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Background and Objectives: Primary Intestinal Lymphangiectasia (PIL) is a rare congenital and digestive dis-
ease, which could present through a broad spectrum of clinical manifestations, diagnostic and treatment manage-
ment. The aim of this study was to introduce the diagnosis and nutrition treatment of children with PIL through
the twelve years of experience. Methods and Study Design: The patients diagnosed with PIL admitted to the
Department of Gastroenterology and Nutrition in Xinhua Hospital from June 2006 to September 2017 were in-
cluded in the study. Results: Ten patients were found to have PIL, and 5 of them were male. The mean age was
66 months at the time of diagnosis and 11 months at onset. The main clinical manifestations were diarrhea, ede-
mas and abdominal distention. Marked dilatation of the intestinal lymphatic vessels was the characteristic of the
endoscopic. All the patients presented with hypoproteinemia and hypoimmunoglobulinia. Six of them were treat-
ed with parenteral nutrition, and 9 of them were treated with a low-long-chain triglycerides (LCT), high-protein
diet supplemented with medium-chain triglycerides (MCT). The clinical symptoms of the patients have improved
after the MCT diet therapy. Conclusions: PIL should be considered first when there are clinical manifestations of
chronic diarrhea, edema and abdominal distention, and biochemical results indicated the hypoproteinemia and
hypoimmunoglobulinia, and the general treatment is invalid. Gastroscopy and E-colonoscopy with biopsies are
the preferred method of diagnosis. Diet intervention (MCT diet) is the cornerstone and longtime medical treat-

ment, which can improve the nutritional status and promote the survival quality of patients with PIL.
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INTRODUCTION

Defined in 1961 by Waldmann TA,' Primary intestinal
lymphangiectasia (PIL) is a rare disorder of the lymphatic
system. PIL can be characterized by dilatation of lym-
phatics of mucosa, submucosa, serosa and mesentery of
bowel resulting in secondary lymphatic leakage.> The
incidence of PIL is very low, but the exact worldwide
prevalence and incidence of PIL are still unknown.>* Af-
ter 1961, Less than 200 cases have been reported world-
wide.> There is no special predilection for sex and eth-
nicity.* The age at time of diagnosis of PIL is commonly
at or before 3 years.*® Nevertheless, diagnoses after the
age of 3 in the literature were also reported, such as the
study published by V Surampalli in 2017 and Suresh in
2008.7# PIL can present through a broad spectrum of clin-

ical manifestations, diagnostic and treatment management.

The aim of this study was to introduce the clinical mani-
festations, biochemical, radiologic, endoscopic character-
istics and treatment of children with PIL through the
twelve years of experience.

METHODS
A descriptive and retrospective study was conducted on
children diagnosed with PIL. From June, 2006 to Sep-
tember, 2017. Ten inpatient children at Xinhua Hospital
diagnosed with PIL were enrolled into this study. This
study was reviewed and approved by the Ethic Commit-
tee of Xinhua Hospital, School of Medicine, Shanghai
Jiao Tong University.

A complete medical history was taken for each patient,
including sex, age at the time of diagnosis, height, weight,
physical examination, clinical manifestations, laboratory
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test [total protein, albumin, calcium, cuprum, zinc, im-
munoglobulin A (IgA), immunoglobulin G (IgG), immu-
noglobulin M (IgM) and Lymphocytes], imagological
examination (Gastroscopy, E-colonoscopy and Capsule
Endoscopy) and treatments.

Statistics

The variables were analyzed using the SPSS version 24.0
program. Frequencies and measures of central tendency
and dispersion were used for the categorical variables and
the quantitative variables respectively.

