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Abstract

Intussusception mostly occurs in childhood and is rare in adults. Although intussusception can

occur in any part of the gastrointestinal tract, gastroduodenal intussusception caused by a gastric

tumor is relatively uncommon in clinical practice. A PubMed search identified 24 published cases

of gastroduodenal intussusception caused by gastric gastrointestinal stromal tumor (GIST); how-

ever, it is possible that we missed other cases not included in PubMed. Here we report a case of

gastroduodenal intussusception caused by gastric GIST in an 85-year-old man. He came to the

hospital because of recurrent black stools. Plain computed tomography (CT) scan indicated a

mass in the gastric antrum, with slight enhancement in the arterial phase on enhanced CT scan.

He was diagnosed with GIST. In addition, images indicated that the mass overlapped into the

duodenum, and gastroduodenal intussusception was thus considered. Gastroscopy showed a

huge mass in the gastric body. According to the gastroscopy and CT results, gastroduodenal

intussusception caused by a gastric tumor was considered. The patient underwent complete
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surgical removal, which revealed a mass originating from the gastric antrum and overlapping into

the duodenum. The postoperative pathological diagnosis was intermediate-risk gastric GIST. The

patient was followed up for 4 months without tumor recurrence.
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Gastroduodenal intussusception, gastric tumor, gastrointestinal stromal tumor, adult, surgery,

duodenum
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Introduction

Gastroduodenal intussusception (also

called gastroduodenal invagination or ball

valve syndrome) is an extremely rare event

and is the most infrequent form of intussus-

ception, accounting for less than 10% of

cases in adults.1,2 Case reports of gastrodu-

odenal intussusception caused by gastric

tumors, such as gastric gastrointestinal

stromal tumor (GIST),3–5 gastric carcino-

ma,6 gastric lipoma,7,8 gastric schwan-

noma,9 and gastric leiomyoma,10 are

uncommon. Hsieh et al.11 reviewed the rel-

evant literature regarding gastroduodenal

intussusception within the past 20 years

and found that gastric GIST was the most

common etiology, accounting for more

than half of these cases in adults. Here, we

report a case of gastroduodenal intussus-

ception caused by gastric GIST in an

85-year-old man. We review the clinical

manifestations, diagnosis and differential

diagnosis, treatment, and prognosis of gas-

troduodenal intussusception due to gastric

GIST in the current case and in the

literature.

Case presentation

An 85-year-old Chinese man came to the

First People’s Hospital of Taicang City on

23 July 2021 with a 1.5-year history of

recurrent black stools. He had previously

been hospitalized in the Gastroenterology
Department on 4 October 2019 because of
his black stools and epigastric discomfort.
Gastroscopy examination showed uplifting
of the mucosa of the gastric body. The
patient was diagnosed with gastroduodenal
intussusception and underwent endoscopic
reduction (Figure 1a, b). Pathological
examination showed moderate chronic
superficial gastritis of the gastric body. An
abdominal plain computed tomography
(CT) scan on 13 October 2019 indicated a
4.8-cm� 2.9-cm mass in the gastric antrum.
We then received a consultation request and
recommended that the patient should be
transferred to our department for surgical
treatment; however, the patient rejected this
suggestion. He then attended Shaxi People’s
Hospital of Taicang City on 16 June 2021
due to further black stools. Gastroscopy
revealed a GIST of the gastric body and
superficial gastritis. The patient again pre-
sented with epigastric distention and pain
and attended the surgical Outpatient
Department of our hospital (First People’s
Hospital of Taicang City) on 18 July 2021.
Review of a plain abdominal CT scan at
that time showed that the mass in the gas-
tric antrum had increased. The patient had
a history of gout, hypertension, and ingui-
nal hernia surgery over several years.
Abdominal examination revealed no obvi-
ous positive signs. The laboratory results
were normal, except for hemoglobin
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77 g/L (normal range, 110–150 g/L).

An enhanced CT scan on 27 July 2021
(Figure 2a, b) showed slight enhancement

in the arterial and venous phases, and

a diagnosis of GIST was considered.
A review of the gastroscopy results

showed a huge 5-cm� 3.5-cm mass in the
gastric body. The patient underwent lapa-

roscopic exploration and local resection of
the tumor. During surgery, a 6-cm� 5-cm

mass was found originating from the gastric

antrum (Figure 3) and overlapping into the
duodenum. Gastroduodenal intussuscep-

tion was diagnosed intraoperatively and

the mass was completely resected after
intussusception with surgical reduction.

