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Objective: Lymphagioma, which in most cases as benign tumors, occurs in
head, neck, axilla, and mediastinum. Lymphangioma is exceedingly rare in the
upper gastrointestinal tract including esophagus, stomach, and duodenum.
However, the clinical characteristics, natural history, and recurrence rate after
endoscopic resection remain unclear. This study aims to evaluate the
characteristic findings and assess the efficacy of endoscopic techniques in
the management of this disease.

Methods: In this systematic retrospective analysis, we evaluated all 24 cases of
upper gastrointestinal lymphangioma resected by endoscopic mucosal
resection (EMR) or endoscopic submucosal dissection (ESD) and diagnosed
by histopathology at our hospital from January 2012 to May 2021. We analyzed
the results of endoscopy, endoscopic ultrasonography (EUS), CT, histologic
examination, and follow-up assessments.

Results: 9 male and 15 female patients with esophageal lymphangioma were
enrolled in this study, with a mean age of 54.17 + 11.60 years (range 30-71
years). The lesions’ size varied from 2.20 to 40.10 mm, with the median size of
7.83 mm. All patients were evaluated preoperatively, whose endoscopic
appearance typically appears as dilated lymphatic channels beneath the
surface epithelium of the protrude mucosal or sub-mucosal lesion.
Endoscopic ultrasonography revealed the presence of a honeycomb-like or
grid-like mass with a heterogeneous echo pattern, and a clear boundary
between the lesion and the muscularis propria layer may be helpful for the
primary diagnosis of this disease. 22 patients underwent EMR and 2 patient
were treated with ESD. Histologic examination revealed that the lesions
contained many dilated lymphatic vessels, which confirmed the initial
diagnosis of lymphangioma in all patients. No major adverse events were
found during the operation or a median follow-up of 43 months (range 13-92).

Conclusions: Endoscopic ultrasonography has important clinical value for the
primary diagnosis of lymphangioma in the upper gastrointestinal tract. This
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study also suggests that endoscopic resection should be considered as a more
minimally invasive, safe, feasible, and effective therapeutic option comparing to

laparoscopic surgery.

KEYWORDS

endoscopic ultrasonography (EUS), en bloc resection, clinical outcomes, vascular
tumor, upper gastrointestinal lymphangioma

Introduction

Described for the first time by Koch in 1913, lymphangiomas
are benign congenital malformations of the lymphatic system
and consist of dilated lymphatic vessels (1). As a type of tumor
mostly appears as submucosal lesion, the incidence of
lymphangiomas is 1.2-2.8%, and those tumors occur most
frequently in head, neck, axilla, and mediastinum (1, 2).
Lymphangiomas can be found at any age of life, of which
approximately 50% are present at birth and 90% are diagnosed
before the age of 2, and both genders are equally affected (3, 4).
Within the gastrointestinal tract, the small bowel mesentery is
the most common site involved, followed by retroperitoneal sites
(5, 6). Lymphangiomas exceedingly rarely involve the upper
gastrointestinal tract including esophagus, stomach, and
duodenum (7, 8). These tumors are usually asymptomatic and
found incidentally because the clinical presentation is highly
polymorphic and nonspecific, contributing little to establish the
diagnosis (9, 10). As a minimally invasive technique, endoscopic
resection has come to play a pivotal role in the management of
upper gastrointestinal lymphangioma (UGL) (11, 12). However,
studies involving a mass of UGLs are lacking, and many
questions need to be answered regarding the clinical
characteristics, natural history and recurrence rate after
resection (13). In this systematic retrospective analysis, we
evaluated all cases of UGL diagnosed and resected
endoscopically at our hospital from January 2012 to May
2021. We analyzed the results of endoscopy, endoscopic
ultrasonography (EUS), computed tomography (CT),
histologic examination, and follow-up assessments to clarify
the characteristic findings and assess the efficacy of endoscopic
techniques in the management of this disease as well as its
related complications, diagnostic difficulties, and
therapeutic problems.

Materials and equipment

We report a systematic retrospective study from January
2012 to May 2021 concerning 24 patients who underwent EMR
or ESD procedure for UGL in a tertiary hospital (The First
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Affiliated Hospital of Zhengzhou University, China). This
retrospective study was approved by the Ethics Committee of
this hospital.

