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Abstract

Background: Primary intestinal lymphangiectasia is an exceedingly rare disorder. Epidemiology is unknown. It usu-
ally presents with lower extremity swelling, diarrhea, ascites, and protein-losing enteropathy. Since the pathogenesis
of edema is usually due to hypoalbuminemia; both extremities are typically involved. The edema can rarely be due to
abnormal lymphatic circulation, causing lymphedema, which usually involves both extremities as well. Diagnosis is
made by the constellation of clinical, biochemical, endoscopic, and histological findings. Treatment involves dietary
modification, to reduce lymphatic dilation in response to dietary fat. Other pharmacologic (e.g., octreotide) and
replacement measures may be indicated as well. The most serious long-term complication is intestinal lymphoma.
Herein is a case of Primary intestinal lymphangiectasia presenting with unilateral lower limb swelling.

Case presentation: A 4-year-old boy presents with left foot swelling since the age of 4 months, in addition to inter-
mittent diarrhea, and abdominal swelling. The foot swelling had been evaluated by different health care professionals
in the past, and was mislabeled as either cellulitis, or congenital hemihyperplasia. Physical examination revealed mild
ascites, and a non-pitting foot edema with a positive Stemmer’s sign (lymphedema). Blood work revealed hypoalbu-
minemia (albumin 2 g/dl), and hypogammaglobulinemia. Endoscopy showed dilated lacteals throughout the duo-
denum. Histopathologic examination revealed massively dilated lamina propria lymphatics in the duodenal biopsies.
The patient was diagnosed with primary intestinal lymphangiectasia. He was treated with high-protein and low-fat
diet, and supplemental formula high in medium chain triglycerides. On follow-up, the patient’s diarrhea completely
resolved, and his ascites and edema improved significantly.

Conclusions: The presence of unilateral lower limb edema should not preclude the diagnosis of systemic disor-
ders, and a high index of suspicion is required in atypical presentations. A good knowledge about Primary intestinal
lymphangiectasia manifestations, and physical examination skills to differentiate edema or lymphedema from tissue
overgrowth can significantly aid in the diagnosis.
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Background
Primary intestinal lymphangiectasia (PIL) was first
described by Waldman et al. in 1961, when they noticed
an association between hypoproteinemia and gut protein
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reports and series [4]. The majority of patients present in
the first 3 years of life [4, 5]. The most common reported
presentation is bilateral lower limb edema, with or with-
out ascites, and often with diarrhea [4, 5]. PIL typically
responds well to dietary modification [4, 5]. Herein is
a case of PIL presenting with unilateral edema, initially
mislabeled as limb hemihyperplasia (hemihypertrophy),
and ascites.

Case presentation

A 4-year-old boy with no known medical condition
presents to an outpatient clinic with history of left foot
swelling and diarrhea. The swelling was noted by par-
ents at the age of 4 months, which had been evaluated
by medical professionals and attributed to a local infec-
tion according to parents. It had never disappeared com-
pletely, despite a waxing and waning course, which led
parents to believe it was a congenital condition. During
the course, a physician mislabeled the swelling as hemi-
hyperplasia (hemihypertrophy), due to the stark differ-
ence in the size of the feet. More recently, the patient
started complaining of intermittent watery to semi-
formed stools, 3—6 times per day, that were aggravated by
fatty diet, and were occasionally difficult to flush. He was
noted to have poor subcutaneous fat in his face and arms
but did not lose weight. Family history was negative for
lymphedema, or any other genetic disorder.

On examination, he was vitally stable. He looked
undernourished even though his weight was on the 90th
centile, likely due to ascites. Abdominal examination
revealed mild ascites, normal bowel sounds, and no orga-
nomegaly. Cardiac and respiratory examinations were
unremarkable. His right foot showed almost no edema.
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Left foot examination revealed a significantly swollen
dorsal aspect of the foot and toes confirming presence
of edema up to the level of his ankle. The edema was
minimally pitting, with a positive Stemmer’s sign (Fig. 1).
Ankle joint examination was otherwise unremarkable.

