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Abstract 

Background:  The optimal strategy for the management of patients with severe symptomatic abdominal lymphatic 
malformation (ALM) complicated by abscess formation, protein-losing gastroenteropathy, and bleeding has not yet 
been established. The present study aimed to determine an appropriate management for patients with severe symp-
tomatic ALM, particularly for those with abdominal complications.

Materials and methods:  Eight infants and young adults who underwent emergency surgery for ALM in our depart-
ment, between the years 1997 and 2020, were selected for the study. We also evaluated and compared the operative 
procedures, operative timing, and postoperative surgical outcomes.

Results:  Emergency resection was performed in all patients with bleeding. Some patients presented with ALMs that 
invaded the adjacent organs. Resections that included the involved organs were necessary to achieve full resolution 
in three patients. After evaluating the diagnostic modalities for symptomatic ALM, we also performed elective surgery 
for patients without bleeding.

Conclusions:  Clinicians should be aware of severe symptomatic ALM with or without bleeding, as well as its associ-
ated complications, in order to select the best surgical management plan.

Keywords:  Abscess formation, Bleeding, Management, Protein-losing gastroenteropathy, Severe symptomatic 
abdominal lymphatic malformation

Background
Lymphatic malformation is a rare benign disease that 
occurs mainly in pediatric patients, and approximately 
80–90% of patients are diagnosed within the first few 
years of their life [1, 2]. Patients experiencing lymphatic 
malformations in the neck and axillary area are approxi-
mately 70% and 20%, respectively [3–5]. Abdominal 

lymphatic malformations (ALM) account for approxi-
mately 3–9.2% of all lymphatic malformations [6].

The common symptoms in patients with ALM are 
abdominal pain and distention. Although ALM lesions 
are histologically benign, they have a life-threatening 
potential when they increase in size and encroach upon 
adjacent structures [7]. Some studies have reported 
severe and complicated cases of ALM, where the clini-
cal presentation included infection, rupture with hem-
orrhage, volvulus, intestinal obstruction, torsion, and 
peritonitis [8].
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As a first line of treatment for ALM patients with com-
plications, surgical intervention, including radical surgi-
cal excision, remains the treatment of choice. Emergency 
surgery is required for patients with ALM in order to 
prevent their condition from deteriorating to an irre-
versible stage [8]. However, complete surgical resection 
of lymphatic malformations is impossible because of the 
nature of the lesion, which has a propensity to infiltrate 
tissue planes. Thus, recurrence of lymphatic malforma-
tions and nerve injury are common complications after 
surgical resection [9].

Studies are yet to establish the optimal strategy for the 
management of severe symptomatic ALM complicated 
by abscess formation and protein-losing gastroenter-
opathy (PLGE). The diagnosis with the optimum timing 
of intervention to sufficiently manage the deteriorated 
general condition, technical difficulty of complete resec-
tion, occurrence of postoperative complications, and 
lymphatic malformation recurrences are also yet to be 
established. Delayed intervention for severe symptomatic 
ALM may affect patients’ quality of life, leading to treat-
ment difficulties.

The present study included eight patients with severe 
ALM with bleeding, abscess formation, and PLGE. To 
the best of our knowledge, studies that have explored 
the available treatment options for different categories 
of ALM are absent. Therefore, our study aimed to deter-
mine an appropriate management plan for patients with 
severe symptomatic ALM, especially for those with com-
plications, such as abscess formation, chylous ascites, and 
PLGE.

Materials and methods
Selection of patients
Eight infants and young adults who underwent emer-
gency surgery for ALM in our department, between the 
years 1997 and 2020, were selected for the study. We ret-
rospectively reviewed the case notes and pathological 
reports of the eight patients and considered the general 
condition requiring emergency treatment as “severe”. 
All ALM cases in this study underwent early, delayed, or 
definitive surgery.

Operative procedure, assessment of operative timing, 
and postoperative surgical outcomes
The operative indications were abdominal pain or fever 
because of bleeding, abscess formation, and protein-
losing gastroenteropathy without bleeding. The surgical 
procedure was determined based on the type of ALM, 
patient age, general condition, clinical course, laboratory 
data, and invasion into adjacent organs. We preopera-
tively distinguished between bleeding and non-bleeding 

conditions using physical findings, blood tests, and imag-
ing tests.

In ALM patients with bleeding, definitive surgery was 
performed before deterioration of the general condition. 
In contrast, ALM without bleeding was further subdi-
vided into two, and symptomatic ALM patients without 
bleeding underwent laparotomy or drainage after evalua-
tion of the final diagnosis.

This study was approved by the institutional review 
board of Hokkaido University Hospital, Japan (approval 
number: 018–0067). All patients provided informed con-
sent prior to study participation.