The preparation, procedure, possible costs, and potential
complications were explained to the patients or their family
members in advance and all signed informed consent were
provided by the participants. Before endoscopic treatment
under general anesthesia, each patient had been evaluated by
CT scans reviewed by two radiologists with more than 5-year
experience. In addition, EUS was performed preoperatively in all
24 cases and each was reviewed by an experienced endoscopist
who had performed more than 100 EUS examinations.
Information about age, gender, clinical manifestation, CT scan
results, lesion size, location, origin layer based on EUS, and
complications was recorded.

The main endoscopic equipment and accessories include:
Endoscopes (GIF-QF260J; Olympus Medical Science, Japan),
Hook knife (KD-620LR; Olympus Medical Science, Tokyo,
Japan), Insulation-tip knife (KD-611L; Olympus Medical
Science, Tokyo, Japan), Snare with maximum insertion
diameter of 1.8 mm (SD-221L-25; Olympus Medical Science,
Japan), and Hemoclips (HXROCC-D-26-195-C, MICRO-
TECH, China; HX-610-090 L, Olympus Medical Science,
Tokyo, Japan).

Methods
Procedures

All patients were hospitalized and received general
anesthesia during the operation. After the evaluation for
patients, EMR or ESD was performed at the discretion of the
endoscopist who will consider the preoperative examinations
and intraoperative results. If the tumor was small and originated
from the mucosal layer, the EMR was chosen. On the contrary,
for large lymphangiomas originated from the submucosal layer
without involving the muscle layer, the ESD was the
superior option.

EMR procedure En bloc resection was defined as the tumor
was excised in a whole piece, whose capsule was intact. First, a

frontiersin.org


https://doi.org/10.3389/fonc.2022.1030039
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Shi et al.

solution of adrenaline and saline was injected into the
submucosal space under the lesion with the injection needle to
prevent complications such as perforation and bleeding. Then a
snare was inserted through the main channel to capture and fix
the lesion which was then removed using electric coagulation.
Finally, hemostasis was obtained with endoscopic
electric coagulation.

ESD procedure First, circumferential marking was made
using an insulated-tip knife at a distance of 0.5 to 1.0 cm from
the lesion border. Then, a solution of adrenaline and saline was
injected to lift the submucosa to enhance surgical safety as well
as prevent further complications. After a circumferential
mucosal incision was performed by endoscopic hook knife, the
transparent cap assisted in stripping the lesion. Finally, the
tumor was completely and uneventfully en bloc resected by
foreign forceps and then hemostasis was obtained.

Histopathological assessment

For all patients after the endoscopic resection procedure was
performed, the specimens were stretched smoothly by pins on a
corkboard and fixed with 10% formalin for later pathological
examination. Every specimen was diagnosed by 2 expert
gastrointestinal pathologists, providing a final confirmation.

Follow-up

The evidence of postoperative complications including fever,
dyspnea, hematemesis, and chest or abdominal pain was
recorded. Each of the patients was discharged successfully and
they were followed up by endoscopy and/or detailed telephone
interviews. The interview’s outline was clinical symptoms,
outcomes of treatment, and tests performed at their
local hospitals.

Statistical analysis

The statistical analyses were performed using IBM
SPSS Statistics v23.0 (Statistical Package for the Social
Sciences, Inc, Chicago, IL, United States). The mean + SD was

done as quantitative variables and percentage (%) as
qualitative variables.

Results
Baseline characteristics

The data from the clinical assessment, treatment, and follow-
up were analyzed retrospectively. From January 2012 to May
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2021, more than 100 patients were diagnosed with Upper
Gastrointestinal Lymphangioma by histopathological
examination, 24 patients of whom underwent EMR or ESD
procedures for UGL in the First Affiliated Hospital of
Zhengzhou University. The average age at diagnosis was 54.17
+ 11.60 years (range 30-71 years). There were 9 (37.50%) males
and 15 (62.50%) females with a sex ratio equal to 0.6. Clinically,
the presentation was highly polymorphic. Most patients
presented with multiple symptoms including abdominal pain
(n =9), abdominal discomfort (n = 5), regurgitation (n = 5),
bloating (n = 3), foreign body sensation (n = 2). The main
symptom for esophageal lymphangioma was abdominal
discomfort (n = 4), while that for duodenal and gastric
lymphangioma was abdominal pain (n = 6). Lymphangiectasia
was histologically confirmed in one patient seven months before
the endoscopic resection of the lymphangioma. The baseline
characteristics of the 24 patients are shown in Table 1.

