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Abstract

Background Intestinal lymphangiectasia (IL) is a rare protein-losing enteropathy caused by disorders of the intestinal
lymphatics. There are only a few case reports and case series concerning the VCE (video capsule endoscopy) findings
of IL. This work aimed to evaluate the VCE characteristics of small intestinal mucosal abnormalities in patients with IL,
and to investigate the relationship between clinical and VCE characteristics.

Methods Consecutive patients with IL who underwent VCE were enrolled in this retrospective study. The cases were
classified into the white villi group and non-white villi group according to mucosal abnormalities detected by VCE.
Clinical and endoscopic characteristics were investigated and analyzed.

Results A total of 98 patients with IL with a median onset age of 26.3+ 19.2 years were included. VCE revealed

the following small intestinal lesions: (i) white villi type (57/98, 58.2%), i.e.: white-tipped or granular villi, white nodular
villi or plaques; (i) non-white villi type (41/98, 41.8%), i.e.: diffused low and round villi; (iii) complications (46/98, 46.9%),
i.e.: bleeding, ulcers, protruding or vesicular-shaped lesions, stenosis and lymphatic leakage. A total of 58.2% (57)

and 41.8% (41) of the cases were classified into the white villi and non-white villi groups respectively. The percentage
of chylothorax in the white villi group was significantly lower than that in the non-white villi group (12/57 vs. 19/41,
p=0.008). In VCE, there were no significant differences in the involved segments and total detected rate of compli-
cations between the white villi and non-white villi groups (p>0.05), while the detected rate of lymphatic leakage

in the white villi group was significantly higher than that in the non-white villi group (31.6% vs. 12.2%, p=0.026).

Conclusions Our study evaluated the entire small intestinal mucosal abnormalities of IL by VCE, especially endo-
scopic complications. IL has specific VCE abnormalities in addition to classical endoscopic findings.
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Background

Intestinal lymphangiectasia (IL) is a rare protein-losing
enteropathy (PLE) caused by disorders of the intesti-
nal lymphatics [1]. It is characterized by the blockage of
lymph fluid draining from the small intestine [2, 3]. As
lymphatic fluid contains a large amount of protein, fat
and lymphocytes, leakage will cause hypoproteinemia,
lymphocytopenia, and decreased levels of immunoglobu-
lin in serum. The common clinical manifestations of IL
include hypoproteinemia, bilateral lower limb edema,
and ascites [4].

According to the etiology, IL can be classified into pri-
mary and secondary IL. Primary intestinal lymphangiec-
tasia (PIL) is considered a primary congenital disorder
[5], whose prevalence is unknown, and the disease distri-
bution around the world is poorly investigated. The pre-
cise mechanism by which IL develops remains unclear.
Although several hereditary factors, including vascular
endothelial growth factor receptor 3, C, and D genes
may be involved in the pathogenesis of PIL, almost all
the reported cases are of sporadic origin [6]. Secondary
intestinal lymphangiectasia (SIL) is always secondary to a
disease blocking intestinal lymph drainage. This includes
extensive abdominal or retroperitoneal carcinoma or
lymphoma, chronic pancreatitis, retroperitoneal fibrosis,
mesenteric tuberculosis or sarcoidosis, constrictive peri-
carditis, and chronic heart failure [4, 7].

Endoscopy is one of the main modalities for the diag-
nosis of IL. However, conventional esophagogastroduo-
denoscopy (EGD) and colonoscopy cannot visualize the
entire intestine. Single balloon or double balloon ent-
eroscopy is invasive and cannot ensure the complete
evaluation of the entire small intestine. Video capsule
endoscopy (VCE), a novel device introduced in the last
decade, could be used to explore the whole segment of
the small intestine [8, 9] and is a suitable option for the
evaluation of IL [4, 10].

To the best of our knowledge, there are only a few case
reports and case series concerning the VCE findings of IL
[10-15]. In this study, the aim was to evaluate the VCE
characteristics of small intestinal mucosal abnormalities
in patients with IL, and to investigate the relationship
between clinical and VCE characteristics.

Methods

Patients and clinical data

This retrospective study was implemented at the Diges-
tive Endoscopy Center and Department of Lymphatic
Surgery, Beijing Shijitan Hospital, Capital Medical Uni-
versity, China, from January 2011 to December 2021.
Consecutive patients with IL who underwent VCE
were enrolled in the study. Patients with pacemakers,
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pregnant, breastfeeding, those with incomplete clinical
data or lost to follow-up were excluded.