RESULTS

Ten patients diagnosed with PIL from June, 2006 to Sep-
tember, 2017 were enrolled in our study, and 5 of them
were male. The mean age at the time of diagnosis was 66
months (range from 14 to 144 months), and the mean age
at onset was 11 months (range from 0 to 48 months) in
Table 1. The age at onset of 90% (9/10) of patients was
before 2 years old. However, only 40% (4/10) of patients
were diagnosed before 3 years old, 60% (6/10) were di-
agnosed after 7 years from the time of onset because of
misdiagnosis or indefinite diagnosis in other hospitals.
The clinical manifestations were shown in Table 1. 80%
(8/10) of patients were present with edema as a conse-
quence of hypoproteinemia and diarrhea at the same time.
Abdominal distention were observed in 90% (9/10) of
patients. The weight of patient 6 and patient 10 was with-
in the abnormal range according to the standard of 2000
CDC Growth Charts.

The main biochemical parameters in Table 2 showed
that hypoalbuminemia and hypogammaglobulinemia
were found in all of our patients except patient 8, whereas
lymphocytopenia was only observed in 5 of 10, hy-
pocalcemia 4 of 9. From the imagological examination,
histologic and treatments in Table 3, we found that Gas-
troscopy and E-colonoscopy were used in 8/10 of the pa-
tients, and only 40% (4/10) of children in this study used
capsule endoscopy. All the patients had a biopsy and
pathological findings. As can be seen in Table 4, 5 of 10
were received the injections of human albumin. 8 of 10
were given medium-chain triglycerides (MCT) diet, 6 of
10 were given parenteral nutrition (PN). Most patients'
diets started with a fat free (or low fat) diet and then
switched to a MCT diet. Fortunately, the patient's clinical
symptoms and nutritional status were improved after the
MCT diet therapy was given.

From the follow-up result of patient 1 in Table 5, we
found that the energy intake was gradually increasing, the
frequency of the use of PN was gradually decreasing, and
the nutritional status was also improving. And the Figure
1 was the diagnostic and nutrition therapies based on our
12 years of experience.

DISCUSSION

Clinical presentation

PIL is caused by a variety of causes of lymphatic flow
obstruction, resulting in dilatation and rupture of the lym-
phatic ducts of the small intestine, and leakage of lym-
phatic fluid. Lymphatic vessels of the small intestine are
distributed in the lamina propria, submucosa, and serosal
layer. They return to the blood circulation through the

chylomicron and the thoracic ducts. When the lymphatic
flow is blocked, the lymphatic pressure rises, expands,
and ruptures. As a result, the protein, fat, and lympho-
cytes contained in the fluid leak into the lumen of the
intestine or are lost from the abdominal cavity. Clinical
manifestations such as hypoproteinemia, steatorrhea, and
reduction in lymphocyte count may occur with it. In addi-
tion, PIL may present with a broad spectrum of clinical
manifestations, including edema, ascites, moderate diar-
rhea, pleural effusion, lymphedema, abdominal pain,
weight loss and fat-soluble vitamin deficiencies.’

PIL is largely responsible for lymphatic leakage into
the intestinal lumen, which leads to edema, lymphopenia
and hypoalbuminemia.? Edema and diarrhea are usually
the main clinical manifestations. Edema is of pitting type,
and usually bilateral and symmetrical in distribution in-
volving the upper and lower limb, face, scrotum or vagi-
na.>!® Lymphedema is a rare disorder which may be asso-
ciated with intestinal lymphangiectasia,® and is not easy to
regress as the abnormality may be persistent.'"!?> And also
there may be hypogammaglobulinemia with low levels of
IgA, IgM and IgG, low counts of CD4 and lymphocytes.'?

Diagnostic evaluation

To date, the pathogenesis of PIL is not yet clear. There-
fore, it has brought serious difficulties for our diagnosis.
Because clinical manifestations of PIL are similar to
many diseases, it is often misdiagnosed as other diseases.
At present, there is no uniform standard for diagnosing
PIL in children. The diagnosis of small intestine lymphat-
ic ectasia is mainly based on clinical manifestations, bio-
chemical indicators, imaging examinations, and biopsy,
of which the biopsy is considered as the gold standard of
the disease.

