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Abstract

BACKGROUND
The appearance of the intestinal mucosa during endoscopy varies among patients
with primary intestinal lymphangiectasia (PIL).

AIM

To classify the endoscopic features of the intestinal mucosa in PIL under
endoscopy, combine the patients’ imaging and pathological characteristics of the
patients, and explain their causes.

METHODS

We retrospectively analyzed the endoscopic images of 123 patients with PIL who
were treated at the hospital between January 1, 2007 and December 31, 2018. We
compared and analyzed all endoscopic images, classified them into four types
according to the endoscopic features of the intestinal mucosa, and analyzed the
post-lymphographic computed tomography (PLCT) and pathological character-
istics of each type.
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RESULTS

According to the endoscopic features of PIL in 123 patients observed during endoscopy, they were
classified into four types: nodular-type, granular-type, vesicular-type, and edematous-type. PLCT
showed diffuse thickening of the small intestinal wall, and no contrast agent was seen in the small
intestinal wall and mesentery in the patients with nodular and granular types. Contrast agent was
scattered in the small intestinal wall and mesentery in the patients with vesicular and edematous
types. Analysis of the small intestinal mucosal pathology revealed that nodular-type and granular-
type lymphangiectasia involved the small intestine mucosa in four layers, whereas ectasia of the
vesicular- and edematous-type lymphatic vessels largely involved the lamina propria mucosae,
submucosae, and muscular layers.

CONCLUSION

Endoscopic classification, combined with the patients” clinical manifestations and pathological
examination results, is significant and very useful to clinicians when scoping patients with
suspected PIL.

Key Words: Primary intestinal lymphangiectasia; Endoscopic features; Post-lymphangiographic computed
tomography; Pathology

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Primary intestinal lymphangiectasia (PIL) is a rare disorder that typically presents as protein-
losing enteropathy, diarrhea, and limb edema. Here we analyzed the endoscopic presentation, post-
lymphographic computed tomography findings, and pathological features of 123 patients with PIL. We
classified PIL into four categories - nodular, granular, vesicle, and edema types, proposed the theory of
nodular and vesicle types domestically through observation, and made breakthroughs in overcoming the
issue of inaccurate diagnosis based on a few independent early-stage case reports.

Citation: Meng MM, Liu KL, Xue XY, Hao K, Dong J, Yu CK, Liu H, Wang CH, Su H, Lin W, Jiang GJ, Wei N,
Wang RG, Shen WB, Wu J. Endoscopic classification and pathological features of primary intestinal
lymphangiectasia. World J Gastroenterol 2022; 28(22): 2482-2493

URL: https://www.wjgnet.com/1007-9327/full/v28/i22/2482.htm

DOI: https://dx.doi.org/10.3748/wjg.v28.i22.2482

INTRODUCTION

Primary intestinal lymphangiectasia (PIL), also known as Waldmann disease, is a type of abnormal
intestinal lymphatic drainage that may be caused by congenital dysplasia of the lymphatic system[1].
Infants, children, and adolescents account for a large proportion of PIL patients, with occasional reports
of cases in middle-aged and elderly patients[2]. PIL can cause leakage of lymphatic fluid into the
gastrointestinal tract, eventually leading to protein-losing enteropathy (PLE). The main symptoms
include diarrhea with limb edema, hypoalbuminemia, lymphopenia, and hypogammaglobulinemia[3,
4]. Prasad et al[5] concluded that the interval between symptom onset and a definitive diagnosis of PIL
was as long as 54.8 mo due to the lack of knowledge of PIL by most clinicians, and their diagnosis relied
on specialized examinations, such as endoscopy and histological diagnosis. At present, the diagnostic
basis of such diseases includes visible typical endoscopic features, such as swelling and whitening of the
intestinal villi, visible lymphangiectasis seen in the mucosa and submucosa through histopathological
intestinal mucosal biopsy, and the characteristics of immunohistochemistry D2-40+[6].