Data from the following variables was collected: age,
sex, main complaint, medical history, biochemical test,
radiological results, VCE findings and treatment.

All patients or legal guardians of the patients gave
informed consent before VCE. This study was approved
by the Research Ethics Committee of the Beijing Shijitan
Hospital, Capital Medical University (sjtkyll-1x-2022074).
All the data were anonymously collected and analyzed.

Diagnosis of IL
The diagnosis of IL was suspected in patients with the
evidence of PLE and confirmed by the presence of typi-
cal endoscopic findings or pathologically confirmed
dilation of lymphatic lacteals in endoscopic biopsy or sur-
gical specimens. PLE was confirmed by technetium-99 m
human serum albumin (HSA) scintigraphy, accompa-
nied by hypoproteinemia (serum albumin value <30 g/L)
[16-18].

According to the etiology, IL was classified into PIL and
SIL [5].

VCE examination protocol and image review

VCE (Pillcam SB1/SB2/SB3; Given Imaging, Yogneam,
Israel) was used. All patients followed a clear liquid diet
for 24 h with fasting for 12 h prior to the examination.
Polyethylene glycol (PEG, 4000 ml separately) or oral
electrolyte solution (3000 ml, for patients younger than
10 years old) was used for the bowel preparation. Fast-
ing patients swallowed a capsule with a glass of water,
2 h after which they were allowed to drink or eat. VCE
recording lasted 8—16 h. Video data stored on a portable
device was then transferred to a computer to be ana-
lyzed by RAPID Reader® 7/8 software (Given Imaging).
Images were displayed with two windows at 10 times
speed in manual mode and reviewed by two endoscopists
independently (Lin Lin and Kuiliang Liu). The consen-
sus was reached after discussion if the opinion was not
consistent. During the review, the entire small intestine
was divided into three equal parts (proximal 1/3, middle
1/3, and distal 1/3) according to the transit interval of the
capsule in the small intestine and then evaluated indi-
vidually according to the method described by Goldstein
et al. and Gralnek et al. [19].

Endoscopic classification of IL

In this study, the cases were classified into the white villi
group and non-white villi group according to mucosal
abnormalities detected by VCE. A flow diagram show-
ing the different groups of patients with IL is described
in Fig. 1.
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Fig. 1 Flow diagram showing the different groups of patients
with intestinal lymphangiectasia. IL, intestinal lymphangiectasia; VCE,
video capsule endoscopy

According to Ohmiya N et al., endoscopic mucosal
abnormalities were classified into the white villi type
and non-white villi type [16]. The white villi type (typi-
cal lymphangiectasia) was defined as white plaques and
white-tipped villi that were scattered in the small intes-
tine. The non-white villi type was defined as apparently
normal but under more detailed observation, low and
round villi with a normal color that were diffused in the
small intestine.

Complications detected by VCE were recorded as
bleeding, ulcers, protruding or vesicular-shaped lesions,
stenosis and lymphatic leakage. Lymphatic leakage was
defined as whitish chyle detected in the intestinal lumen.

Statistical analysis

The data was analyzed using Statistical Product and
Service Solution version 23.0 (SPSS, Inc., Chicago, IL,
USA). Categorical variables were expressed as numbers
and percentages (%) and compared using the chi-square
(x%) test or Fisher’s exact test. Continuous variables were
expressed as the meanststandard deviation (SD) and
range and compared using the Student’s t test. All p val-
ues were two-tailed and the level of statistical signifi-
cance was set at 0.05.

Results

Basic clinical characteristics

A total of 98 patients, including 53 males (54.1%) and
45 females (45.9%), with a median age at diagnosis of
32.0+18.7 years (range: 4—72 years) and median age
at onset of 26.3+19.2 years (range: 0-68 years) were

Page 3 of 8

included. The median duration of disease from the onset
of symptoms to diagnosis was 5.7 + 6.8 years (range: 0.1—
44 years). The onset age of 35 patients (35.7%) was lower
than 18 years.