Laboratory workup showed a low albumin at 2 g/
dl (normal range 3.5-5.5 g/dl), total protein at 2.9 g/
dl (normal range 6-8 g/dl), total IgG at 147 mg/dl (nor-
mal range 565-1765 mg/dl), IgM at 16 mg/dl (normal
range 55-375 mg/dl), and IgA at 30 mg/dl (normal range
85-385 mg/dl). Other tests were essentially within nor-
mal limits including a negative urine protein, normal liver
enzyme levels, and a negative tissue transglutaminase
IgA antibody. Upper and lower gastrointestinal endos-
copies were performed and showed the classic appear-
ance of white spots or dilated “lacteals” in the duodenum
(Fig. 2). The colon showed lymphoid nodular hyperplasia.
Otherwise, endoscopy was unremarkable. Histopatho-
logic examination showed a remarkably dilated lamina
propria lymphatic vessels in the duodenum (Fig. 3). Oth-
erwise, no other significant abnormalities were observed.
Lymphoscintigraphy of his left foot showed failure of
progression to the proximal lymph nodes confirming the
presence of massively dilated lymphatics.

The diagnosis of primary intestinal lymphangiectasia
was made based on the constellation of clinical, biochem-
ical, endoscopic, and histological findings.

The patient was started on high protein, minimal fat
diet, along with supplemental high medium chain triglyc-
eride (MCT) formula.

On follow up, his weight remained on the 90th cen-
tile, however, his mid-arm circumference was on
the 75th centile. His bowel movement frequency,

Fig. 1 a and b Photographic images of the patient’s left foot (a), showing a positive Stemmer’s sign: the skin on the dorsum of the second toe

cannot be easily pinched, compared to the right foot (b)
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Fig. 2 Endoscopic image of the duodenum at the level of the second part, showing the mucosa completely covered with white spots or dilated

Fig. 3 Hematoxylin and Eosin stain of duodenal mucosal biopsy at
10X magnification, showing massively dilated lymphatic vessels in
lamina propria, glandular and surface epithelium are unremarkable
otherwise. Podoplanin stain highlighting the lymphatic vascular
endothelium of duodenal mucosal biopsy at 10X magnification is
shown in inset, again redemonstrating the massive dilation

Fig.4 A and B: Photographic images of the patient’s left foot
showing the edema prior to dietary modification (a) and the
significant improvement after dietary modification (b)

and consistency improved immediately, and so did
his subcutaneous fat eventually. His ascites resolved
completely, and his left leg swelling was significantly
improving as well (Fig. 4), with persistence of Stem-
mer’s sign however. His Albumin and total protein lev-
els improved as well.

Discussion and conclusion
Unilateral limb swelling has a wide array of differential
diagnoses, such as different types of lymphedema (pri-
mary and secondary) [6, 7]. True Hemihyperplasia is
seen in syndromes such as Beckwith-Weidemann syn-
drome, or could be an isolated disorder [8]. Hemihy-
perplasia differs from lymphedema where there is a true
tissue overgrowth in the former, whereas only accumula-
tion of excess interstitial fluid in the latter [7-9].

primary lymphedema without systemic manifes-
tations or visceral involvement (i.e., PIL, or chylous
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effusions) also occurs in a familial pattern and is often
due to a genetic disorder [7]. The onset can be con-
genital, or present later in life, and can be localized to
the lower extremities or other body parts, including
upper extremities and face [7]. The edema can be uni-
lateral, but more commonly bilateral, as seen in Meige,
and Melroy syndromes [7, 10]. PIL in comparison, com-
monly presents as an isolated, or non-familial disorder
[5, 11]. Rarely, it may occur in a familial or a syndro-
mic pattern, where there is a widespread lymphatic
malformations or dysplasia [5, 11]. Examples include
Turner, Noonan, and Hennekam syndromes [5, 12]. The
lymphedema associated with PIL (whether syndromic
or isolated) is typically bilateral [4, 5].

Hypoalbuminemia is another mechanism of edema in
PIL, which in fact, is more common than lymphedema
[1, 5]. The underlying pathophysiology is lymph loss
in bowel lumen, from excessive dilation and eventually
rupture of the already ectatic lymphatic vessels of small
bowels [1, 5]. Intestinal lymph is rich in long chain tri-
glycerides, lymphocytes, and proteins [13]. The result
of excessive lymph loss is the characteristic steatorrhea,
lymphopenia, edema, and hypoproteinemia including
hypogammaglobulinemia [1, 4, 5, 13]. Interestingly, the
case herein predominantly had a combined pitting and
non-pitting unilateral edema, despite presenting with-
systemic manifestations and visceral involvement (PIL
and ascites).

