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ABSTRACT

Intestinal lymphangiectasia is a rare disease which is causing protein-losing enteropathy.
Treatment of intestinal lymphangiectasia can be a challenge for clinicians because of the
lack of specific guidelines regarding pharmacological indications. We sought to introduce
a diagnostic approach and suggest guidelines for treatment. After exclusion of secondary
intestinal lymphangiectasia, magnetic resonance lymphangiography is a promising tool
for the assessment of abnormal lymphatic lesions in primary intestinal lymphangiectasia.
Determining the extent of the lesion provides direction for treatment options. Focal short-
segment intestinal lymphangiectasia can be treated via intestinal resection or radiologic
embolization after dietary therapy failure. Diffuse intestinal lymphangiectasia and extensive
lymphangiectasia should be treated with several drugs with a full understanding of their
mechanisms.
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INTRODUCTION

Clinical manifestations of protein-losing enteropathy (PLE) arise when the rate of protein
loss into the gut exceeds the rate of protein synthesis by liver. PLE can be divided into

three categories according to its mechanism: mucosal injury, increased permeability, and
lymphatic obstruction [1]. All factors contributing to these lymphatic changes lead to
dilatation, rupture of the lymphatic vessels, and opening into intestinal lumen. Intestinal
lymphangiectasia is a rare disease causing PLE. Intestinal lymphangiectasia is classified

into primary or secondary types. Primary intestinal lymphangiectasia, also called idiopathic
lymphangiectasia, occurs congenitally in the absence of causative factors. Secondary
intestinal lymphangiectasia is induced by risk factors including heart surgery, chemotherapy,
infection, or toxic materials known to trigger lymphatic changes [2].

Clinical symptoms are induced by the loss of lymphatic contents resulting in
hypoalbuminemia, which leads to generalized edema. Depending on the location of the
abnormal lymphatics, third spaces are often involved causing pleural and pericardial
effusion, and ascites [3]. Although it is diagnosed via endoscopy and biopsy, the full extent
of the abnormal lesion cannot be determined via endoscopy. Thus, magnetic resonance (MR)
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lymphangiography has recently been used as an adjunctive diagnostic tool [4]. Treatment of
intestinal lymphangiectasia is primarily based on dietary therapy, with high levels of protein
and low-fat intake. Many studies reported the effectiveness of surgery and drugs such as
octreotide and sirolimus or everolimus for patients who are refractory to dietary therapy [5].
Treatment of intestinal lymphangiectasia can be a challenge for clinicians in the absence of
specific guidelines for pharmacologic therapy. Based on our experience, we introduce the
diagnostic approach and suggest guidelines for treatment.

DIAGNOSTIC APPROACH

Initial clinical symptoms and laboratory results

The most prominent clinical symptom is generalized edema accompanied by chronic diarrhea.
Intestinal lymphangiectasia is suspected and diagnostic examinations can be performed if
proteinuria is ruled out by urinalysis and additional clues are obtained via blood tests.

The affected proteins such as albumin, immunoglobulin G, ceruloplasmin, fibrinogen, and
transferrin have long half-life. Proteins with a relatively rapid turnover such as complement
and insulin are maintained at normal levels [6]. Excessive loss of these proteins by
diarrhea results in hypoalbuminemia and hypoglobulinemia, based on laboratory results.
Lymphocytopenia is also observed based on the loss of lymphatic contents.

Additional diagnostic approaches are based on stool analysis, and measurement of alpha
l-antitrypsin (A1AT) [7]. A1AT is a glycoprotein synthesized in the liver, with a molecular
weight similar to albumin [8]. The A1AT level can be determined accurately based on fecal
A1AT clearance from 24-h stool samples. Abnormal fecal A1AT clearance is greater than 56
mL in a 24-h period [9]. However, a one-time measurement of A1AT is more widely used
because of the difficulty of collecting all stool samples. The normal range of A1AT is less
than 100 mg/mL [10]. Fecal A1AT is also elevated in the bloody stool, suggesting the need for
evaluating gastrointestinal bleeding for accurate interpretation of abnormal fecal A1AT.

Exclusion of secondary intestinal lymphangiectasia

Once the intestinal lymphangiectasia is suspected, it is recommended to distinguish whether
the disease is of primary or secondary origin (Fig. 1). This investigation is usually performed
simultaneously with endoscopy, which is used to validate intestinal lymphangiectasia.
Echocardiography and abdominal imaging is generally required since the secondary origins
are usually cardiac and associated with tumor conditions such as lymphoma, sarcoma and
neuroblastoma [11-13]. Central venous pressure is often elevated above the thoracic duct
pressure in patients with right-sided heart failure or single-ventricle circulation [14]. It leads
to obstructed lymphatic flow, resulting in dilation of thoracic and smaller lymphatic ducts
and leakage into the intestine.