Results
Symptomatic ALM patients with bleeding
Clinical characteristics and preoperative complications
Table  1 shows preoperative clinical and biochemical 
characteristics at the time of referral.

Patients (five males and one female) with bleeding were 
2–15  years old, with a mean age of 6.2  years, and their 
clinical symptoms included abdominal pain, abdomi-
nal distension, palpable mass, fever, syncope, or melena. 
Lymphatic malformations with bleeding occurred in the 
retroperitoneum, pancreas, small bowel, and transverse 
colon mesenteries; however, preoperative complications 
were not observed.

Operative management, postoperative complications, 
and surgical outcomes
For ALM patients with bleeding, we performed defini-
tive surgery a day after admission, and the operative 
findings revealed that the ALM invaded the ileum, unci-
nate process of the pancreas, and jejunum. In case 1, the 
ALM encased the trunk of the superior mesenteric artery 
(SMA) and superior mesenteric vein; therefore, the ALM 
could not be detected. We performed complete resection 
in all patients with bleeding. Resection of the involved 
organs, such as the jejunum, ileum, ileocecum, and unci-
nate process of the pancreas, was necessary for the total 
resolution of ALM in three patients. Postoperative treat-
ments, such as blood transfusion or cardiovascular drug 
support, were not required in this group, and postop-
erative complications in patients with bleeding were not 
observed. All patients survived without ALM recurrence.

Symptomatic ALM patients without bleeding
Clinical characteristics and preoperative complications
ALM without bleeding consisted of two pathophysiologi-
cal categories: abscess formation and chylous ascites with 
PLGE, comprising one male and one female patient aged 
9 and 19 years, respectively. The clinical symptoms were 
abdominal pain, fever, anasarca, and tetany, with a ret-
roperitoneal origin of ALM. Preoperative complications 
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included protein-losing enteropathy, chylous ascites 
(total protein: 3.0 mg/dL), and abscess formation.

Operative management, postoperative complications, 
and surgical outcomes
Table  2 shows the operative management of the 
patients with ALM. In case 7, a large mesenteric and 

retroperitoneal mass invaded the second portion of the 
duodenum, resulting in PLGE and chylous ascites. Ini-
tially, ALM drainage and intralesional OK-432 scle-
rotherapy were performed; however, this strategy was 
unsuccessful (Fig. 1). Subsequently, an upper gastroduo-
denal endoscopy revealed enteral chylous leakage in the 
second portion of the duodenum. We performed partial 

Table 2  Operative management of ALM patients

ALM, abdominal lymphatic malformation; SMA, superior mesenteric artery; SMV; superior mesenteric vein

Table 2 shows the operative management of patients with ALM

Patient No Age, years Site Invasion of adjacent organs Multi-
step 
surgery

Treatment Outcome/
follow-up 
(years)

1 15 Small bowel mesentery Jejunum, SMA/SMV encasement - Resection, including resection 
of jejunum

Alive ( 18)

2 6 Retroperitoneum None - Resection of lymphangioma Alive ( 22)

3 2 Retroperitoneum None - Resection of lymphangioma Alive ( 17)

4 6 Small bowel mesentery Ileum - Resection, including resection 
of ileum

Alive ( 9)

5 6 Retroperitoneum, uncinate 
process of pancreas

Uncinate process of pancreas - Resection, including resection of 
uncinate process of pancreas

Alive ( 6)

6 2 Transverse colon mesentery None - Resection of lymphangioma Alive ( 6)

7 19 Retroperitoneum Duodenum  +  Abscess drainage, sclerother-
apy → partial resection → lym-
phatic duct ligation → Denver 
shunt

Alive ( 12)

8 9 Retroperitoneum Ileocecum  +  Abscess drainage → resection, 
including resection of ileocecum

Alive ( 9)

Fig. 1  Enhanced CT findings of case 7. Case 7 enhanced CT finding with chylous ascites with PLGE. a, b CT findings before intralesional 
sclerotherapy using OK-432. c, d CT findings after intralesional sclerotherapy using OK-432
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resection of the retroperitoneal lymphatic malformation 
around the second portion of the duodenum as the sec-
ond surgical maneuver. Consequently, a peritoneovenous 
shunt (Denver shunt) was implanted to control chylous 
ascites and hypoproteinemia, and the patient survived 
for 12  years. In case 8, the retroperitoneal mass infil-
trated the ileocecum, and the patient presented with a 
high fever and elevated blood C-reactive protein levels 
(42.2 mg/dL). After drainage of the percutaneous abscess, 
his fever reduced. Subsequently, complete surgical resec-
tion of the lymphatic malformation, including the ileoce-
cum, was performed using laparotomy. The postoperative 
course of both patients remained uneventful, and ALM 
did not recur.