Among them, 68 patients (69.4%) were diagnosed with
PIL, and 30 patients (30.6%) were diagnosed with SIL.
Secondary epidemic factors include portal hypertension
(n=15), chronic heart failure (n=7), systemic lupus ery-
thematosus (n=2), thrombophilia (n=4), and crypto-
genic multifocal ulcerous stenosing enteritis (n=2). The
main complaints at onset included edema (79/98, 80.6%),
diarrhea (55/98, 56.1%), abdominal distension (53/98,
54.1%), fatigue (52/98, 53.1%) and abdominal pain (11/98,
11.2%). In addition, 31 patients (31.6%) suffered from
chylothorax, and 52 patients (53.1%) suffered from chy-
lous ascites.

All patients were advised for low-fat diet supplemented
with medium chain triglycerides (MCT). Thoracic duct
surgery to reduce lymphatic pressure was performed on
86 patients (87.8%); among them, other surgical methods,
such as exploratory laparotomy and partial enterectomy,
were performed on 15 patients.

Imaging characteristics of IL in VCE

VCE revealed the following small intestinal lesions: (i)
white villi type (57/98, 58.2%), i.e.: white-tipped or gran-
ular villi, white nodular villi or plaques (Fig. 2 A-C); (ii)
non-white villi type (41/98, 41.8%), i.e.: diffused low and
round villi (Fig. 2 D-E); (iii) complications (46/98, 46.9%),
i.e.. bleeding, ulcers, protruding or vesicular-shaped
lesions, stenosis and lymphatic leakage (Fig. 3).

A total of 96.9% (95/98), 65.3% (64/98) and 49% (48/98)
of the cases had the small intestinal abnormalities involv-
ing the proximal 1/3, middle 1/3, and distal 1/3 segments,
respectively.

Comparison of clinical manifestations between the white
villi and non-white villi groups

As shown in Table 1, in all patients with IL, 58.2% (57)
and 41.8% (41) of the cases were classified into the white
villi group and non-white villi group respectively. The
mean onset age of patients in the white villi group was
significantly lower than that in the non-white villi group
(21.8+17.3 years vs. 32.4+20.2 years, p=0.006), while
the mean duration before diagnosis in the white villi
group was significantly longer than that in the non-white
villi group (7.0+7.7 years vs. 3.9+4.9 years, p=0.025).
More cases of SIL were detected in the non-white villi
group than that in the white villi group (19/41 vs. 11/57,
p=0.004). The percentage of chylothorax in the white
villi group was significantly lower than that in the non-
white villi group (12/57 vs. 19/41, p=0.008). The levels
of triglyceride and immunoglobulin G in the white villi
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Fig. 2 Video capsule endoscopic characteristics of intestinal lymphangiectasia. A. white-tipped or granular villi; B-C. white nodular villi or plaques;
D-F. diffused low and round villi with edema

PillCam®SB2 PillCam®SB1

Fig. 3 Typical complications of intestinal lymphangiectasia in video capsule endoscopy. G-H. bleeding with white-tipped or granular villi; 1. ulcer; J.
ulcer with significant stenosis; K. red protruding lesion; L. multiple blue vesicular-shaped lesions; M-N. lymphatic leakage
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Table 1 Comparison of clinical manifestations between the white villi and non-white villi groups

Variables White villi group Non-white villi group P

(n=57) (n=41)

Male gender (%) 31(534) 22 (53.7) 0.943

Onset age, 218+173 324+202 0.006

Years, X+SD (range) (0-59) (2-68)

Duration time before definite diagnosis, 70177 39+49 0.025

years, X+SD (range) (0.1-44) (0.1-23)

Diagnosis Age, 288+179 36.3+19.0 0.048

years, X+SD (range) (4-65) (5-72)

Etiology 0.004
Primary (%) 46 (80.7) 22 (53.7)
Secondary (%) 11(19.3) 19 (46.3)

Main complaints
Edema (%) 45 (78.9) 34 (82.9) 0.623
Diarrhea (%) 36 (63.2) 19 (46.3) 0.098
Abdominal distension (%) 34 (59.6) 19 (46.3) 0.192
Fatigue (%) 32 (56.1) 20 (48.8) 0471
Abdominal pain (%) 8(14.0) 3(7.3) 0.299