Imaging features

The UGL was unique in 23 patients (95.80%), whereas 1 patient
had more than one UGL. 25 lesions found in 24 patients were
diagnosed by the endoscope and/or endoscopic ultrasonography
before operation (Figure 1). Endoscopic appearance typically
appears as dilated lymphatic channels beneath the surface
epithelium of the protrude mucosal or sub-mucosal lesion
(Figures 2, 3, 4). As related to the ultrasound features of the
lesions, their size ranged from 2.2 to 40 mm with a median size of
7.8 mm. The most common site was esophagus (n=14; 58.33%) and
duodenum (n=9, 37.50%), followed by stomach (n=1, 4.20%). As for
esophageal lesions, they were located 17 to 35 cm distal to the incisor.
At pre-operative EUS, 5 (20.83%) originated from the mucosal layer,
13 (54.17%) from the submucosal layer, and 6 (25.00%) from the
muscular mucosa layer. Of the 24 patients who underwent EUS, 14
(58.33%) patients showed hypoechogenicity (Figure 5); 4 (16.67%)
patients showed higher echo (Figure 6), 5 (20.83%) showed slightly
mixed echogenicity (Figure 7), and 1 (4.17%) showed equal
echogenicity. Of the 20 patients who underwent CT scans, lesions
that presented as uneven density were shown in different locations in
9 (37.5%) patients, whereas CT was normal in 11 (45.8%) patients.
Imaging data are shown in Table 2.

Treatment and pathological
manifestations

All lesions were successfully resected endoscopically
including 23 (91.67%) by endoscopic mucosal resection (EMR)
and 2 (8.33%) by endoscopic submucosal dissection (ESD)
(Table 2). Histologic examination revealed that the lesions
contained many irregularly dilated lymphatic vessels, lined
with flattened endothelial cells without atypia, and with
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TABLE 1 Baseline characteristics.

Case Gender Age Site Size (mm) Chief Complains
1 Female 58 Esophagus 5.7 Bloating

2 Female 47 Esophagus 10 Bloating

3 Female 49 Esophagus 53 Abdominal pain

4 Female 62 Esophagus 5 Abdominal pain

5 Female 41 Esophagus 39 Abdominal discomfort
6 Male 62 Esophagus 6 Regurgitation

7 Male 71 Esophagus 6.7 Abdominal pain

8 Female 61 Esophagus 6.2 Abdominal discomfort
9 Female 53 Esophagus 22 Abdominal discomfort
10 Male 65 Esophagus 5 Foreign body sensation
11 Male 61 Esophagus 7 Regurgitation

12 Male 30 Esophagus 5.1 Abdominal discomfort
13 Male 56 Esophagus 4.8 Regurgitation

14 Female 42 Esophagus 40 Foreign body sensation
15 Male 69 Duodenum 6.8 Abdominal pain

16 Female 55 Duodenum 6.1 Abdominal pain

17 Male 60 Duodenum 3 Regurgitation

18 Female 64 Duodenum 3 Regurgitation

19 Female 69 Duodenum 6 Abdominal pain

20 Female 31 Duodenum 8 Abdominal pain

21 Female 33 Duodenum 5 Abdominal discomfort
22 Female 48 Duodenum 10 Abdominal pain

23 Female 58 Duodenum 22.9 Bloating

24 Male 55 Stomach 4.1 Abdominal pain

abundant lymphoid tissue. All those typical findings confirmed
the initial diagnosis of lymphangioma in all patients. During and
after operation, adverse events occurred in 3 (1 with active
gastrointestinal bleeding during the operation and 2 with high
fever after wards). All patients recovered.

Follow—up and recurrence

After the follow-up period ranged from 13 to 92 months
(median 43 months), 1 patient was lost to follow-up because of
the long period, and 23 survived to whom the last visit was used
as the endpoint of follow-up. They all received
gastroduodenoscopy and all patients were in good health, and
neither recurrence nor death was observed.

Discussion

As most benign congenital malformations, lymphangiomas
most commonly occur in childhood in head, neck, axilla, and
mediastinum (9). Only a minority of cases are observed in adult
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Endoscopic Appearance Treatment Follow-up time (M)