When children have edema, diarrhea, hypoproteinemia
and other clinical manifestations, and the general treat-
ment is invalid, then PIL should be considered. In order
to confirm the hypothesis, we usually use endoscopy to
obtain tissue biopsy to further confirm the diagnosis. For
the diagnosis of PIL in children, endoscopic methods in-
cluding gastroscopy, duodenoscopy, double-balloon en-
teroscopy, and capsule endoscopy are commonly used. It
is usually determined by the condition of the hospital and
the wishes of the patient for which endoscopy method is
chosen. In our previous study, we found that the diagnos-
tic rate of gastroscopy in PIL can be as high as 86%.° The
mucosa of the small intestine of duodenal proximal seg-
ment is often swollen and hypertrophied, with yellow or
snow-like protrusions on the surface, and even intestinal
stenosis through the gastroscopy. In our study, gastrosco-
py was used in 8/10 of the patients. When the lesion oc-
curs in the small intestine, capsule endoscopy can be used
to observe changes in the intestinal mucosa.'* In recent
years, the prevalence of PIL has increased with the devel-
opment of capsule endoscopy. The clear image of the
lesioned bowel surface and complete examination shown
by capsule endoscopy has a good diagnostic value for PIL,
which is the extent that general endoscopy cannot
achieve.!>!%!718 Unfortunately, the disadvantage of cap-
sule endoscopy is that it cannot obtain biopsy for patho-
logical diagnosis. If possible, capsule endoscopes can be
used in combination with double-balloon enteroscopy,



360 Y Niu, Q Wu, Y Wang, L Lu, Y Feng, W Cai and Q Tang

Table 1. Clinical characteristics of the 10 patients with PIL

Patient Sex M/ F) Age at time of diagnosis (month) Age at onset (month) Diarrhea Edemas  Abdominal distention Weight at time of diagnosis (kg) Percentile (%)
1 M 75 9 Y Y N 19 P10-P25
2 M 20 4 Y Y Y 12 P50-P75
3 F 25 4 Y Y Y 14 P75-P90
4 M 144 48 N N Y 40 P50

5 F 96 0 N N Y 24 P25-P50
6 F 66 18 Y Y Y 14.5 <P3

7 M 14 6 Y Y Y 11 P75-P90
8 F 121 0.25 Y Y Y 31.5 P25-P50
9 M 20 8 Y Y Y 13 P75-P90
10 F 88 12 Y Y Y 19 P3-P10

PIL: primary intestinal lymphangiectasia; M: male; F: female; N: no; Y: yes.

Table 2. Main biochemical parameters of the 10 patients with PIL (admission / discharge)

Patient TP (g/dL) Alb (g/dL) Calcium (mmol/L) Cuprum (ug/L) Zinc (ug/L) IgA (g/L) IgG (g/L) IgM (g/L) Lymphocytesx10°L
1 31.4/47.9 20.9/31.9 2.05 875 1263 0.71 5.53 1.40 1.05
2 33.6 21.4 2.17 755 418 0.40 2.05 0.38 1.01
3 35.1 23.7 1.99 462 813 0.62 2.48 1.28 2.18
4 30.3 19.7 1.66 / / 0.38 1.54 0.41 1.00
5 37.7 26.1 1.93 710 505 0.97 2.98 1.17 3.65
6 28.8 20.6 1.44 / / 0.43 3.06 0.80 0.85
7 36.1 22.6/34.6 2.14 316 532 0.24 5.59 0.22 2.18
8 46.3/56.0 29.4/34.3 / / / / / / 0.42
9 354 19.4/32.6 2.18 772 644 0.32 2.11 0.88 1.23
10 58.9 39.9 2.04 952 688 0.66 5.26 0.38 2.18

PIL: primary intestinal lymphangiectasia; TP: total protein; Alb: albumin; IgA: immunoglobulin A; IgG: immunoglobulin G; IgM: immunoglobulin M.
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Table 3. Imageological examination of 10 patients with PIL