Infection with toxins also induces lymphangiectasia by altering epithelial permeability, and
therefore, infectious conditions should be checked. Bacteria such as Shigella, Salmonella,
Giardia and Clostridium difficile and viruses such as cytomegalovirus and rotavirus are common
pathogens that cause lymphangiectasia [15,16]. The primary treatment for secondary
intestinal lymphangiectasia is correction of underlying disease.
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Suspicious clinical symptoms and laboratory findings

Clinical symptoms Laboratory finding
1. Generalized edema 1. Blood: Hypoglobulinemia
2. Chronic diarrhea Hypoalbuminemia
Lymphocytopenia
2. Stool: Abnormal A1AT

v

Exclude secondary lymphangiectasia

Heart Neoplasm Infection
1. Fontan operation || 1. Lymphoma 1. Salmonella, Shigella,
2. Heart failure 2. Kaposi sarcoma Giardia, Clostridium difficile

3. Neuroblastoma || 2. Tuberculosis
3. CMV, rotavirus, HIV

Exams for diagnosis

Confirmative exam Image work up
1. EGD and biopsy 1. MR lymphangiography
2. Capsule endoscopy: or

Small bowel distal to || 2. Whole body MRI
the ligament of Treitz

Confirm of primary intestinal lymphangiectasia
and
Specification of locations of abnormal lymphatic channels

Fig. 1. Diagnostic flow of intestinal lymphangiectasia.
AIAT: alpha 1-antitrypsin, CMV: cytomegalovirus, HIV: human immunodeficiency virus, EGD:
esophagogastroduodenoscopy, MR: magnetic resonance, MRI: magnetic resonance imaging.

Confirmative tool for diagnosis

Endoscopy is the confirmative diagnostic approach for intestinal lymphangiectasia.
Esophagogastroduodenography reveals snow-flake appearance of the duodenal mucosa [17]
(Fig. 2). Pathology of the affected mucosa demonstrates multiple dilated lacteals (Fig. 3).
Small bowel distal to the ligament of Treitz can be evaluated via capsule endoscopy [18].

Fig. 2. Image of esophagogastroduodenoscopy shows snow-flake appearance of intestinal lymphangiectasia in
duodenum.

https://doi.org/10.5223/pghn.2021.24.5.413 415


https://pghn.org

Primary Intestinal Lymphangiectasia

Pediatric Gastroenterology, h n
Hepatology & Nutrition

https://pghn.org

Fig. 3. Pathologic findings based on H&E staining (slide x4) of intestinal lymphangiectasia in duodenum. Arrows
indicate dilated lymphatic ducts at the submucosa level.

Imaging modality for assessment of disease extent

Assessing the full extent of the abnormal lymphatic lesions is an important factor in making
treatment decisions. MR lymphangiography provides information regarding disease location
and even enables the investigation of the pathophysiology of the disease by determining the
volume of contrast leakage [19]. However, MR lymphangiography cannot be performed in all
hospitals because it requires a skilled doctor and space for the procedure. Whole body MR
imaging can be used as a substitute for MR lymphangiography.

Evaluation of the disease extent via imaging techniques entails assessment of lesion
localization in the small intestine or widespread dissemination, and determination of
lesions in the extremities such as arms and legs. Third spaces such as pleural cavity and
retroperitoneal cavity should also be evaluated for disease (Fig. 1).

TREATMENT

Effective treatment strategy

Basic dietary modification is the mainstay of treatment for primary intestinal
lymphangiectasia. Dietary therapy consists of high protein (2 g/kg/day) and low-fat content
(<25 g/day). Fat component should include more than 90% of medium-chain and short-chain
triglycerides (less than 14 carbons in length) [20]. They are transported directly to the portal
circulation rather than the lymphatic system, which decreases the intestinal lymphatic flow
[21]. However, it is difficult to design a diet strictly under clinical conditions, and it is difficult
for the patient to continue to maintain this diet for a long time. In addition, dietary therapy
is sometimes not therapeutically effective for lymphangiectasia. Second-line therapies such
as surgery, radiologic intervention, and medications are recommended for cases of dietary
therapy failure, and selecting the appropriate treatment is a great challenge for clinicians.