Submucosal mass EMR 92
Nodule EMR 73
Mucosal prominence EMR 67
Protuberance EMR 58
Hemispherical protuberance EMR 56
Mucosal prominence EMR 48
Submucosal mass EMR 46
Protuberance EMR 45
Submucosal mass EMR 44
Submucosal mass EMR 40
Hemispherical protuberance EMR 34
Submucosal mass EMR 33
Nodule EMR 29
Submucosal mass ESD 26
Nodule EMR 55
White protuberance EMR 52
White diminutive nodule EMR 51
Yellowish nodule EMR 45

with white spots
Submucosal mass EMR 33
Yellowish submucosal mass EMR 32
Mucosal prominence EMR 26

with white spots
Submucosal mass EMR 20

with white spots
Protuberance with ESD 13

white spots

Nodule EMR 16

patients and are diagnostically challenging. In addition,
lymphangiomas have been extremely rarely reported in the upper
gastrointestinal tract, including the esophagus, stomach, and
duodenum (7, 8). Esophageal lymphangioma was first reported
by Watson-Williams in 1934, and Brady and Milligan were the first
persons to diagnose it by endoscopy (14). Possible etiologies are
malformation of lymphatic vessels and the obstruction of lymphatic
flow by inflammation or injury (15). And the acquired failure of
lymphatic channels is more likely associated with the adult
manifestations, possibly related to inflammatory conditions or
physical trauma such as those result from surgical or radiation
therapies (16). While the congenital and acquired causes are not
mutually exclusive, a congenital impairment in communication
between mesenchymal slits and the venous system may put patients
at greater risk of drainage blocking in response to trauma (16, 17).
Except for lymphangiectasia was histologically confirmed in one
patient seven months before the endoscopic resection of the
lymphangioma, no precipitating etiology could be identified in
the current adult cases described in our research. In addition,
there was no obvious connection between UGL and family tumor
history in our study.
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FIGURE 1

Site of lymphangiomas in the upper gastrointestinal tract.

FIGURE 2
Endoscopic appearance of lymphangioma in the esophagus.
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FIGURE 3
Nodular lymphangioma in the gastric fundus.

To date, only 75 UGLs have been described in English and
Chinese language publications since 1934 based on our review,
including 31 cases of esophageal lymphangioma, 27 cases of
gastric lymphangioma, and 17 cases of duodenal
lymphangioma (5, 18-21). Considering almost half of those
cases reported later than 2000, it suggests increased use of
upper endoscopy and rising awareness of endoscopists on
upper gastrointestinal lesions (18, 19, 21). To the best of our

knowledge, the present study including 24 patients is the
largest scale of research referring to this rare clinical entity in
the upper gastrointestinal tract. Cheng et al. (18) found that the
esophageal tumors most frequently locate in the distal
esophagus, while in Chinese patients, esophageal
lymphangioma showed a predilection of upper- and middle-
esophagus location. The former study has been confirmed in
our research consisting of 6 patients with upper-esophageal

FIGURE 4

Mucosal prominence with white spots was the endoscopic appearance of the duodenal lesion.
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FIGURE 5
EUS image shows the gastric lesion with hypoechogenicity.

lesions and 5 patients with middle-esophageal lesions in all 14
Chinese patients with esophageal lymphangiomas. For
duodenal lymphangiomas, the most common site was the
duodenum descending part (21), which was also shown in
our study. Compared to other gastric parts, previous studies
reported that the most common location was the gastric body
and antrum (19, 22, 23). Some authors have suggested that it is
slightly more common in males than in females compared to

our study, but no sex predominance has been confirmed until
now (5).

The clinical presentation of these lesions depends on their
size and location, and symptoms were diverse regardless of the
age of presentation and sites. As most of these UGLs were
detected incidentally, previous studies also reported that UGLs
were associated more frequently (45%) with non-specific signs
and symptoms such as vomiting, dyspepsia, abdominal pain, or

FIGURE 6

EUS examination demonstrates duodenal lymphangioma with hyperechogenicity
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FIGURE 7

The esophageal lymphangioma was characterized by a heterogeneous echo

were incidental findings (24, 25). And these non-specific signs
and symptoms were consistent with our results.