Discussion
The primary treatment for ALMs is definitive surgi-
cal resection even when the patients are asymptomatic 
because ALMs have massive potential for growth, lead-
ing to complications such as infection and invasion to 
the adjacent organs [10]. In ALM patients with intestinal 
invasion or involvement of the main branch of the mes-
enteric artery or nearby organs, segmental resection of 
the ALM is usually a definitive surgical treatment. Recur-
rence is a known characteristic of ALM, but is uncom-
mon in cases where the mesenteric artery or nearby 
organs are involved. Considering the surgical approaches 
for patients with ALM, the laparoscopic approach has 

been used in both adults and children [11–14]. However, 
complete resection is technically difficult in patients with 
involvement of vital organs or the SMA trunk. Alterna-
tive interventions for direct treatment of unresectable 
ALM include sclerotherapy, radiotherapy, and drainage. 
Preoperative diagnosis is currently easier with the wide-
spread use of diagnostic modalities, such as ultrasonog-
raphy (US), computed tomography (CT), and magnetic 
resonance imaging (MRI). However, obtaining an accu-
rate preoperative diagnosis [15] is difficult, especially in 
patients with severe symptomatic ALM and complica-
tions. When ALM with complications presented with 
life-threatening manifestations, a decision regarding the 
requirement of emergency surgical resection was made. 
It is important to consider which surgery would be more 
advantageous to patients, either emergency resection 
after prompt diagnosis or elective surgery with sufficient 
evaluation. In this study, patients with severe sympto-
matic ALM who had bleeding and those with non-bleed-
ing complications such as abscess formation and PLGE 
underwent emergency resection. Based on these findings, 
we developed an algorithm for the management of symp-
tomatic patients with ALM, at our institute (Fig. 2).

Several studies have reported anemia with ALM [16]. 
Firstly, anemia because of chronic gastrointestinal blood 
loss is an unusual presentation in ALM, and some symp-
toms in patients with persistent bleeding into the lumen 
of intestines from the cyst lead to dyspnea, abdominal 

Fig. 2  Algorithm for the management of a symptomatic ALM patient at our institute. Severe symptomatic ALM patients who had bleeding 
underwent emergency resection, and those with non-bleeding complications such as abscess formation and PLGE with chylous ascites were 
scheduled for delayed primary surgery. Based on these findings, we developed an algorithm for the management of symptomatic ALM patients at 
our institute
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pain, anemia, and melena. Secondly, bleeding into the 
abdominal cavity may cause acute abdomen. There are 
three possible explanations for ALM-related bleeding: 
firstly, bleeding into the lymphatic malformation due to 
trauma or other causes; secondly, bleeding from a veno-
lymphatic communication that may be a result of erosion 
of the venous plexus by the proliferating endothelium; 
and thirdly, irritation of the surrounding mucosa caused 
by lymph [17]. We observed an acute abdomen in most 
patients with bleeding, especially in case 1. We assessed 
the general condition, and in patients who did not 
require general supportive care, we performed imaging 
studies. US, CT, and MRI revealed hyperintense liquid 
components in the bleeding lesions of the ALM. In addi-
tion to imaging studies, evaluation of the wall structure 
and assessment of coexisting intra- and extra-intestinal 
lesions are required to determine the operative proce-
dure for symptomatic ALM. In rare instances, emergency 
surgical resection should be performed immediately 
after diagnosis to prevent life-threatening events such as 
hypovolemic shock in patients with massive intra-cystic 
bleeding [18].

Only a few studies on ALMs with abscess formation 
have been reported [19]. Abscesses formed in ALM 
because of two reasons. First, compression of the intes-
tinal tube with enlargement of the ALM leads to infec-
tion of the lymph by partial ileus and secondary enteritis. 
Second, congestion and blocking of the lymph lead to 
impaired drainage and stasis. We performed drainage of 
the abscess in a patient (case 8) with a deteriorated con-
dition for whom surgical resection was planned. Patient 
8 had a high fever and deteriorated general condition. 
Therefore, we chose to delay the surgery. The treatment 
strategies (surgical procedures and timing) for an abscess 
are important; however, ALM infection does not always 
require emergency resection. Such a delay would allow 
for the resolution of the inflammatory adhesion [20]; 
however, resection of the ALM should not be overly 
delayed after abscess formation has been diagnosed. In 
this study, we performed a second-look operation after 
percutaneous drainage of the abscess and resolution of 
the general condition in case 8. This led to successful 
results, such as complete resection of the mass. This indi-
cates that appropriate timing of elective resection is vital 
after abscess drainage based on patient recovery or pres-
ervation of the organ.