An effective treatment strategy entails diagnostic evaluation of the extent of abnormal
lymphatic lesions. First, it is essential to distinguish whether the disease is restricted to the
small intestine or disseminated extensively involving the extremities or third space. In the
case of intestinal lesions, it is important to determine whether the focal lesion is confined to
the small intestine or is diffuse (Fig. 4).
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Confirmation of primary intestinal lymphangiectasia
and
Specification of locations of abnormal lymphatic channels

Intestine only | Extensive locations l— <Possible locations>

1. Mediastinum

2. Pleural space

3. Retroperitoneum
4. Extremity

| Focal segment || Diffuse segment |

| Initial trial of dietary therapy |

v v v

Intervention 1. Octreotide 1. Sirolimus - more
or surgery 2. Sirolimus recommended

Combined supportive therapy until
efficacy of the medicine is verified

Fig. 4. Individual therapeutic strategy for primary intestinal lymphangiectasia.

Treatment method according to the extent of abnormal lymphatic channels
1. Focal intestinal lymphangiectasia

The presence of abnormal lymphatic channels in focal lesions of the intestine is a mild

type; however, large amounts of leakage can cause severe symptoms. Fortunately, in this
case, surgery or procedures can be used to rectify the disease due to the small size of the
lesion. In the past, surgery was the only method available; however, with the development of
interventional radiology, lymphatic embolization is frequently performed currently [22].

The extent of the lesion must be accurately identified prior to surgery. The surgical method
also varies depending on the location of the lesion. In the absence of adjacent organs in the
vicinity, surgery can be performed using a relatively simple method such as laparoscopic
resection. However, when the abnormal lymphatic channels are found in the duodenum, a
major surgery known as pylorus-preserving pancreaticoduodenectomy may be necessary
because the biliary and pancreatic ducts are connected.

Embolization is routinely performed after Fontan operation or in patients with right heart
failure in intestinal lymphangiectasia [23]. Thoracic duct or liver lymphatics are dilated under
pressure as the central venous pressure is elevated in these patients. Thus, the embolization
of thoracic duct or liver lymphatic has been reported in many studies [24,25]. Recent
attempts involved direct blockade of the lymphatic channels leading to the intestine using

a microcatheter (Fig. 5). Knowledge of lymphatic anatomy associated with each intestinal
segment is essential for the procedure. For example, lymphatic leakage into the duodenum
can be caused by liver lymphatics or by lymphatic channels originating in the preaortic gland
(Fig. 6). The embolization strategy varies depending on the defective lymphatic channel.

2. Diffuse intestinal lymphangiectasia

If the lesion is located only in the intestine but is widely distributed, surgery is seldom
indicated because it entails resection of several portions of the intestine, and embolization
is also difficult to perform because of the involvement of several lymphatic vessels. Since
medication is absorbed systemically, it is an appropriate option for the patient with wide
lesions. Appropriate drugs can be used if their mechanism is clearly understood.
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Fig. 5. (A) One example image of contrast-enhanced magnetic resonance lymphangiography which demonstrates
abnormal lymphatic leakage into the duodenum. (B) One example image of selective embolization with
microcatheter.

Thoracic duct

Liver lymphatics

Lymphatic leakage Cysterna chyli

—_—

Fig. 6. Schematic representation of lymphatic leakage in duodenum. The leakage can be caused by liver
lymphatics or by lymphatic channels originating in the preaortic gland inside the body.

Octreotide is a somatostatin analog that decreases splanchnic blood flow, intestinal motility,
and triglyceride absorption [26]. Therefore, it may be optimally used by patients with only
intestinal involvement of the abnormal lymphatics. A review of cases reporting the effects

of octreotide suggested a therapeutic effect only in patients with intestinal lesions, but a
suboptimal effect in the case of extensive type lymphangiectasia.

No standardized dosage recommendations are available for treatment with octreotide. As
an induction therapy, a subcutaneous injection of 1-10 mcg/kg/dose twice a day for 2 weeks
is recommended. After the induction, the same dose injected subcutaneously at 4-week
intervals is recommended as maintenance therapy (Table 1) [27,28]. Adverse reactions such
as hypertension, sinus bradycardia, and hyperglycemia should be closely monitored during
the octreotide treatment.
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Table 1. Summary of drugs recommended for patients with primary intestinal lymphangiectasia