Chylothorax (%) 12(21.1) 19 (46.3) 0.008

Chylous ascites (%) 30(52.6) 22 (53.7) 0.920

Laboratory test
Lymphocyte (x 10%/L) 1.6£25 1.3+£1.2 0.570
Hemoglobin (g/L) 13414243 13234277 0.733
Serum albumin (g/L) 218+6.3 221454 0.812
Serum globulin (g/L) 176+6.6 16.0+4.8 0.188
Triglyceride (mmol/L) 1.0£1.1 1712 0.002
Immunoglobulin G (g/L) 40+20 57+52 0.045
Complement 3 (g/L) 1.0+03 09+03 0.026
C-reactive protein (mg/L) 56+98 6.2+96 0.778

Thoracic duct surgery (%) 53(93.0) 33(80.5) 0.063
Combined with other surgical methods (%) 7(13.2) 8(24.2) 0.190

group were significantly higher than those in the non-
white villi group, while the level of complement 3 was
significantly lower (p<0.05). There were no significant
differences in main complaints, chylous ascites, the lev-
els of lymphocytes, hemoglobin, serum albumin, serum
globulin, or C-reactive protein (p>0.05).

Small intestinal abnormalities between the white villi
and non-white villi groups
As shown in Table 2, there were no significant differences
in the involved segments between the white villi and non-
white villi groups (p>0.05). In both groups, the proximal
1/3 segment was the most frequently involved segment of
the small intestine, while the distal 1/3 segment was the
least involved segment.

There was no significant difference in the total detected
rate of complications in the different groups (p>0.05),
but the detected rate of lymphatic leakage in the white

Table 2 Comparison of small intestinal abnormalities between
the white villi and non-white villi groups on video capsule
endoscopy

Variables White villigroup  Non-white p
(n=57) villi group
(n=41)
Involved segments of the small intestine
Proximal 1/3 (%) 57 (100) 38(92.7) 0.038
Middle 1/3 (%) 36 (63.2) 28 (68.3) 0.598
Distal 1/3 (%) 25 (43.9) 23 (56.1) 0.232
Complications
Bleeding (%) 6(10.5) 5(12.2) 0.796
Ulcers (%) 3(5.3) 7(17.1) 0.089*
Protruding / vesicular- 6 (10.5) 6 (14.6) 0.541
Shaped lesions (%)
Stenosis (%) 0(0) 2(4.9) 0.173*
Lymphatic Leakage (%) 18(31.6) 5(12.2) 0.026
Total (%) 28 (49.1) 18 (43.9) 0.609
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villi group was significantly higher than that in the non-
white villi group (31.6% vs. 12.2%, p=0.026).

Discussion

A total of 98 cases of IL were reviewed in our study.
The median onset age was 26.3+19.2 years (range:
0-68 years). The onset age of 35 patients (35.7%) was
lower than 18 years. Before the definite diagnosis, the
duration time varied. A total of 69.4% of the cases were
diagnosed as PIL, and secondary etiologies were found in
30.6% of the cases. PIL is considered congenital in origin,
most likely caused by failure in the proper formation of
lymphatic vessels during infancy or earlier, and mutation
or dysfunction of some genes or transcriptional factors,
such as vascular endothelial growth factor-C, VEGFR3,
prosperorelated homeobox-transcriptional factor, fork-
head transcriptional factor and SOX18, have been
reported to be related to lymphedematous diseases and
lymphangiectasia [20-22]. IL can also be a consequence
of acquired obstruction of the lymphatic system or age-
related lymphatic changes [23]. IL may also be diagnosed
in adults, even in elderly patients [16]. The onset age of
IL is variable. It is suggested that the classical syndrome
of clinical manifestations is only one end of the clinical
spectrum of IL and a subset of IL might have a benign
prognosis and therefore might be diagnosed late in life
[12, 24, 25].

Typical findings of dilated lymphatics, such as pinhead-
sized, white-yellow lesions can usually be detected in the
second part of the duodenum by EGD in some IL cases
[4, 26]. Abnormalities in the entire small intestine are
always ignored. In some cases, it is possible that typical
findings could not be visible in EGD and random biop-
sies might be negative [4, 27]. In a systematic review [4],
the missing rate of routine endoscopy diagnosis was 14%
(9/64).