Complications such as chylous ascites, PLGE, and 
hypoproteinemia, as observed in case 7, are very severe 
and difficult to treat. The ALM widely extended around 
the duodenum, invading the intestinal wall and caus-
ing leakage of the lymph into the duodenum, which 
is referred to as PLGE. Therefore, we selected cyst 
drainage and intralesional sclerotherapy. Intralesional 

sclerotherapy is generally regarded as an adjuvant treat-
ment for unresectable lymphatic malformation [10, 
21]. It uses a sclerosing agent that irritates the endothe-
lial lining of the lymphatic malformation. This leads to 
inflammation, fibrosis, and involution [22]. OK-432, in 
addition to bleomycin, is currently the most commonly 
used sclerosing agent [9]. Several studies using OK-432 as 
a sclerosant have shown promising results for lymphatic 
malformation [9, 23–25]. Success rates in cystic lym-
phatic malformation are 43–63% for complete regression, 
with approximately 84% significant lesion regression. 
Contrarily, a poor response rate including no change 
was found to be 16–23%. To the best of our knowledge, 
elucidation of the complications and recurrence rates 
in patients with ALM treated with OK-432 [7], and the 
combination of chylous ascites and PL, has yet not been 
studied. In our case, duodenal lymph fistula owing to 
massive retroperitoneal ALM led to PLGE. In cases of 
combined chylous ascites and PLGE, conservative thera-
pies such as intake of medium-chain triglycerides and 
total parenteral nutrition are recommended as first-line 
treatments, without OK-432 sclerotherapy [2]. In cases 
where conservative therapy is ineffective, we recommend 
volume reduction of the ALM, lymph fistula or lymph 
duct ligation, and a subsequent Denver shunt procedure. 
Cochran et  al. reported that total parenteral nutrition 
(TPN) is safe, and exploratory laparotomy, in addition to 
some treatments, is appropriate for ALM patients who 
do not improve after 1 or 2 months of TPN [26].

We performed resection of the duodenal lymph fistula 
during laparotomy in case 7 because conservative thera-
pies were ineffective. It was impossible to perform defini-
tive resection of the ALM because the chylous ascites 
increased and general condition deteriorated. Subse-
quently, the patient was administered palliative treat-
ment with home-based medical care and a Denver shunt 
was implanted. Previously, palliative surgical treatment 
including partial ALM resection and marsupialization 
has been used in a patient without combined chylous 
ascites and PLGE [27]. Palliative treatment is usually per-
formed for ALM patients with infection and lymphatic 
fistula [28].

The Denver shunt transfers fluid from the peritoneal 
space to the circulatory system, allowing patients to 
maintain critical protein and nutrient levels. Peritoneo-
venous Denver shunts are beneficial in both malignant 
and non-malignant ascites [29, 30]. In a Japanese study, 
peritoneovenous shunts were effective for refractory 
chylous ascites in childhood [31]. In our study, the tip of 
the Denver shunt produced a thrombus in the superior 
vena cava, and 3 months after the initial insertion of it, 
the shunt was completely obstructed. The rate of shunt 
occlusion has been reported to be 9–19% in Japanese 
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patients [32]. In our study, after re-implantation of the 
Denver shunt, we administered warfarin to the patient. 
After a prolonged hospital stay, the patient’s condition 
improved, and she survived for 12 years at home. There-
fore, we assume that the Denver shunt may be effective in 
ALM patients with chylous ascites and PLGE.

The number of cases in this study was too small to draw 
any conclusions. Further studies are required to delineate 
an optimal management strategy for patients with severe 
symptomatic ALM. Based on our experience, we propose 
an optimal strategy for treating severe symptomatic ALM 
to minimize surgical complications (Fig. 1). Madsen et al. 
showed the effectiveness of sclerotherapy for volume 
reduction and durable symptom resolution in abdominal 
lymphatic malformations [33]. However, in ALM patients 
with bleeding, surgery is a better treatment strategy than 
sclerotherapy. In infants and adolescents with severe 
symptomatic ALM with bleeding, we propose that early 
definitive surgery is required before the general condi-
tion deteriorates. In patients with ALM and abscess for-
mation, the drainage procedure for the abscess should be 
performed under strict supervision and delayed primary 
definitive surgery after drainage should be performed as 
early as possible. Contrarily, in patients with ALM and 
uncontrolled bleeding, prompt and emergency surgeries 
are required. For patients with PLGE and chylous ascites, 
we should monitor closely the general condition, nutrient 
status, and blood chemistry. Subsequently, elective defin-
itive surgery should be performed.

Conclusion
In conclusion, clinicians should be aware of severe symp-
tomatic ALM with or without bleeding, as well as its 
associated complications, in order to select the best sur-
gical management plan.
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