As a rare disease, PIL is rarely reported domestically or internationally, and most reports have
involved individual cases. Endoscopic images of individual cases revealed that patients had different
mucosal manifestations, such as pinpoint white dots, diffuse villi thickening and whitening, and white
spots[7-9]. A retrospective analysis of endoscopic images of patients diagnosed with PIL during a 12-
year period at our research center summarized and classified them into four distinct endoscopic features
and further explored the differences in radiologic and pathologic features of the different endoscopic
features.
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MATERIALS AND METHODS

Patient characteristics

We retrospectively analyzed 685 cases of PLE at Beijing Shijitan Hospital, Capital Medical University
between January 1, 2007, and December 31, 2018. After strict screening, 123 patients were included in
this study. The direct indicators of diagnosis were manifestations of intestinal lymphangiectasia
obtained through endoscopy, visible lymphangiectasis found in the mucosa and submucosa through
histopathological intestinal mucosal biopsy or surgical specimen pathology, and a positive D2-40 on
immunohistochemistry. In contrast, indirect indicators were typical clinical manifestations (e.g.,
diarrhea, edema, and abdominal pain), hypoproteinemia (albumin concentration < 30 g/L) with
positive imaging of technetium-99m human serum albumin, and secondary factors[4,10]. We
summarized the patients’ clinical data, including age, sex, family history, clinical symptoms, laboratory
inspection results, endoscopic images, imaging examination results, and pathological examination
results. The imaging data were obtained from the host computer imaging system of Beijing Shijitan
Hospital. This study was reviewed and approved by the Ethics Committee of Beijing Shijitan Hospital,
Capital Medical University, and all patients signed a consent form.

Endoscopic imaging

All patients included in the study underwent electronic gastroscopy (GIF-H260; Olympus, Tokyo,
Japan); of them, those with no significant abnormal manifestations were examined using electronic
colonoscopy (CF-H260AI; Olympus, Tokyo, Japan). In addition, patients who underwent surgery
underwent colonoscopy during the operation. All patients underwent endoscopic biopsy, the specimens
from which were preserved after surgery. We obtained the first endoscopic images of the patients at
admission for observation and invited three experienced endoscopists (deputy chief doctors or chief
doctors with at least 10 years of experience in gastroscopy and enteroscopy) to interpret the endoscopic
images. In cases of disagreement regarding the classification, it was determined by the endoscopists
through discussion.

Computed tomography imaging and analysis

All the patients underwent direct lymphangiography. The contrast agent injection spot was located
between the 1% and 2™ toes on certain sides. The lymphatic vessel was penetrated and the contrast agent
iodinated oil (10 mL/ampule; Guerbet, France) was injected at a flow rate of 4-6 mL/h. Digital
subtraction angiography images were dynamically collected at different intervals to observe the
development of the lymphatic system. Two hours after surgery, computed tomography (CT)
examination of the chest, abdomen, and pelvis was performed using the following scanning parameters:
tube voltage, 80-120 kVp; tube current, 100-120 mAs; thickness of recombination layer, 2.0 mm; and
interval, 1.8 mm. Post-lymphographic CT (PLCT) images were analyzed using the following evaluation
items: (1) Intestinal wall thickening, when small intestinal wall thickness was = 3 mm][10]; (2) edema
manifestations: hydrops in the abdominal cavity, retina, and mesentery; and (3) lymphangiectasis of the
small intestinal wall and mesentery, with manifestations of irregular distribution of contrast agent in
multiple dots, lines, and clusters in the small intestinal wall and/or mesentery. All CT images were
evaluated by two radiologists with > 10 years of experience in abdominal imaging diagnosis. In case of
any differences in the evaluation results, consensus was reached through discussion and the results
were recorded.

Histopathological examination

We collected the pathological data of 123 specimens from patients with PIL, of which 27 specimens were
obtained through surgical resection. Hematoxylin and eosin (H&E) and immunohistochemical staining
(D2-40 and CD34) were conducted on the specimens postoperatively. Visible dilated lymphatic vessels
were distributed in the lamina propria of the intestinal mucosa, submucosa, muscular layer, and the
serosal layer. All pathological sections were evaluated by two physicians with 5 and 10 years of
experience in pathological diagnosis.

