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Abstract
Background: Gastric diverticula (GD) are outpouchings of 
the stomach wall that typically form in the fundus. They are 
the least common gastrointestinal diverticula, and are very 
rare anatomic abnormalities overall. Summary: Although 
most GD are asymptomatic and are usually discovered inci-
dentally during routine diagnostic testing, they can present 
with variable symptoms. Occasionally, complications can 
develop that may be life-threatening and are indications for 
surgical management. Key Messages: Here, we provide a lit-
erature review of GD where we discuss the pathogenesis, 
clinical manifestations, investigations and diagnostic ap-
proach, and various management options for this uncom-
mon disorder. © 2019 S. Karger AG, Basel

Introduction

Gastric diverticula (GD) are outpouchings of the 
stomach wall that often form in the fundus, most fre-
quently along the posterior wall [1]. They have features 

similar to those of small bowel diverticula and colonic 
diverticula [2]. GD are the least common gastrointestinal 
diverticula, and are very rare anatomic abnormalities 
overall. In fact, they are usually discovered incidentally 
during routine diagnostic testing. The rates of detection 
vary depending upon the method used to detect them. 
Estimates of prevalence range from 0.04% (165/380,000) 
in upper gastrointestinal contrast radiographic studies to 
0.01–0.11% in upper gastrointestinal endoscopies to 
0.02% (6/29,900) in autopsy studies [1, 3–5]. In an early 
autopsy series, a prevalence of 0.1–2.6% was reported [6]. 
However, this wide range of prevalence has not been sup-
ported by the most recent literature, and GD are likely far 
less common than 2.6%. They arise with equal distribu-
tion between men and women, and patients characteristi-
cally present between 50 and 70 years of age.

Although most individuals with GD are asymptom-
atic, others can present with variable abdominal symp-
toms, including epigastric pain and discomfort, nausea, 
vomiting, dyspepsia, early satiety, a vague sensation of 
postprandial fullness, belching, halitosis, anorexia, and 
dysphagia [5, 7–9]. Occasionally, complications, such as 
ulceration, upper gastrointestinal bleeding, hemorrhage, 
perforation, and malignant transformation, can develop 
that may be life-threatening and are indications for surgi-
cal management [9, 10]. The rarity of this disorder, as well 



Shah/Patel/Sunkara/Papafragkakis/
Shahidullah

Inflamm Intest Dis 2018;3:161–166162
DOI: 10.1159/000495463

as the presence of a vague and nonspecific symptomatol-
ogy, necessitates a high clinical index of suspicion from 
the internist, gastroenterologist, or surgeon.

A literature search on GD was performed using the 
PubMed search engine. The “keywords” above were used 
to locate relevant journal articles. Here, we provide a 
comprehensive literature review of this uncommon dis-
order.

Pathogenesis

GD can be classified into two types – congenital, or 
true, diverticula and acquired, or false, diverticula – with 
congenital diverticula being more common [3, 11–15]. 
True diverticula contain all layers of the gastric wall. In 
contrast, false diverticula do not. Furthermore, false di-
verticula can be classified into two types – pulsion and 
traction. Pulsion diverticula develop as a result of in-
creased intraluminal pressure, such as from chronic 
coughing and from obesity. Conversely, traction diver-
ticula develop as a result of contractile forces – either 
from an adjacent inflammatory process, or from perigas-
tric adhesions from coexisting illnesses. These include 
peptic ulcer disease, pancreatitis, cholecystitis, cancer, 
gastric outlet obstruction, and gastroesophageal reflux 
disease [9, 16, 17]. In particular, traction diverticula in the 
stomach have been reported to occur following surgical 
procedures, including Roux-en-Y gastric bypass surgery 
[6, 17, 18].

Although GD can develop nearly anywhere along the 
stomach wall, the two main types usually occur in differ-
ent locations. Congenital diverticula, which compose 70–
75% of all GD, are typically situated along the dorsal wall 
of the fundus, 2–3 cm below the gastroesophageal junc-
tion and 3 cm from the lesser curve [3]. Interestingly, con-
genital diverticula in the prepyloric area are likely to be 
associated with aberrant pancreatic tissue, a relatively fre-
quent finding [13]. In contrast, acquired diverticula, also 
referred to as pseudodiverticula, are less frequent and are 
typically situated in or near the antrum [3]. GD are most-
ly solitary lesions that vary in size from 1 to 5 cm in diam-
eter, with infrequent reports describing diverticula as 
large as 10–11 cm [16, 19, 20].

It is hypothesized that congenital diverticula develop 
due to the dividing of the longitudinal muscle fibers at the 
level of the cardia, leaving only the circular muscle fibers 
in the wall of the stomach and, as a result, forming a weak 
area through which a diverticulum can develop during 
the fetal period. This premise was supported by Reich 

[21], who described GD in the fetus, as well as by Lewis 
[22], who reported gastrointestinal diverticula in the fetus 
as early as 1908.