The most common clinical presentation in PIL
includes bilateral lower extremity edema and intermit-
tent or chronic diarrhea [4, 5, 14]. As discussed earlier,
The edema is mainly pitting; due to hypoalbuminemia,
but could rarely be non-pitting as well, when it is due to
lymphedema [5, 11, 15, 16]. It is oftentimes difficult to
distinguish them, especially when both are present [5].
Stemmer’s sign can be helpful in such cases, where a
positive sign (the inability to pinch the skin at the dor-
sum of the second toe) indicates lymphedema, rather
than pitting edema [5, 17]. Other clinical manifesta-
tions of PIL including abdominal mass, chylous effusion
(ascitic, pleural, or pericardial), generalized anasarca,
and intestinal mechanical obstruction have been rarely
reported [5, 18, 19].

PIL diagnosis is usually made by endoscopic, and his-
topathologic findings of the small intestines, showing
the typical dilated lymphatic vessels in the lamina pro-
pria and submucosa [4, 5]. Limb lymphatic vessels can
be examined by various radiographic techniques, which
can aid in the diagnosis, and to rule out secondary
causes of limb lymphedema or chylous effusions [5, 20].
Examples include lymphoscintigraphy, lymphangiogra-
phy, and magnetic resonance lymphangiography [5, 20].
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Treatment focuses mainly on dietary modification [4, 5,
11]. dietary fat induces dilation of lymphatics even in the
normal intestines. Therefore, avoidance of fat decreases
excessive dilation and risk of rupture in lymphangiectasia
[5, 13]. High MCT containing formulas, and fat restric-
tion along with high protein diet are the cornerstones of
treatment for infants, and older children respectively [4,
5,11]. MCTs are absorbed directly into the portal venous
circulation and do not require lymphatic flow for absorp-
tion [21]. Octreotide use for the treatment of chylous
effusions has been described in the literature [22]. Its
effect on the intestines is unclear, but it is hypothesized
that it decreases triglycerides absorption, and induces
splanchnic vasoconstriction [5]. Albumin and intrave-
nous immunoglobulin (IVIG) infusions are frequently
indicated as replacement therapies, depending on the
levels and clinical scenarios [5]. Other treatment meas-
ures include managing any nutritional deficiencies, spe-
cifically fat-soluble vitamins [5, 23].

The most serious but rare long-term complication
reported in PIL is intestinal B cell lymphoma [4, 24].
Other complications include nutritional deficiencies,
lower extremity cellulitis, and the effects of chronic foot
swelling on quality of life [5, 23].

In conclusion, PIL is a rare disorder that typically pre-
sents with protein-losing enteropathy, diarrhea, and
bilateral lower limb edema. Nonetheless, unilateral lower
limb edema (non-pitting more so than pitting) should not
preclude the diagnosis of a systemic disorder, and a high
index of suspicion is required in atypical presentations.
A good knowledge about PIL, and physical examination
skills to differentiate edema or lymphedema from tissue
overgrowth can significantly aid in the diagnosis. PIL
responds well to dietary modification, but needs long-
term monitoring into adulthood, for potentially serious
complications.

Abbreviations
IVIG: Intravenous immunoglobulin.,; MCT: Medium chain triglycerides.; PIL:
Primary intestinal lymphangiectasia..

Acknowledgements

I would like to thank Dr Layla Abdullah, and Dr Dania Saleh from the depart-
ment of Pathology for providing me with high quality histopathology images,
and Dr. Abdulhameed Ibrahim, as well as the patient’s father for providing
clinical photographs.

Authors’ contributions

AK has worked on drafting the manuscript, gathering data, obtaining consent,
and critically revising the final manuscript. All authors read and approved the
final manuscript.

Funding
No funding received for this work.

Availability of data and materials
Not applicable.



Khayat BMC Gastroenterol (2021) 21:225

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
I have obtained a written consent from the patient’s legal guardian to
publish the case.

Conflict of interest
None to declare.

Received: 28 October 2020 Accepted: 11 May 2021
Published online: 18 May 2021

References

1. WaldmannTA, Steinfeld JL, Dutcher TF, Davidson JD, Gordon RS. Jr. The
role of the gastrointestinal system in “idiopathic hypoproteinemia” Gas-
troenterology. 1961,41:197-207.

2. Isa HM, Al-Arayedh GG, Mohamed AM. Intestinal lymphangiectasia in
children. A favorable response to dietary modifications. Saudi Med J.
2016;37:199-204.

3. Valdovinos-Oregén D, Ramirez-Mayans J, Cervantes-Bustamante R, et al.
[Primary intestinal lymphangiectasia: twenty years of experience at a
Mexican tertiary care hospital]. Rev Gastroenterol Mexico. 2014;79:7-12.