Statistical analysis

The statistical analysis was performed using the SPSS software for Windows (version 20.0; IBM
Statistics, Armonk, NY, United States). Data are presented as medians with ranges and proportions. To
determine the differences between the four groups, the chi-square test (with Fisher’s exact test
whenever applicable) was used to compare categorical variables, while the t-test was used to compare
continuous variables. Statistical significance was set at P < 0.05.
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Enter "PLE” and “Department of Lymphatic Surgical” and
“Department of Gastroenterology” in medical record management
system to screen patients between 2007 and 2018, n = 276

All patients underwent **Tc" -

HSA scintigraphy which showed
intestinal protein loss

173/276 patients were suspected

Patients excluded:
16/276 Tuberculosis
11/276 Constrictive pericarditis
10/276 Postoperative injury
9/276 Congenital heart disease
6/276 Cirrhosis of the liver
5/276 Systemic lupus erythematosus
4/276 Undifferentiated connective tissue disease
3/276 Rheumatic heart disease
3/276 Nephritis/nephrotic syndrome
3/276 Trauma
2/276 Inflammatory bowel disease
1/276 Sjogren's syndrome
1/276 CMUSE
1/276 Castleman disease
1/276 Lymphangiomyomatosis
1/276 Lymphoma
1/276 Myotonia

25/276 Patients with incomplete clinical and imaging data

50/173 patients whose disease
could not be confirmed by

to have a diagnosis of primary
intestinal lymphangiectasia

pathology

123 patients were eventually included in this study:

115/123 patients had disease confirmed at gastroscopy biopsy

8/123 patients had disease confirmed at colonoscopy biopsy
27/123 patients had disease confirmed at intraoperative enteroscopy during exploratory laparotomy

DOI: 10.3748/wjg.v28.i22.2482 Copyright ©The Author(s) 2022.

Figure 1 Patient inclusion flowchart showing the number of patients, radionuclide imaging, digestive endoscopy evaluation, and
pathologic analysis. CMUSE: Cryptogenic multifocal ulcerous stenosing enteritis; PLE: Protein-losing enteropathy.
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RESULTS

Endoscopic classification of PIL

Figure 1 shows a flowchart of the patient selection process. A total of 123 patients were included in this
study. Gastroscopy and biopsy results were used for 115 of 123 patients with PIL, while colonoscopy
and biopsy results were used for the other 8 patients with PIL. Additionally, small intestinal endoscopy
was used for 27 of 123 patients with PIL, and further confirmation was made when the pathological
specimens were obtained postoperatively (Figure 1). Through unanimous judgment, PIL was classified
into four types according to the different morphologies of the intestinal mucosa under endoscopy: (1)
Nodular type [n =17 (13.8%); Figure 2A-C], which had a snowflake or cream yellow nodular-shaped
protrusion at the surface of the mucosa, and for patients with serious symptoms, the white flakes were
ring-coelom shaped, the mucosa was swollen and hypertrophic, and intestinal stenosis was present; (2)
granular type [n =74 (60.2%); Figure 2D-F], which showed white granules with disseminated changes at
the surface of the mucosa, swollen villi, and lesions that were distributed regionally or in a whole
section; (3) vesicular type [n = 5 (4.1%); Figure 2G-I], which showed a vesicle-shaped structure
protruding from the mucosa, that part of the surface of the mucosa was hyperemic, and the lesion was
isolated; and (4) edematous type [n = 27 (21.9%); Figure 2J-L], in which the villi of the small intestine
were swollen and blisters were small and round, villus color was normal, and no change in the charac-
teristic white villus was noted (Figure 2).

Clinical characteristics

Among 123 patients, 61 (49.6%) were men and 62 (50.4%) were women. The average age at onset was
17.0 £ 17.4 years (range, 0-68 years), while that at diagnosis was 22.8 + 19.2 years. Based on the clinical
manifestations, 58.5% (72/123) of the patients, including four with celiac stools, had five or more
episodes of diarrhea per day. Additionally, 78.0% (96/123) of the patients had edema of the lower limbs,

June 14,2022 | Volume28 | Issue22 |
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Figure 2 Endoscopic images of patients with primary intestinal lymphangiectasia. The images show white mucosal plaques and spots in the small
intestine, divided into four types. A-C: Nodular type; D-F: Granular type; G-I: Vesicular type; J-L: Edematous type.