The present endoscopic classifications of IL were
always based on EGD, colonoscopy, intraoperative ent-
eroscopy and via enteroscopy [16, 28]. A full inspection
of the small intestine is necessary to confirm the diag-
nosis. Whether the current endoscopic classification of
IL applies to the entire small intestine is unknown, and
the presence of small intestinal lesions has also not been
sufficiently evaluated [4, 7]. IL can vary widely in extent,
manifestations, and severity [2]. Although whitish spots
or plaques are commonly considered as typical find-
ings of IL [4], pathologically confirmed lymphangiecta-
sia can also occur without whitish lesions. In our study,
entire small intestinal abnormalities, with a total of 98
cases, were evaluated by VCE. Similar to previous stud-
ies, diffuse white villi changes were important and typi-
cal lesions. There were no white villi changes in the small
intestine in 41 cases (41.8%) of IL.
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In addition, some complications were described by
VCE, such as bleeding, ulcers, protruding or vesicular-
shaped lesions, stenosis and lymphatic leakage. Nodular
protrusion without whitish mucosa has been described
as one kind of endoscopic finding of IL [29, 30]. In our
study, similar protruding lesions were detected in both
white villi and non-white villi cases. Different endoscopic
characteristics may correspond to the presence of lym-
phangiectasia in the superficial lamina propria and deep
subserosa or mesentery [16]. Ohmiya et al. [16] suggested
that patients presenting as the non-white villi subtype
had higher serum immunoglobulin levels and better
responses to corticosteroids, which is consistent with the
same trend in this study.

One of the major complications of IL is lymphatic
leakage causing hypoproteinemia and malnutrition. Tra-
ditionally, 99mTc-DX lymphatic imaging and direct lym-
phangiography can be used to detect lymphatic leakage
according to the presence of radioactivity leaking out of
lymphatics and into the intestine [17, 31]. Sometimes,
intraoperative endoscopy can be used to judge the loca-
tion of lymphatic fluid leakage with the assistance of
methylene blue [18]. One of the advantages of VCE is to
localize the whitish fluid in the intestinal lumen directly
as a preoperative examination. In our study, lymphatic
fluid leaking into the intestinal lumen was detected in
23 cases (23.5%). Preoperative VCE detected the pres-
ence of chylous leakage, suggesting that VCE had positive
value in the location of lymphatic leakage. The percent-
age of lymphatic leakage in the white villi group was sig-
nificantly higher than that in the non-white villi group
(31.6% vs. 12.2%). Bleeding is another complication of
IL [32]. Bleeding lymphangiectasia may be caused by the
increased intraluminal pressure causing the opening of
latent lymphatic-venous connections and retrograde flow
of blood into the lymphatics and bursting of blood-filled
dilated lymphatics [33, 34]. There was no significant dif-
ference in bleeding between groups in our study. In our
study, other complications, such as ulcers, protruding
or vesicular-shaped lesions and stenosis were described.
Protruding or vesicular-shaped lesions have ever been
described as another type of the same class with white
villi type (including nodular type and granular type) in
one previous study [28]. However, in our study, protrud-
ing or vesicular-shaped lesions were detected in both the
white villi and non-white villi groups. We think it is more
reasonable to classify these lesions as a kind of compli-
cation of IL. Although there have been previous reports
of PIL causing intussusception and intestinal obstruction
[35, 36], more investigation is required to determine the
relationship between IL and intestinal stenosis.

Nutritional therapy comprising a high-protein, low-
fat diet, supplemented with MCT is the simplest, most
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effective, and widely prescribed treatment with the few-
est side effects [37, 38]. Octreotide or sirolimus is also a
treatment of choice in conservative therapy when MCT
failed [39-41]. When conservative treatment is ineffec-
tive, lymphatic surgery including direct lymphangiogra-
phy ( with computerized tomography lymphangiography
after that) and thoracic duct surgery, which is believed to
detect the structural abnormality of lymphatic circulation
and reduce the circulating pressure, will be employed
in our center [18, 39]. Laparotomy with local intesti-
nal resection is preserved for unresponsive cases with
segmental and localized lesions [42, 43]. In our study,
in addition to nutritional therapy, most of the patients
(86/98) underwent the thoracic duct surgery, meanwhile
several patients underwent other surgical methods.