Clinical Manifestations

Although most individuals with GD are asymptomatic, 
others can present with variable abdominal symptoms, in-
cluding epigastric pain and discomfort, nausea, vomiting, 
dyspepsia, early satiety, a vague sensation of postprandial 
fullness, belching, halitosis, anorexia, and dysphagia [5, 
7–9]. The most common symptom is upper abdominal 
pain, which has been reported in 18–30% of cases [3, 6]. In 
fact, patients may report vague upper abdominal pain 
without any additional symptoms [7]. Other patients may 
report persistent, progressively worsening symptoms of lo-
calized epigastric pain, heartburn, and nausea despite pro-
ton pump inhibitor (PPI) therapy – complaints that are 
typical of severe gastroesophageal reflux disease [23–25]. 
Vomiting and dyspepsia are less common [6]. Still other 
patients may report a long history of frequent belching and 
a socially disabling halitosis, possibly due to retention of 
food and bacterial overgrowth inside the GD [5, 7, 8, 25].

It has been hypothesized that the size of the diverticu-
lar neck may be related to the development of symptoms. 
Often, GD with a wide neck are asymptomatic, possibly 
because food as well as digestive juices have a low ten-
dency to become trapped. It has been hypothesized that 
retention of food followed by distention of the GD may 
produce pain [26, 27].

Infrequently, individuals with GD can develop com-
plications, such as ulceration, upper gastrointestinal 
bleeding, hemorrhage, perforation, and malignant trans-
formation, which may be life-threatening and are indica-
tions for surgical management [9, 10]. It has been hypoth-
esized that retention of food followed by the release of 
digestive juices inside the mucosal sac can cause inflam-
mation, resulting in diverticulitis and possibly ulceration, 
hemorrhage, or even perforation [26, 27]. Also, GD have 
been reported very rarely to be associated with abscess 
formation and adenocarcinoma [28–31].

Since the clinical manifestations of GD can mimic 
those of other prevalent gastrointestinal illnesses, it can 
be a challenge to diagnose. Conversely, GD may only ex-
acerbate complaints that are triggered by more prevalent 
gastrointestinal pathologies. Palmer [16] discovered that 
in 30 of 49 patients with GD who were symptomatic, the 
clinical manifestations could be attributed to other gas-
trointestinal disorders.
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Investigations

In cases of GD, making an accurate diagnosis is very 
important given the possibility of uncommon, but severe, 
complications as well as the correlation with an ectopic 
mucosa and the potential for malignant conversion [29–
31]. The reports of gastric cancer found in and around 
GD are especially concerning. Thus, it is advised to per-
form a careful endoscopic examination and obtain biop-
sies from GD with suspicious, raised, or irregular borders. 
More often, GD are usually discovered incidentally dur-
ing routine diagnostic investigation of common gastroin-
testinal symptoms. However, the methods used to detect 
them can fail, and, thus, a combined diagnostic approach 
should be used [32]. GD can be identified through radio-
logical examinations (upper gastrointestinal contrast ra-
diographic study and abdominal CT scanning with oral 
contrast administration) and upper gastrointestinal en-
doscopic examinations (Fig. 1–3).

Upper gastrointestinal contrast radiographic studies 
(UGI series) and esophagogastroduodenoscopy (EGD) 
are the most reliable diagnostic methods to verify the 
presence of a diverticulum. However, UGI series occa-
sionally fail to establish the diagnosis, mainly due to non-
opacification with contrast of the diverticular sac due to 
a narrow diverticular neck [3, 16, 20]. Indeed, in a large 
review, Palmer [16] determined that 14 of 262 GD (5%) 
failed to be observed during UGI studies. It has been 

shown that during UGI series, the GD is best recognized 
with the use of a right, anterior oblique angle while the 
individual is in a Trendelenburg and slightly left lateral 
decubitus position [16, 20, 33, 34]. It is imperative to ob-
tain the lateral view in order to detect the outpouching of 
the diverticulum along the dorsal wall of the stomach 
[35].

By comparison, reports in the literature advise using 
EGD, the gold standard examination, to make an accurate 
diagnosis [18, 36]. This modality is useful not only in con-
firming the GD’s location and size, but also in providing 
the opportunity to perform a biopsy if a coexisting illness 
is suspected.

In general, the use of CT scans as part of the diagnostic 
workup for individuals with GD is not widely accepted 
due to potential misdiagnoses. There are many reports in 
the literature of cases that were misdiagnosed as left ad-
renal masses by CT imaging, with extensive unnecessary 
endocrinology workup and even exploratory laparotomy 
conducted in some cases [37–40]. In some of these mis-
reads of CT, the radiologist failed to identify an air bubble 
in the lesion, which signifies continuation with the gastric 
lumen and not a left adrenal mass. Given that most GD 
are situated along the dorsal wall of the stomach, it has 
been suggested that CT scans conducted in the prone po-
sition may assist in making the correct diagnosis, as this 
position may facilitate air movement to the top and for-
mation of an air-fluid level [41].

a

b

Fig. 1. a, b Upper gastrointestinal contrast 
radiographic study. Oral contrast was ad-
ministered through a gastrostomy tube. 
The patient was discovered to have a gastric 
diverticulum (arrows) along the greater 
curvature of the distal stomach.
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Conversely, some reports suggest that CT scans with 
oral contrast may, in fact, be useful in diagnosing GD, 
particularly when MRI has failed [25, 41–43]. Thus, al-
though most previously reported cases have utilized 
UGI series to confirm the diagnosis, these cases suggest 
that CT imaging, specifically when enhanced with oral 
contrast, may assist in differentiating GD from adrenal 
masses. Furthermore, in yet another case of a GD imitat-
ing an adrenal adenoma on imaging, examining both the 
axial and coronal sections of an abdominal CT scan was 
found to be useful in differentiating a left adrenal gland 
lesion from a non-adrenal gland lesion such as a GD 
[43].

