.3 cm) and tumor diameter in the 
symptomatic group (11 cm). Other factors such as tumor site 
and fluid consistency seem to play a role in symptomatology. 
Acute surgical emergency, although rare, could be the initial 
presentation of patients with primary ARL [9]. Bleeding into 
the cyst lumen will cause an abrupt increase in tumor size, 
and this in turn leads to severe abdominal pain. In addition, 
secondary cyst infection can cause severe abdominal pain as 
well and sepsis if left untreated. Mass effect, although rare 
due to the cystic nature of the tumor, on nearby organs might 
present as a surgical emergency, as has already been reported 
[6, 13].

Fifty percent of patients with primary ARL had normal ab-
dominal examination, and in 41% a palpable abdominal mass 
was reported. The aforementioned physical findings should be 
considered with caution as physical examination is physician-
dependent and overlooking intra-abdominal mass might occur, 
especially if the tumor is cystic and soft. Thus, palpable ab-
dominal mass might be an underestimated physical finding.

Imaging tests, including US, CT scan and MRI, are crucial 
for the workup diagnosis of primary ARL. Radiological tests 
can determine the precise size and exact site of the primary 
tumor, presence/absence of septations and locularity, and the 
relationship to nearby organs (whether it causes mass effect 
on nearby structures) as well. Moreover, imaging exams can 
rule out other retroperitoneal cystic lesions originating from 
the kidneys, pancreas or liver [28]. Abdominal MRI has been 
considered the imaging modality of choice for the diagnosis of 
ARL [25]. This contradicts our results, as abdomino-pelvic CT 
scan was undoubtedly the most commonly used modality for 
diagnosis, reported in 76 out of 80 patients. On the other hand, 
MRI has been part of the workup in only 26 patients. All pa-
tients who underwent MRI were also subjected to other testing 
modalities, mainly abdomino-pelvic CT. Radiological findings 
of the different imaging tests are usually identical and include 
thin-walled, multiseptated, multilocular retroperitoneal cyst-
ic lesion [29]. This is similar to the results of this review, as 
the majority of patients displayed multilocular, multiseptated 
cystic mass (Fig. 1). In the majority of primary ARL cases, 
the tumor was located in the right retroperitoneal cavity, fol-
lowed by the left and mid retroperitoneal space. Calcification 

of the cystic tumor is an extremely rare radiological finding, 
reported only in a single case [15]. Primary ARL, as have been 
mentioned, is characterized by a wide range of tumor dimen-
sions (4 - 30 cm). The mean diameter for ARL was 11 cm. In 
distinct cases of ARL, when the tumor is centrally located in 
the retroperitoneum, especially retropancreatic, EUS can aid 
in the differentiation between true pancreatic cyst and primary 
retroperitoneal cyst [16].

The mainstay therapy of primary ARL is complete sur-
gical excision of the cyst (total cystectomy) by an open or 
laparoscopic approach [30]. Occasionally, fortunately in rare 
instances, excision of nearby organs is warranted, especially 
when organ invasion is suspected or severe adhesions are 
present. As have been reported, only five cases (6%) of total 
cystectomy necessitated nearby organ resection. Although in-
complete cyst resection (partial cystectomy) has been regarded 
as a high-risk procedure for tumor recurrence [31], only one 
case of the reported patients who underwent partial resection 
developed recurrence on clinical and radiological follow-up. 
Non-surgical therapeutic options, especially for high surgical 
risk patients, have been reported [32]. This includes US/CT-
guided aspiration and injection sclerotherapy using alcohol 
or acetic acid. It was used for two patients with ARL, one of 
which failed following alcohol injection into the cyst lumen. 
These non-surgical treatment options for ARL might be prom-
ising, nonetheless, physicians should be careful as it is based 
on case reports and future studies are required to examine the 
effectiveness of such treatment modalities.

Figure 1. An abdomino-pelvic CT scan (coronal plane) showing a large 
septated, multiloculated right retroperitoneal cystic mass, displacing 
the right colon medially. CT: computed tomography.
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Conclusion

Primary ARL is a rare and well-known, benign lymphatic tu-
mor with increasing incidence recently. Although previously 
known as an asymptomatic tumor, herein, we prove that it 
is symptomatic on initial presentation. Abdomino-pelvic CT 
scan is the gold standard imaging modality for diagnosis with 
multilocular septated cystic mass being the most common. 
Complete surgical resection is the therapeutic option of choice. 
Tumor recurrence is rare, even in cases of incomplete tumor 
resection.
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