JBaishideng®

eyelids, and face, 17.7% (17/96) had anasarca, 17.7% (17/96) had unilateral limb edema, and the rest had
bilateral edema. Furthermore, 1.6% (2/123) of patients had concurrent cryptococcal or streptococcal
infections. Other symptoms included abdominal distention [28 patients (22.8%)], abdominal pain [10
patients (8.1%)], nausea and vomiting [8 patients (6.5%)], and alimentary tract hemorrhage [4 patients
(3.3%)]. There were no obvious differences in clinical symptoms among the four patient types. However,
the laboratory results of the four types of PIL patients showed a significant decline in peripheral blood
lymphocyte counts and IgG concentrations (Table 1).

CT characteristics

We summarized and analyzed the corresponding PLCT images of the four types of patients with PIL
observed during endoscopy. The specific characteristics were as follows: (1) Nodular type: the images
showed signs of intestinal wall thickening, increased mesenteric density, and no contrast distribution in
the mesentery or intestinal wall (Figure 3A-C); (2) granular type: the images showed annular thickening
of the small intestinal wall, increased mesenteric density, and no contrast distribution in the mesentery
and intestinal wall (Figure 3D-F); (3) vesicular type: the images revealed an increased mesenteric density
and distribution of contrast agents in the intestinal wall, mesentery, peripancreatic area, gallbladder
fossa, hepatic hilum, and retroperitoneum (Figure 3G-I); and (4) edematous type: the images showed
distribution of contrast agents in the intestinal wall, mesentery, peripancreatic area, hepatic hilum, and
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Table 1 Demography, clinical profile and laboratory examination of patients with primary intestinal lymphangiectasia

. Total (n= R
Clinical features 123) Nodular type (1= Granular type (1= Vesiculartype (1= Edematous type (n= ;.o
17) 74) 5) 2)
Demographic characteristics, mean + SD (age range)/n (%)
Age of diagnosis (yr) 22.8+19.2 10.2+7.6 23.7 £20.6 252+15.7 27.7+183 <0.001
Age of onset (yr) 17.0+£17.4 (0, 3.7£6.9(0,22) 17.9£18.0 (0, 68) 2224151 (3, 44) 21.7 £17.4 (0, 66) <0.001
68)
Male 61 (49.6) 7 (41.2) 35 (47.3) 2 (40.0) 17 (63.0) 0.408
Clinical characteristics, 1 (%)
Diarrhea 72 (58.5) 12 (70.6) 47 (63.5) 3 (60.0) 10 (37.0) 0.074
Edema 96 (78.0) 13 (76.5) 59 (79.7) 2 (40.0) 22 (81.5) 0.238
Abdominal distension 28 (22.8) 6 (35.3) 15 (20.3) 1(20.0) 6(22.2) 0.567
Abdominal pain 10 (8.1) 0(0) 7 (9.5) 0(0) 3 (11.1) 0.603
Nausea and vomiting 8 (6.5) 0 (0) 8 (10.8) 0(0) 0 (0) 0.145
Gastrointestinal 4(3.3) 0(0) 2(27) 0(0) 2(7.4) 0.423
bleeding
Fever 2 (1.6) 0(0) 1(1.4) 0(0) 1(3.7) 0.640
Laboratory examination, mean + SD
LY 12+09 1.0+05 1211 0301 14+09 <0.001
HGB (g/L) (110-150) 129.9+235 137.4417.9 1279 +245 1164 +133 133.1+243 0.221
TP (g/L) (60-80) 412+9.0 399+£6.7 404 £8.7 399+£71 444108 0.218
Alb (g/L) (35-55) 254472 243+59 255+6.7 265+5.7 25.6+9.4 0.911
GIb (g/L) (20-30) 158 £4.3 15344 15.0£3.2 13.4£3.0 18.8£5.5 0.024
IgG (g/L) (7-16) 3.91+230 3.35+1.48 3.73+212 2.26+0.43 5.01+2.90 <0.001
Ca (mmol/1) (21-2.75)  1.93+0.28 1.90£0.18 1.91£0.31 1.86 £0.09 1.99+£0.26 0.556

Alb: Albumin; Ca: Calcium; Glb: Globulin; HGB: Hemoglobin; IgG: Immunoglobulin G; LY: Lymphocyte count; TP: Total protein.

retroperitoneum (Figure 3J-L).