This study summarized the clinical and endoscopic
characteristics of IL, and highlighted the usefulness of
VCE in the entire small intestinal mucosal abnormali-
ties. Although IL is a rare disease, a total of 98 cases were
enrolled in our study, the largest number using VCE to
assess IL to date. It is ideal if the appropriate strategy of
treatments and surveillance could be formulated accord-
ing to the endoscopic classification. More investigation is
required in the future to evaluate the clinical relationship
of the endoscopic abnormalities.

Conclusions

Our study evaluated the entire small intestinal mucosal
abnormalities of IL by VCE, especially endoscopic com-
plications. Clinical characteristics vary between white
villi type and non-white villi type patients with IL. IL has
specific VCE abnormalities in addition to classical endo-
scopic findings.
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SPSS  Statistical product and service solution
VCE  Video capsule endoscopy

Acknowledgements

We thank all the patients for their participation. We thank the Department of
Lymphatic Surgery, Beijing Shijitan Hospital, Capital Medical University in IL
treatment and research.

Author contributions

LL and KL designed the study, reviewed images of the video capsule endos-

copy, analyzed the data, and drafted the article. HL, JX, YS and SX revised the

article for important intellectual content. JW and WS designed the study, and
revised the article. All authors approved the final manuscript.

Page 7 of 8

Funding

The study was supported by Beijing Municipal Hospital Administration Train-
ing Program (PX2022028).

Beijing Municipal Hospital Administration Training
Program,PX2022028,Jianfeng Xin

Availability of data and materials
The online version includes the data from the current study available at
https://doi.org/10.57760/sciencedb.09499.

Declarations

Ethics approval and consent to participate

This study was approved by the Research Ethics Committee of the Beijing
Shijitan Hospital, Capital Medical University (sjtkyll-x-2022074). All patients or
legal guardians of the patients gave informed consent before CE. All the data
were anonymously collected and analyzed.

Consent for publication
Written consent was obtained from the legal guardian of the proband and the
adult participants themselves.

Competing interests
All authors declare no competing interests for the article.

Author details

'Department of Gastroenterology, Beijing Shijitan Hospital, Capital Medical
University, Haidian District, Beijing, China. 2Department of Lymphatic Surgery,
Beijing Shijitan Hospital, Capital Medical University, Haidian District, Beijing,
China. *Clinical Center for Lymphatic Disorders, Capital Medical University,
Beijing, China. “Department of Gastroenterology, Beijing Friendship Hospital,
Capital Medical University, Beijing, China.

Received: 11 July 2023 Accepted: 7 September 2023
Published online: 02 October 2023

References

1. ElliL, Topa M, Rimondi A. Protein-losing enteropathy. Curr Opin Gastroen-
terol. 2020;36(3):238-44.

2. Vardy PA, Lebenthal E, Shwachman H. Intestinal lymphangiectasia: a reap-
praisal. Pediatrics. 1975;55(6):842-51.

3. 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.

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(12):3466-72.

5. Mazzie JP, Maslin PI, Moy L, Price AP, Katz DS. Congenital intestinal
lymphangiectasia: CT demonstration in a young child. Clin Imaging.
2003;27(5):330-2.

6. Hokari R, Kitagawa N, Watanabe C, Komoto S, Kurihara C, Okada Y, et al.
Changes in regulatory molecules for lymphangiogenesis in intestinal
lymphangiectasia with enteric protein loss. J Gastroenterol Hepatol.
2008;23(7 Pt 2):88-95.

7. Chamouard P Nehme-Schuster H, Simler J-M, Finck G, Baumann R, Pas-
quali J-L. Videocapsule endoscopy is useful for the diagnosis of intestinal
lymphangiectasia. Dig Liver Dis. 2006;38(9):699-703.

8. Mariel, Antonietti M, Houivet E, Hachulla E, Maunoury V, Bienvenu B, et al.
Gastrointestinal mucosal abnormalities using video capsule endoscopy
in systemic sclerosis. Aliment Pharmacol Ther. 2014;40(2):189-99.

9. Enns RA, Hookey L, Armstrong D, Bernstein CN, Heitman SJ, Teshima C,
et al. Clinical practice guidelines for the use of video capsule endoscopy.
Gastroenterology. 2017;152(3):497-514.