Medication Indication Dose Time to take effect Trough level
Octreotide Diffuse intestinal lymphangiectasia Induction: 1-10 mcg/kg/dose injection twice a day Around after 3 to 4 weeks -
for 2 weeks subcutaneously
Maintenance: Same dose injection subcutaneously
at 4-week intervals
Sirolimus Diffuse intestinal lymphangiectasia Starting dose Around after 4 weeks 5to 15 ng/mL
Extensive lymphangiectasia Weight <40 kg: 1-1.6 mg/m?/day P.O.
Weight >40 kg: 2 mg/day P.O.
Adjust dose by monitoring trough level
Everolimus Diffuse intestinal lymphangiectasia Starting dose Around after 4 weeks 5to 15 ng/mL
Extensive lymphangiectasia Weight <40 kg: 1-1.6 mg/m?/day P.O.
Weight >40 kg: 2 mg/day P.O.
Adjust dose with monitoring trough level

Propranolol Neonate, infant <7 mo 1to 4 mg/kg/day P.O. Around after 2 weeks o

Tranexamic acid Condition of increased fibrinolytic 25 mg/kg/dose three times a day P.O. Around after 4 weeks -
activity (D-dimer elevation) (maximum 1,000 mg/dose) for 5 days

P.O.: per oral.

3. Extensive intestinal lymphangiectasia

Surgery and embolization are difficult to perform in the case of extensive lymphangiectasia
involving the 3rd space and extremities. Considering the mechanism of octreotide described
above, it is questionable whether it will act on lymphatic channels other than the intestine.

Sirolimus is has been used to treat lymphangiectasia. Sirolimus acts directly on lymphatic
endothelial cells and changes mammalian target of rapamycin signaling, which suppresses
lymphatic sprouting and proliferation, and induces apoptosis [29]. Sirolimus acts directly on
lymphatic vessels, but not by controlling lymphatic flow unlike octreotide or dietary therapy.
Everolimus is a second generation sirolimus derivative with improved pharmacokinetic
properties [30]. Its half-life is relatively short and bioavailability is known to be high
compared with sirolimus, but its use is limited by the paucity of experience involving
everolimus treatment. Further, while sirolimus is indicated for vascular anomalies and
lymphangioleiomyomatosis, everolimus is the only available drug for tuberous sclerosis and
prophylaxis after transplantation, and thus it is difficult to determine the dose.

There are no standardized recommended doses or duration of treatment with sirolimus.
Sirolimus can be started orally at a dose of 1-1.6 mg/m?/day for patients weighing less than
40 kg and at a dose of 2 mg/day for patients weighing more than 40 kg [31,32]. Dosage

can be adjusted by monitoring the trough concentration. The optimal therapeutic trough
concentration of sirolimus is 5 to 15 ng/mL. Empirically, sirolimus is clinically effective

after a 4-week treatment period [3]. Adverse reactions such as cytopenia, tachycardia,
hepatotoxicity, hyperglycemia, and electrolyte imbalance should be closely monitored during
sirolimus treatment.

There are no standardized recommended doses or duration of treatment with everolimus, but
according to a case report suggests a starting dose of 1-1.6 mg/m?/day and adjusting the dose
by monitoring the trough concentration in the therapeutic range of 5 to 15 ng/mL [33-35].

Other medications for consideration

1. Propranolol

Since it is difficult to use drugs such as sirolimus or everolimus in infants or neonates, it
is necessary to consider other drugs. Propranolol, a non-selective beta-blocker, is usually
used for treatment of infantile hemangiomas. Propranolol acts on the rapidly accelerated
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fibrosarcoma kinase and mitogen-activated protein kinase signaling pathway, by reducing
the expression of vascular endothelial growth factor levels and direct induction of apoptosis
in capillary endothelial cells [36]. It appears to have a therapeutic effect by acting on the
endothelium of lymphatic vessels. Propranolol can be started orally at a dose of 1 to 4 mg/kg/
day. Some cases reported that propranolol treatment was effective after 12 weeks [37,38].

2. Tranexamic acid

Intestinal protein loss might occur during increased fibrinolytic activity. A subset of patients
with intestinal lymphangiectasia manifested increased tissue or plasma fibrinolytic activity
[39]. Two case reports involve treatment with tranexamic acid via antiplasmin therapy and
normalization of tissue fibrinolytic activity [40,41]. Tranexamic acid 25 mg/kg/dose was used
orally (maximum 1,000 mg/dose) for 5 days, three times a day [41].

CONCLUSION

Primary intestinal lymphangiectasia is a rare disease, but the treatment strategy depends

on the disease extent based on past clinical experience. Focal short segment of intestinal
lymphangiectasia refractory to dietary therapy can be treated via intestinal resection or
radiologic embolization. Diffuse intestinal lymphangiectasia and extensive lymphangiectasia
require treatment with drugs (octreotide, sirolimus or everolimus) based on a comprehensive
understanding of their mechanisms. Propranolol and tranexamic acid may be used in special
conditions of primary intestinal lymphangiectasia.
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