4. Wen J, Tang Q Wu J, Wang Y, Cai W. Primary intestinal lymphangi-
ectasia: four case reports and a review of the literature. Dig Dis Sci.
2010;55:3466-72.

5. Vignes S, Bellanger J. Primary intestinal lymphangiectasia (Waldmann’s
disease). Orphanet J Rare Dis. 2008;3:5.

6. Tiwari A, Cheng K-S, Button M, Myint F, Hamilton G. Differential diagnosis,
investigation, and current treatment of lower limb lymphedema. Arch
Surg. 2003;138:152-61.

7. Jones GE, Mansour S. An approach to familial lymphoedema. Clin Med.
2017;17:552-7.

8. Hoyme HE, Seaver LH, Jones KL, Procopio F, Crooks W, Feingold M.
Isolated hemihyperplasia (hemihypertrophy): report of a prospective
multicenter study of the incidence of neoplasia and review. Am J Med
Genet. 1998;79:274-8.

9. Clericuzio CL, Martin RA. Diagnostic criteria and tumor screening for
individuals with isolated hemihyperplasia. Genetics Med 2009;11:220-2.

10. Meshram GG, Kaur N, Hura KS. Unilateral primary congenital
lymphedema of the upper limb in an 11-month-old infant: a clinical

Page 5 of 5

and pharmacological perspective. Open Access Macedonian J Med Sci.
2018;6:1682-4.

11. Vardy PA, Lebenthal E, Shwachman H. Intestinal lymphagiectasia: a reap-
praisal. Pediatrics. 1975;55:842-51.

12. Hennekam RC, Geerdink RA, Hamel BC, et al. Autosomal recessive
intestinal lymphangiectasia and lymphedema, with facial anomalies and
mental retardation. Am J Med Genet. 1989;34:593-600.

13. Alexander JS, Ganta VC, Jordan PA, Witte MH. Gastrointestinal lymphatics
in health and disease. Pathophysiology. 2010;17:315-35.

14. Mushtaq |, Cheema HA, Malik HS, Waheed N, Hashmi MA, Malik HS.
Causes of chronic non-infectious diarrhoea in infants less than 6 months
of age: rarely recognized entities. JAMC. 2017;29:78-82.

15. Grada AA, Phillips TJ. Lymphedema. Pathophysiology and clinical mani-
festations. J Am Acad Dermatol. 2017,77:1009-20.

16. BoursierV, Vignes S. [Limb lymphedema as a first manifestation of
primary intestinal lymphangiectasia (Waldmann's disease)]. J Maladies
Vascul. 2004,29:103-6.

17. Goss JA, Greene AK. Sensitivity and specificity of the stemmer sign for
lymphedema: a clinical lymphoscintigraphic study. Plast Reconst Surg
Global Open. 2019;7:2295.

18. Lenzhofer R, Lindner M, Moser A, Berger J, Schuschnigg C, Thurner J.
Acute jejunal ileus in intestinal lymphangiectasia. Clin Investigator.
1993;71:568-71.

19. Rao R, Shashidhar H. Intestinal lymphangiectasia presenting as abdomi-
nal mass. Gastrointest Endosc. 2007,65:522-3 (discussion 3)

20. Kamble RB, Shetty R, Diwakar N, Madhusudan G. Technical note: MRI
lymphangiography of the lower limb in secondary lymphedema. Indian J
Radiol Imaging. 2011;21:15-7.

21. tos-Rycharska E, Kieraszewicz Z, Czerwionka-Szaflarska M. Medium chain
triglycerides (MCT) formulas in paediatric and allergological practice.
Przeglad gastroenterologiczny. 2016;11:226-31.

22. Bui A, Long CJ, Breitzka RL, Wolovits JS. Evaluating the use of octreotide
for acquired chylothorax in pediatric critically Il patients following cardiac
surgery. JPPT. 2019,24:406-15.

23. Braamskamp MJ, Dolman KM, Tabbers MM. Clinical practice. Protein-
losing enteropathy in children. Eur J Pediatrics. 2010;169:1179-85.

24. Bouhnik, Etienney |, Nemeth J, Thevenot T, Lavergne-Slove A, Matuchan-
sky C. Very late onset small intestinal B cell lymphoma associated with
primary intestinal lymphangiectasia and diffuse cutaneous warts. Gut.
2000;47:296-300.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Primary intestinal lymphangiectasia presenting as limb hemihyperplasia: a case report and literature review
	Abstract 
	Background: 
	Case presentation: 
	Conclusions: 

	Background
	Case presentation
	Discussion and conclusion
	Acknowledgements
	References