Postoperative histopathological examina-
tion revealed that the cells were epithelioid,

the tumor was 5.5 cm in diameter, and
mitotic figures showed two mitoses per

Figure 1. Gastroscopic examination revealed uplifted mucosa (arrows) of the gastric body and overlap into
the duodenum (a) and Endoscopic reduction was performed (arrows) (b).

Figure 2. Enhanced computed tomography scan showed a mass (arrows) with slight enhancement in the
arterial (a) and venous (b) phases on 27 July 2021.
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50 high-power fields. Immunohistochemical
(IHC) staining showed CKP (�), CD117
(weak þ), CD34 (þ), DOG-1 (þ), and
SDHB (þ) reactions (Figure 4a–f). The
pathological diagnosis was intermediate-
risk epithelioid GIST of the gastric

antrum. His final diagnosis was confirmed

as gastroduodenal intussusception caused

by epithelioid gastric GIST. The patient

recovered well and was discharged 8 days

after surgery. No recurrence or metastasis

was observed after 4 months of follow-up.
This study was approved by the Ethics

Committee of the First People’s Hospital of

Taicang City, China. All procedures per-

formed in this study involving human par-

ticipants were in accordance with the ethical

standards of the institutional and/or

national research committee and with the

1964 Helsinki declaration and its later

amendments or comparable ethical stand-

ards. Written informed consent was

obtained from the patient for publication

of this case report and any accompanying

images.

Discussion

Gastroduodenal intussusception is a very

rare complication of gastric tumors,

caused by prolapse of the tumor and subse-

quent invagination of a portion or the full

Figure 3. A mass measuring 6 cm� 5 cm (arrows)
overlapped into the duodenum and was found to
originate from the gastric antrum.

Figure 4. Pathological examination. (a) Hematoxylin–eosin staining showed that the cells were epithelioid
(�100). Representative immunohistochemistry for (b) CKP, (c) CD117, (d) CD34, (e) DOG-1, and (f) SDHB
(�100).
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thickness of the gastric wall into the duode-
num.12,13 We identified 43 reported cases of
gastroduodenal intussusception caused by
gastric tumors in adults in the literature
(PubMed), including 24 cases of gastric
GIST.3–5,11,14–33 The clinical characteristics
of these previous cases and the current case
are presented in Table 1. There were 9 men
and 15 women, ranging from 23 to 95 years
of age. The tumors ranged from approxi-
mately 2.5 cm to 8.0 cm in diameter, and
originated from different parts of the stom-
ach, with most in the gastric antrum and
gastric fundus. The symptoms of gastrodu-
odenal intussusception caused by gastric
GIST included upper abdominal discom-
fort, abdominal pain, nausea, vomiting,
anorexia, appetite loss, postprandial full-
ness, hematemesis, black stools, dizziness,
and palpitations. Most patients had varying
degrees of obstruction, from partial
obstruction causing chronic intermittent
symptoms to complete obstruction, causing
abrupt symptoms. Three cases of gastrodu-
odenal intussusception caused by GIST
induced acute pancreatitis.25,32,33 In addi-
tion, an epigastric mass may be palpated
by physical examination in individual
patients. The current patient presented
with epigastric pain and black stools,
which were consistent with the above clini-
cal symptoms of gastroduodenal intussus-
ception. However, unlike other cases, this
patient was hospitalized twice for gastroin-
testinal bleeding.

The preoperative diagnosis of gastrodu-
odenal intussusception caused by gastric
tumors can be difficult and may require dif-
ferent modalities of investigation, including
CT and endoscopy.4 Gastric tumors may be
detected by upper gastrointestinal endosco-
py as an endophytic mass protruding into
the lumen, or even the full thickness of the
gastric wall extending into the duodenum,
and most patients can undergo endoscopic
reduction. Unlike endoscopy, CT can pro-
vide details of the intussusception and the

adjacent organs and is critical for the pre-
operative assessment of patients.34 The cur-
rent patient was admitted to our hospital
twice. At the first visit, gastroscopy
showed a portion of the gastric wall pro-
truding into the duodenum and mucosal
uplift of the gastric body was observed
after endoscopic reduction. Meanwhile,
CT scan showed a mass in the gastric
antrum and slight enhancement in the arte-
rial phase during contrast-enhanced scan-
ning. At the second visit, gastroscopy
showed that the mass in the gastric body
had increased, and CT images showed
that the mass overlapped into the
duodenum.