Pathologic basis

Pathological data of 123 specimens from PIL patients were collected, and lymphatic dilation was
observed in different layers of the intestinal mucosa. The specific characteristics were as follows: (1)
Nodular type: Enteroscopic findings showed a white-flake nodular-type protrusion (Figure 4A). H&E
staining revealed that the lamina propria and submucosa lymphatic vessels were clearly dilated. The
pink liquid in the dilated lumen was lymphatic fluid, which was consistent with the manifestation
observed on endoscopy (Figure 4B). Additionally, lymphangiectasia was observed in the muscular and
serosal layers, and immunohistochemical staining with D2-40 (+) more clearly showed the lymphatic
vessels (Figure 4C and D); (2) granular type: Enteroscopic findings showed scattered white granules
(Figure 4E), and the pathological features showed that the lymphatic vessels in the mucosal lamina
propria and submucosa were significantly dilated (Figure 4F). Scattered lymphangiectasia was also seen
in the muscular layer and serosal layers, and the distribution of tiny blood vessels was observed around
the lymphatic vessels (Figure 4G and H); (3) vesicular type: Enteroscopic findings revealed raised
submucosal lesions (Figure 4I). Pathological features showed thick lymphatic vessels in the raised
lesions and no obvious lymphatic dilatation in the mucosa (Figure 4] and K). A distribution of tiny
blood vessels was observed around the lymphatic vessels (Figure 4L); and (4) edematous type: Entero-
scopic findings revealed swollen villi and small round blisters (Figure 4M). Pathological features
showed lymphatic dilatation in the submucosa and no obvious lymphatic dilatation in the lamina
propria (Figure 4N and O). Tiny blood vessels were observed around the lymphatic vessels (Figure 4P).
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Figure 3 Post-lymphographic computed tomography images corresponding to the four types of primary intestinal lymphangiectasia
under endoscopy. A-C: Nodular type: The post-lymphographic computed tomography (PLCT) corresponding to nodular type indicates the intestinal wall thickening
of the small intestine (white arrows), increased mesenteric density, and no contrast agent distribution in the mesentery and intestinal wall; D-F: Granular type: The
PLCT corresponding to granular type indicates that the intestinal wall annular thickening of the small intestine, increased mesenteric density (white arrows), and no
contrast agent distribution in the mesentery and intestinal wall; G-I: Vesicular type: The PLCT corresponding to vesicular type indicates the distribution of contrast
agents in the intestinal wall, mesentery, peripancreas, hilar area of the liver, and retroperitoneum (white arrows), suggesting lymphatic dilation and abnormal
distribution in the above areas; J-L: Edematous type: The PLCT corresponding to edematous type indicates the distribution of contrast agents in the intestinal wall,
mesentery, peripancreas, gallbladder fossa, hilar area of the liver, and retroperitoneum (white arrows).
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DISCUSSION