10. Cunningham JM, Nepal S, Truesdale AE. Primary intestinal lymphangiec-
tasia diagnosed by video capsule endoscopy in a patient with immuno-
deficiency presenting with Morganella morganii bacteraemia. BMJ Case
Rep. 2020;13:3235898.


https://doi.org/10.57760/sciencedb.09499

Lin et al. Orphanet Journal of Rare Diseases (2023) 18:308

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32

33

. Wu J,Huang Z, Ji M, Jiang Z, Wang Y, Tang Z, et al. The diagnostic value of

capsule endoscopy in children with intestinal lymphangiectasia. Rev Esp
Enferm Dig. 2021;113(11):765-9.

Oh TG, Chung JW, Kim HM, Han SJ, Lee JS, Park JY, et al. Primary intestinal
lymphangiectasia diagnosed by capsule endoscopy and double balloon
enteroscopy. World J Gastrointest Endosc. 2011;3(11):235-40.

van der Reijden SM, van Wijk MP, Jacobs MAJM, de Meij TGJ. Video
capsule endoscopy to diagnose primary intestinal lymphangiectasia in a
14-Month-Old child. J Pediatr Gastroenterol Nutr. 2017;64(6): e161.

Ersoy O, Akin E, Demirezer A, Yilmaz E, Solakoglu T, Irkkan C, et al. Evalu-
ation of primary intestinal lymphangiectasia by capsule endoscopy.
Endoscopy. 2013;45(Suppl 2 UCTN):61-2.

Rivet C, Lapalus MG, Dumortier J, Gall CL, Budin C, Bouvier R, et al. Use of
capsule endoscopy in children with primary intestinal lymphangiectasia.
Gastrointest Endosc. 2006;64(4):649-50.

Ohmiya N, Nakamura M, Yamamura T, Yamada K, Nagura A, Yoshimura

T, et al. Classification of intestinal lymphangiectasia with protein-

losing enteropathy: white villi type and non-white villi type. Digestion.
2014;90(3):155-66.

. Wen Z,Tong G, Liu Y, Meeks JK, Ma D. The lymphoscintigraphic manifesta-

tion of 99mTc-dextran lymphatic imaging in primary intestinal lymphan-
giectasia. Nucl Med Commun. 2014;35(5):493-500.

Dong J, Xin J, Shen W, Wen T, Chen X, Sun', et al. CT Lymphangiography
(CTL) in Primary Intestinal Lymphangiectasia (PIL): a Comparative Study
with Intraoperative Enteroscopy (IOE). Acad Radiol. 2019;26(2):275-81.
Marie I, Antonietti M, Houivet E, Hachulla E, Maunoury V, Bienvenu B, et al.
Gastrointestinal mucosal abnormalities using videocapsule endoscopy in
systemic sclerosis. Aliment Pharmacol Ther. 2014;40(2):189-99.

Ingle SB, Hinge Ingle CR. Primary intestinal lymphangiectasia: minireview.
World J Clin Cases. 2014;2(10):528-33.

Connell FC, Gordon K, Brice G, Keeley V, Jeffery S, Mortimer PS, et al. The
classification and diagnostic algorithm for primary lymphatic dyspla-

sia: an update from 2010 to include molecular findings. Clin Genet.
2013;84(4):303-14.

Yao LC, Testini C, Tvorogov D, Anisimov A, Vargas SO, Baluk P, et al. Pulmo-
nary lymphangiectasia resulting from vascular endothelial growth factor-
C overexpression during a critical period. Circ Res. 2014;114(5):806-22.
Olmsted WW, Madewell JE. Lymphangiectasia of the small intestine:
description and pathophysiology of the roentgenographic signs. Gastro-
intest Radiol. 1976;1(3):241-3.

Huber X, Degen L, Muenst S, Trendelenburg M. Primary intestinal lym-
phangiectasia in an elderly female patient: A case report on a rare cause
of secondary immunodeficiency. Medicine (Baltimore). 2017,96(31):
e7729.

Freeman HJ, Nimmo M. Intestinal lymphangiectasia in adults. World J
Gastrointest Oncol. 2011;3(2):19-23.

Lee J, Kong MS. Primary intestinal lymphangiectasia diagnosed by
endoscopy following the intake of a high-fat meal. Eur J Pediatr.
2008;167(2):237-9.

Cappell MS, Edhi A, Amin M. Case report of primary intestinal lymphan-
giectasia diagnosed in an octogenarian by ileal intubation and by push
enteroscopy after missed diagnosis by standard colonoscopy and EGD.
Medicine (Baltimore). 2018;97(3): €9649.