Although the radiologic and gastroscop-
ic findings in the current patient were
consistent with previous reports of
gastroduodenal intussusception, the final
diagnosis of GIST-related gastroduodenal
intussusception could not be confirmed
until after surgery and postoperative
pathological examination.35 In addition,
although CT, endoscopy, and surgery can
diagnose gastroduodenal intussusception,
they cannot diagnose the specific type of
gastric tumor. In this case, surgery revealed
that the mass originated from the gastric
antrum and overlapped into the duodenum,
and the postoperative pathological diagno-
sis was gastric GIST. A diagnosis of GIST
can only be confirmed by histological
and IHC methods. Histologically, strong
expression of c-Kit protein (CD117, a type
III tyrosine kinase receptor encoded by
the c-KIT proto-oncogene) suggests
that GISTs originate from interstitial
cells of Cajal or their precursors.
Immunologically, GISTs are defined by
positive immunostaining for CD117 (over-
expressed in 95%) and CD34 (positive in
60%–70%),36 and identification of CD117
expression by IHC staining is thus enough
to make a clinical diagnosis of GIST.
However, approximately 40% of tumors
with PDGFRA mutations are weakly
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positive or negative for CD117.37,38 The
positive-expression rate of DOG1 in GIST
is up to 94.8%, with a high sensitivity of
89% and a higher positivity rate in epithe-
lioid GIST than CD117.37,39,40 In the cur-
rent case, IHC revealed CD117 (weak þ),
CD34 (þ), and DOG-1 (þ) expression,
and routine hematoxylin–eosin staining
revealed that the cells were epithelioid,
thus confirming the final diagnosis of
epithelioid GIST. Based on the above evi-
dence, the patient was eventually diagnosed
with gastroduodenal intussusception caused
by epithelioid gastric GIST.

The treatment of gastroduodenal intus-
susception caused by gastric GIST mainly
includes surgical resection and endoscopic
treatment. Twenty-two previous cases3–5,15–33

were treated by surgical resection and only
two cases11,14 were treated by endoscopic
submucosal dissection (ESD). Notably,
12 cases underwent laparoscopic surgery,
but no studies have reported the use of
a robotic approach. Surgery is thus the
main treatment option for most cases of
gastroduodenal intussusception caused by
gastric GIST, with different surgical meth-
ods depending on the size and location of
the tumor. Endoscopic treatment includes
endoscopic reduction and endoscopic
resection. Faulx et al.41 suggested that
endoscopic full-thickness resection, submu-
cosal tunnel endoscopic resection, and full-
thickness ESD were viable options for
GISTs of 2 to 4 cm. Among the previous
24 case reports, only one patients under-
went combined laparoscopic and endoscop-
ic intragastric wedge resection given the
lesion size and location.33 In the current
case, the patient initially underwent endo-
scopic reduction but refused further surgi-
cal resection. However, he was admitted to
the hospital for further surgery 1.5 years
later because of the occurrence of more
severe symptoms. In summary, laparoscop-
ic resection is the main treatment for
this disease. If necessary, intraoperative

gastroscopy can be used to locate the

lesion to ensure the smooth completion of

laparoscopic surgery. Endoscopic reduction

may be an alternative option for patients

who are unsuitable for resection, such as

elderly patients who are not candidates for

surgery or general anesthesia.11,14

Conclusion

Gastroduodenal intussusception caused by

gastric GIST usually manifests with upper

abdominal discomfort, abdominal pain,

and nausea, with acute pancreatitis in a

few cases. Endoscopy and abdominal CT

examination have important clinical value

for the diagnosis of gastroduodenal intus-

susception caused by gastric GIST, and

tumor reduction can be carried out endo-

scopically. The final diagnosis depends on

postoperative pathological examinations,

and regular postoperative follow-up is

mandatory.
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