To date, there have been few studies on PIL in the English literature, most of which were reports of
single cases and reviews of small cases. At present, the diagnosis of PIL is based on small intestinal
endoscopy or capsule endoscopy to identify the typical characteristics of the intestinal mucosa and is
confirmed through histopathological examination of the biopsy specimen of the intestinal mucosa;
intestinal lymphangiectasia due to secondary causes is excluded[9,11]. The classification of intestinal
lymphangiectasis using endoscopy is limited. Ohmiya et al[12] divided 14 patients with intestinal
lymphangiectasis into white and non-white villi. However, these few cases included patients with
secondary lymphangiectasias. We evaluated the endoscopic characteristics of 123 patients with PIL and
found significant differences in the intestinal mucosal findings under endoscopy in different patients.
Based on their endoscopic appearance, they were divided into four types: nodular, granular, vesicular,
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Figure 4 Endoscopic images and corresponding histological findings of primary intestinal lymphangiectasia. A, E, I, and M: Four types of
endoscopic images in patients with primary intestinal lymphangiectasia; B, F, J, and N: Hematoxylin and eosin stain showing the full mucosa of the small intestine; C,
G, K, and O: Immunohistochemical stain shows that D2-40 positive cells are located in the cytoplasm and envelope of lymphatic epithelial cells and are brownish
yellow (magnification: x 10), indicating dilated lymphatics; D, H, L, and P: CD34 stain showing normal vascular endothelial cells (magnification: x 10).
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and edematous. The corresponding imaging and histopathological findings of each type were compre-
hensively analyzed. In this study, the endoscopic mucosal signs of patients with PIL were mainly white
granule-like changes, a finding that was consistent with the endoscopic images reported in most studies.
The nodular and vesicular types proposed in this study have not been reported previously.

PIL often develops in childhood or youth, and most cases are diagnosed before the age of 3 years. In
recent years, an increasing number of cases have been reported in adults[2,13-17]. In this study, we
found that the age at onset differed among the four types of endoscopy. Among them, the age at onset
in patients with nodular-type PIL was the youngest (3.7 + 6.9 years), and the earlier the age at onset, the
more severe the intestinal mucosal findings. We also found clinical differences in peripheral blood
lymphocyte counts and IgG levels among the four types in the laboratory examinations. Among the four
types, the values of these two indicators were the lowest in patients with vesicular-type PIL, while the
corresponding hemoglobin values were the lowest. By analyzing the clinical features of five patients
with vesicular-type PIL, we found that four were diagnosed with gastrointestinal bleeding. The
simultaneous loss of lymphatic fluid and blood from the intestinal tract can lead to a decrease in
hemoglobin, lymphocyte, and immunoglobulin levels.
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Figure 5 Four patterns of mucosal findings under endoscopy. Type I: Nodular type; Type II: Granular type; Type Ill: Vesicular type; Type IV: Edematous

type.
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In recent years, PLCT has been of great value in the diagnosis of PIL. Our previous studies suggested
that the specific signs of PIL include diffuse nodular thickening and edema of the intestinal wall as well
as the presence of a "halo sign" on the intestinal wall[14]. The abnormal distribution of contrast agents in
the small intestine and mesentery of the affected segment suggests the local presence of abnormally
dilated lymphatic vessels and abnormal lymphatic circulation. In this study, the PLCT signs in nodular-
and granular-type patients showed intestinal wall thickening and increased mesenteric density,
consistent with the mucosal findings on endoscopy. In contrast, no significant intestinal wall thickening
was found in vesicular- and edematous-type patients. By observing the contrast agent distribution, we
found that the PLCT images of vesicular- and edematous-type patients showed contrast agent distri-
bution in the intestinal wall, mesentery, peripancreatic, gallbladder fossa, hepatic hilum, and retroperi-
toneum, indicating lymphatic dilation and an abnormal distribution in these areas. However, there was
no contrast agent distribution in the small intestine or mesentery in the PLCT images of nodular- and
granular-type patients, which was inconsistent with the segmental and/or diffuse lymphatic dilation of
the intestinal mucosa shown by the endoscopy results. Combined with the pathological results, we
speculated that the lymphatic fluid in the intestinal mucosa and submucosal lymphatic vessels of
nodular- and granular-type patients are subject to retention, which increases the pressure in the
lymphatic vessels. In addition, there were many submucosal muscle fiber tissues that were not
conducive to the counterflow of the contrast agent into the small intestine. In the nodular type, among
the five children with contrast agent negativity, the lymphatic contrast agent was sparsely distributed
throughout the body, which may be related to lymphatic dysplasia.