Patient Gastroscopy E-colonoscopy Capsule Endoscopy Histology

1 Y Y Y Mucosal lymphatic dilatation in the ileocecal valve

2 Y Y Y Intramucosal lymphatic cystic dilatation in the descending part of the duodenum
3 Y N N Partially enlarged chyle duct in the duodenal papilla

4 Y Y N Mucosal lymphatic dilatation in the ileum

5 Y Y Y Lymphoid hyperplasia of the small intestine

6 N Y N Lymphatic dilatation of the intestinal lamina propria

7 Y Y N Intramucosal lymphatic cystic dilatation in the duodenum

8 N N Y Diffuse lymphatic dilatation from the start of duodenum to ileocecal

9 Y Y N Significant hyperplasia and dilation in the duodenal mucosa and terminal ileum
10 Y Y N Dilation in the duodenal mucosa and terminal ileum

PIL: primary intestinal lymphangiectasia; N: no; Y: yes.

Table 4. The nutritional treatments of 10 patients with PIL

. PN .
Patient EN Amino acid g/kg.d (%) Fatty acid g/ke.d (%) __ Carbohydrate g/ke.d (%)  Fluid mL/kg.d  Energy keal/(ke.d) Human albumin
1 Fat free diet—MCT diet 0.63 (13.8) 0.74 (40.2) 2.11 (46) 33.68 18.32 N
2 Fat free diet—MCT diet 2 (19.4) 1.67 (40.3) 4.17 (40.3) 83.3 41.33 Y
3 Fat free diet 1.71 (27) 0.86 (33.7) 2.5(39.3) 60.71 25.43 N
4 Regular diet N N
5 Fat free diet—MCT diet N N
6 Low fat diet—MCT diet 1.47 (16.2) 1.38 (38.1) 4.14 (45.7) 65.52 36.21 Y
7 Fat free diet—MCT diet 1.15(21) 1.00 (45.7) 1.82(33.3) 46.82 21.85 Y
8 Rice Congee—MCT diet 0.67 (19.1) 0.51 (36) 1.58 (44.9) 26.35 14.13 Y
9 MCT diet N Y
10 Low fat diet—MCT diet N N
PIL: primary intestinal lymphangiectasia; EN: enteral nutrition; PN: parenteral nutrition; MCT: medium-chain triglycerides; N: no; Y: yes.

Table 5. The follow-up results of patient 1

Follow-up time DEI (kcal/d) Frequency of PN Lymphocytes x10°L TP (g/L) Alb (g/) Weight (kg) Height (cm) Percentile (%)
Hospital admission 800 One time a day 0.73 31.4 20.9 17 102.8 <P3
Hospital discharge 1200 Three times a week 0.84 47.9 31.9 18.1 103.5 P3-10

3 months after discharge 1600 One time a week 0.9 46.3 28.8 19 106.2 P10-25

6 months after discharge 1900 One time two weeks 1.1 453 27.5 21.2 108 P25-50

2 years after discharge 2200 One time a month 1.2-1.5 44~47 26~32 24.8 120 P25-50

9 years after discharge 2400 Once in a while 1.1 44 28.8 55 169 P50

DEI: daily enery intake; PN: parenteral nutrition; TP: total protein; Alb: albumin.
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Figure 1. The flow diagram demonstrating the recommended diagnostic and nutrition therapies for PIL (based on our 12 years of experi-
ence) PIL: primary intestinal lymphangiectasia; MCT: medium-chain triglycerides; LCT: long-chain triglycerides; TPN: total parenteral

nutrition; SPN: supplemental parenteral nutrition.

which can obtain biopsy for pathological diagnosis.'>!®

Due to limited conditions, only 40% of children in this
study used capsule endoscopy to observe changes in the
intestinal mucosa.