Meng MM, Liu KL, Xue XY, Hao K, Dong J, Yu CK; et al. Endoscopic classifi-
cation and pathological features of primary intestinal lymphangiectasia.
World J Gastroenterol. 2022;28(22):2482-93.

Aoyagi K, lida M, Yao T, Matsui T, Okada M, Fujishima M. Intestinal lym-
phangiectasia: value of double-contrast radiographic study. Clin Radiol.
1994,49(11):814-9.

Aoyagi K, lida M, Yao T, Matsui T, Okada M, Oh K, et al. Characteristic
endoscopic features of intestinal lymphangiectasia: correlation with
histological findings. Hepatogastroenterology. 1997;44(13):133-8.
Gruber-Rouh T, Naguib NNN, Lehnert T, Harth M, Thalhammer A, Beeres
M, et al. Direct lymphangiography as treatment option of lymphatic
leakage: indications, outcomes and role in patient’s management. Eur J
Radiol. 2014;83(12):2167-71.

Park MS, Lee BJ, Gu DH, Pyo JH, Kim KJ, Lee YH, et al. lleal polypoid
lymphangiectasia bleeding diagnosed and treated by double balloon
enteroscopy. World J Gastroenterol. 2013;19(45):8440-4.

Poirier VC, Alfidi RJ. Intestinal lymphangiectasia associated with fatal
gastrointestinal bleeding. Am J Dig Dis. 1973;18(1):54-8.

Page 8 of 8

34. Davidson JD, Flynn EP, Kirkpatrick JB. Protein-losing enteropathy and
intestinal bleeding. The role of lymphaticvenous connections. Ann Intern
Med. 1966;64(3):628-35.

35. ZafarY, Gondi KT, Tamimi T, Colson J, Lankachandra K, El-Halawany H.
Primary intestinal lymphangiectasia causing intussusception and small
bowel obstruction. ACG Case Rep J. 2019;6(10): e00233.

36. Levin A, Pappo O, Israeli E. Whitish intestinal epithelium and numerous
intussusceptions. Gastroenterology. 2015;148(1):22--3.

37. LiS, Liu X, HeY, LiQ JiL, Shen W, et al. Nutritional therapy and effect
assessment of infants with primary intestinal lymphangiectasia: case
reports. Medicine (Baltimore). 2017;96(51): €9240.

38. Lopez RN, Day AS. Primary intestinal lymphangiectasia in children: a
review. J Paediatr Child Health. 2020;56(11):1719-23.

39. Sari S, Baris Z, Dalgic B. Primary intestinal lymphangiectasia in children:
is octreotide an effective and safe option in the treatment? J Pediatr
Gastroenterol Nutr. 2010;51(4):454-7.

40. Troskot R, Jurci¢ D, Bili¢ A, Gomercic Palc¢i¢ M, Tezak S, Brajkovi¢ I. How to
treat an extensive form of primary intestinal lymphangiectasia? World J
Gastroenterol. 2015;21(23):7320-5.

41. Kwon Y, Kim ES, Choe YH, Kim MJ. Individual approach for treatment of
primary intestinal lymphangiectasia in children: single-center experience
and review of the literature. BMC Pediatr. 2021;21(1):21.

42. HuberT, Paschold M, Eckardt AJ, Lang H, Kneist W. Surgical therapy
of primary intestinal lymphangiectasia in adults. J Surg Case Rep.
2015;2015(7):rjv081.

43, MariJ, Kovacs T, Pasztor G, Tiszlavicz L, Bereczki C, Szucs D. Pediatric local-
ized intestinal lymphangiectasia treated with resection. Int Med Case Rep
J.2019;12:23-7.

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

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC




	Small intestinal mucosal abnormalities using video capsule endoscopy in intestinal lymphangiectasia
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Patients and clinical data
	Diagnosis of IL
	VCE examination protocol and image review
	Endoscopic classification of IL
	Statistical analysis

	Results
	Basic clinical characteristics
	Imaging characteristics of IL in VCE
	Comparison of clinical manifestations between the white villi and non-white villi groups
	Small intestinal abnormalities between the white villi and non-white villi groups

	Discussion
	Conclusions
	Acknowledgements
	References