Previous reports[10,12,15] and histopathology of PIL biopsies showed that the mucosal and
submucosal lymphatic vessels were significantly dilated and the lymphatic vessels were filled with
protein-rich fluid and scattered lymphocytes. There are no reports on whether lymphatic dilation exists
in the muscular and serosal layers. Macdonald et al[16] reported a strong correlation between small
intestinal vascular hypoplasia and lymphatic dilation, but there was a lack of pathological examination
supporting their argument. In this study, pathological examination of nodular- and granular-type PIL
showed that the villi were enlarged and clubbed or cystic, with some tips ruptured. The lamina propria,
submucosa, muscular layer, and serosa of the diffuse or localized mucosa showed significant dilation of
the lymphatic vessels, with the most obvious lymphatic vessel dilation in the lamina propria of the
intestinal mucosa, consistent with the endoscopy findings. Among them, nodular pathology has shown
a large amount of muscle fiber tissue in the submucosa, which may be related to the long course of
disease and chronic inflammation. Pathological examination of vesicular-type patients showed a large
number of thin-walled and irregularly dilated lymphatic vessels in the submucosa; lymphatic fluid,
lymphocytes, and red blood cells in the lumen; and the accumulation of lymphocytes in the stroma,
which can form lymphoid follicles. This was consistent with the prominent polyp-like morphology
observed on endoscopy, and a large number of small blood vessels were observed around the lymphatic
vessels, further verifying that the third type of lymphatic dilation reported by Macdonald et al[16] was
consistent with the vesicular type in our study. Therefore, our study findings complement the histopath-
ological findings. Pathological examination of edematous-type patients showed that the lymphatic
vessels in the submucosa were significantly dilated, and the lymphatic vessels in the lamina propria
were not significantly dilated, which was consistent with the endoscopy findings. The histopathological
results showed that the distribution of lymphatic dilation in the intestinal mucosa and the degree of
lumen dilation differed; therefore, the signs of intestinal mucosa on endoscopy varied in patients with
PIL.

This study analyzed the endoscopic images of 123 patients with PIL and found that the intestinal
mucosa had different endoscopic features such as diffuse white nodules, white granules, polypoid
protrusion, and mucosal edema, the basis of the division into four types of endoscopic features
(Figure 5). However, the four distinctive phenotypic appearances may simply be endoscopic variations
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at different stages of the same disease, similar to the different endoscopic findings of eosinophilic
esophagitis. The classification of PIL also requires support in animal models and molecular or genotypic
bases to confirm the presence of distinct phenotypes. This study is preliminary because of its small
sample size and retrospective design, and requires further validation in a multicenter prospective study.

CONCLUSION

In conclusion, PIL is a rare disorder that typically presents as PLE, diarrhea, and limb edema. Unspecific
symptoms and a wide range of clinical manifestations can significantly hamper the establishment of a
definitive diagnosis. PIL demonstrates four characteristics of digestive endoscopy. The identification of
intestinal mucosal chorionic abnormalities in this rare disorder might be helpful for ensuring an early
diagnosis and optimal treatment.

ARTICLE HIGHLIGHTS

Research background
Primary intestinal lymphangiectasia (PIL) is a rare disorder that typically presents as PLE, diarrhea, and
limb edema.

Research motivation
Unspecific symptoms and a wide range of clinical manifestations can significantly hamper the
establishment of a definitive diagnosis.

Research objectives

This study aimed to classify the endoscopic features of the intestinal mucosa in PIL under endoscopy,
combine post-lymphographic computed tomography findings and the patients” pathological character-
istics of the patients, and explain their causes.

Research methods

This retrospective analysis of endoscopic images of patients diagnosed with PIL during a 12-year period
at our research center summarized and classified types into four distinct endoscopic features and
further explored the differences in radiologic and pathologic features of the different endoscopic
features.

Research results

The endoscopic symptoms of 123 patients with PIL can be divided into four types: Nodular (13.8%),
granular (60.2%), vesicular (4.1%), and edematous (21.9%).

Research conclusions

We proposed the theory of nodular and vesicle types domestically through observation, and made
breakthroughs in overcoming the issue of inaccurate diagnosis based on a few independent early-stage
case reports.

Research perspectives
According to the different partings under endoscopy, the clinical symptoms, therapeutic efficacy, and
prognosis of patients with PIL were observed.
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