At present, in addition to endoscopy, there are many
other non-invasive methods, including 24 h stool alfa-1-
antitrypsin clearance, 99Tc-HSA, lymphoscintigraphy,
ultrasonography (USG), computed tomography (CT) scan,
and magnetic resonance imaging (MRI) for diagnosing
PIL. Although these inspection methods all have non-
invasive advantages, they also have various disadvantages,
such as high cost, complicated operation, infections risk
and so on.’

Treatments

Come so far, there is still a lack of uniform and standard-
ized treatment methods for PIL. Medical conservative
treatment and surgical treatment are currently two com-
monly used methods. In general, the therapeutic goals are
to improve the clinical symptoms of children, increase
serum protein levels, promote weight gain through nutri-
tion interventions, and ensure children's growth and de-
velopment.

Once diagnosed with PIL, the MCT diet therapy (low
in long chain fatty acids, high in protein and medium
chain triglycerides) is usually given first.!>? The fat in
the natural diet consists mainly of long-chain triglycerides
(LCT) and is absorbed in the form of chylomicrons
through the lymphatic circulation. In contrast, MCT can
be directly absorbed into the blood through the hepatic
portal vein. As MCT does not enter the lymphatic circula-
tion, it can reduce the production of lymph, which can
relieve the pressure of the lymphatic lumen of the capil-
laries, and ultimately prevent the leakage of the lymph to
reduce the intestinal protein loss.?!*?> For patients who
have not yet added complementary food, formulas which
are rich in MCT should be used. In our study, formulas
with medium chain fatty acids accounting for 60% of
total fat were given to the patients. For older children (> 6
months), MCT oil can be used to cook food on the basis
of formula being rich in MCT.

When the clinical symptoms are severe and dietary
therapy is restricted, PN, infusion of albumin and diuret-
ics can be used in combination with MCT diet, which will
achieve good results. In our study, most patients received
PN and fat free (or low fat) diet at the beginning of treat-
ment. After a positive symptomatic treatment, the gastro-
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intestinal symptoms improved and the MCT diet was giv-
en. The clinical symptoms of the children were all signif-
icantly less than before. Patient 4 was given the regular
diet because of no gastrointestinal manifestations.

When the child is insensitive to those treatments, other
options can be considered or in conjunction with the
MCT diet. These are corticosteroids, octreotide, and an-
tiplasmin (tranexamic acid),’»** which play important
roles in anti-inflammation,?>?* decreasing absorption of
triglycerides and reduces clinical manifestations,?>?® and
improving lymphatic permeability to proteins respective-
1y.27’28

When medical treatment is not satisfactory, and serious
complications, such as uncontrolled bleeding from gastro-
intestinal ulcers or refractory mechanical obstruction re-
sulting from severe focal bowel wall edema occur, surgi-
cal treatment may be considered.?>*° However, since the
lymphatic dilatation of the small intestine is diffuse, sur-
gical treatment is often not the preferred method. Surgical
resection of segmental or locally expanding bowel is the
recommended surgical procedure.’ The key to success in
surgery is not to cause short bowel syndrome, but also to
completely remove the diseased bowel. Most of them still
need to adhere to MCT dietary therapy and/or PN after
surgery.

Conclusion

PIL should be considered when there are clinical manifes-
tations of chronic diarrhea, edema, abdominal distention,
hypoproteinemia and hypoimmunoglobulinia, and the
general treatment is invalid. Endoscopic examination and
biopsy are the preferred diagnostic methods for PIL. As
to which type of endoscopy is chosen, the hospital's con-
ditions, and the severity and willingness of the patient
should be taken as the reference standard. Diet interven-
tion (MCT diet) is the cornerstone and longtime medical
treatment, which can improve the nutritional status and
promote the recovery process of patients with PIL. Long-
term follow-up and regular examination or supplementa-
tion of serum albumin cannot be ignored. Figure 1 can be
referred for the diagnosis and treatment procedures. In the
future, more studies and larger samples should be re-
quired to conduct more in-depth research on PIL.
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