An accurate preoperative diagnosis of UGLs, especially in an
adult patient is uncommon owing to its rarity and diverse
clinical and radiological features (16, 18). The imaging
examination such as computed tomography seems not very
helpful in the diagnosis of UGLs. In recent years, with the
wide application of EUS which could provide valuable
information, EUS became one of the most important
diagnostic modalities for vascular tumors arising from the
gastrointestinal tract (11, 24). However, the EUS features of
gastric lymphangioma are not well demonstrated, possibly
owing to its rarity (26). In endoscopy, most UGLs are
recognized as polyps, and EUS is used to confirm the size and
origin of the lesion (27). The classical characteristics of UGLs
under EUS manifest a honeycomb- or grid-like multi-
microcystic echo pattern and the lesion may involve lamina
propria and submucosal layer. Sometimes, the echo pattern
varies according to the size of dilated lymphatic vessels (2, 7,
18). In our experience, endoscopic appearance typically appears
as dilated lymphatic channels beneath the surface epithelium of
the protrude mucosal or sub-mucosal lesion. We find EUS an
excellent initial diagnostic tool, and the presence of a
honeycomb-like or grid-like mass with a heterogeneous echo
pattern and a clear boundary between the lesion and the
muscularis propria layer could be helpful for the primary
diagnosis of UGL. As a result, EUS is recommended to all
patients with UGLs before final endoscopic or surgery resection.
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According to the previous research, complete en bloc
resections usually contribute to excellent outcomes and
prognoses for patients (28, 29). Many studies have illustrated
that endoscopic resection is suitable for smaller lymphangiomas,
while laparoscopic surgery is the recommended management for
larger tumor involving the muscularis propria or the lesion is
suspected malignant (11, 20, 25). In our study, all UGLs were
successfully resected endoscopically including 22 (91.67%) by
EMR and 2 (8.33%) by ESD. In addition to adverse events
occurred in 3 patients who finally recovered, there were no other
cases of recurrence during the follow-up period. As a truly
minimally invasive technique, endoscopic treatment preserves
the integrity of the anatomy and the original function of the
organ (30). Hence, we recommend endoscopic resection both for
yielding a final histological diagnosis and to prevent them from
growing too large for endoscopic management.

It is extremely challenging for the diagnosis of relatively small
gastrointestinal lymphangiomas, and histological examination is
essential for a definitive diagnosis (26).Margaret et al. reported that
it was hard to distinguish lymphangioma because of the histologic
overlap with lymphangiectasia of the gastrointestinal mucosa (31).
Compared with lymphangiectasia, he demonstrated the most
reliable histologic features of lymphangioma as the presence of
smooth muscle surrounding the lymphatic spaces and complete
circumferential lining of spaces by endothelial-type cells (31, 32).
Other types of vascular tumors include haemangiolymphangioma
and haemangioma (33). Haemangiolymphangiomas are masses
with mucosal and submucosal proliferations of capillary-type
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TABLE 2 Endoscopic characteristics.

Patients

Number of lesions
Single

Multiple
Locations
Esophagus

Upper esophagus
Middle esophagus

Lower esophagus
Duodenum

Duodenum bulb

duodenum descending part
Stomach

Size of lesions mean+SD(range)/mm
<5mm

>5,<10mm

>10mm

Origin based on preoperative EUS
Mucosa

Submucous

Muscularis mucosa

Echogenicity based on preoperative EUS
Hypo

Hyper

Equal

Mixed

CT scan

Yes

No

Unexamined

Endoscopic treatment

EMR

ESD

N (%)

25
23 (95.83%)
1 (4.17%)

14 (58.33%)
6 (25.00%)
5 (20.83%)

3 (12.50%)
9(37.50%)

1 (4.17%)
8 (33.33%)
1 (4.17%)

7.83+7.76 ( 2.20-40.10)

9 (37.50%)
13 (54.16%)
2 (8.33%)

5 (20.83%)
13 (54.17%)
6 (25.00%)

14(58.33%)
4 (16.67%)
1 (4.17%)
5 (20.83%)

9 (37.50%)
11 (45.83%)
4 (16.67%)

22 (91.67%)
2 (8.33%)

blood vessels, and of lymphatic-type vessels. And the cavity
contained red blood cells or lymphatic fluid (34). While
haemangiomas consist of clustered vascular hyperplasia in the
submucosa, lumen irregularity, partial dilation (12). Other studies
concluded that the typical features of lymphangiomas are the
presence of alternating lymphoid tissue, lymphatic space, and
chylous or serous fluid within an irregularly dilated lymphatic
channel (16, 20, 25). The histological analysis of the resected
mass from our patient provided a clear result for this differential
diagnosis that the lesions contained many irregularly dilated
lymphatic vessels, lined with flattened endothelial cells without
atypia, and with abundant lymphoid tissue.

In conclusion, there were no typical signs of UGL for its clinical
manifestations vary in both location and size. EUS has important
clinical value for the primary diagnosis lymphangioma in the upper
gastrointestinal tract. Because of the endoscopic resection’s low
technical complexity and complications for managements of
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patients with UGLs, this study suggests that this method should
be considered as a minimally invasive, safe, feasible, and effective
therapeutic option comparing to laparoscopic surgeries. Further
studies are needed to confirm our findings.
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