Management

The management of GD depends largely on the sever-
ity of the presenting complaints as well as on the size of 
the diverticulum. It is well documented that asymptom-
atic individuals do not require any treatment and can be 
left alone [16, 21, 44, 45]. The majority of diverticula is 
congenital, accidentally discovered, and asymptomatic, 
and therefore requires no treatment. Diverticula associ-
ated with significant symptoms or leading to complica-
tions – these diverticula are usually large in size – should 
be resected as there is no other effective treatment.

Medical and Nonsurgical Management
Patients with GD who are symptomatic should initial-

ly be treated with PPI therapy, histamine H2 receptor an-
tagonist therapy, or antacid therapy. PPI therapy for sev-
eral weeks has been reported to alleviate symptoms in 
confirmed cases of GD [44]. Some authors support con-
servative treatment with antacid therapy, but this is with 
the awareness that symptom relief may be temporary [3, 
9]. In fact, several studies describe patients who presented 
soon after with refractory symptoms of worsening ab-
dominal pain and dyspepsia that failed to improve with 
either PPIs, H2 antagonists, or antacids [23, 46]. GD 
greater than 4 cm in diameter are more susceptible to 
complications and are less likely to respond favorably to 
medical management [9]. Patients who do not respond to 
the aforementioned treatment should undergo a diagnos-
tic EGD or UGI series.

Several reports have described successful endoscopic 
management of patients with GD who presented with 
acute upper gastrointestinal bleeding [2, 47]. No studies 
reported further complications that called for surgical 
management. Thus, EGD has an essential role in the 

ba

Fig. 2. a, b Endoscopic view of a gastric di-
verticulum (white arrows) located in the 
antrum. The pylorus (black arrows) is vis-
ible in the lower left part of the images.
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Fig. 3. Endoscopic view of a gastric diverticulum (white arrow) 
located in the body of the stomach.
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management of acute upper gastrointestinal bleeding due 
to GD.

In 1 case, endoscopic resection was applied to an ab-
normally shaped, inverted-type, early gastric cancer 
(EGC), which was shaped similar to a GD as a result of 
submucosal inflammation and infiltration [31]. The le-
sion was successfully treated with endoscopic submuco-
sal dissection, an endoscopic maneuver that has been es-
tablished as a standard treatment option for EGC that 
does not carry the possibility of lymph node or distant 
metastases. This case is a unique report of an endoscopic 
submucosal dissection performed on an EGC that hap-
pened to be associated with a small diverticulum. It was 
resected successfully without complications.

Surgical Management
Surgical resection continues to be the main treatment 

when the GD are large (> 4 cm in diameter), patients are 
still symptomatic after PPI therapy, and complications, 
such as ulceration, upper gastrointestinal bleeding, hem-
orrhage, perforation, and malignant transformation, 
have occurred. Palmer [16, 45] reported that two-thirds 
(6 of 9) of symptomatic patients with GD who underwent 
surgical resection had excellent outcomes and remained 
symptom free after the surgery.

Both open and laparoscopic surgical resections lead to 
excellent results, although, currently, the laparoscopic 
approach is preferred. In 2 cases, described earlier in this 
literature review, this approach was effectively performed 
without any technical difficulties [8, 25]. In experienced 
hands, a laparoscopic dissection is frequently easier to 
perform. By comparison, the minimally invasive surgical 
approach can occasionally be challenging because GD are 
frequently collapsed, concealed in the splenic bed, or 
deeply adherent to the posterior surface of the pancreas 
[16, 46]. In short, laparoscopic resection is both a safe and 
feasible surgical approach with excellent outcomes, and is 
indicated for individuals with GD who are symptomatic.

Resection of the incorrect part of the stomach has been 
reported, as well [18]. Therefore, it should be strongly 
considered to combine the surgical procedure with intra-

operative endoscopy. This would allow for the discovery 
of elusive GD by stretching the diverticular sac [5, 48–50], 
especially as reoperation for posterior GD has been re-
ported [51].

Conclusions

GD are rare and require a high clinical index of suspi-
cion by the physician. Vague symptoms, such as pain, dis-
comfort, and dyspepsia, may be related to their presence. 
Other hygiene-related symptoms with a serious social im-
pact, such as halitosis, may trigger specific investigation 
for GD. UGI series and EGD play important roles in the 
diagnosis of GD. Laparoscopic resection, sometimes as-
sisted by intraoperative endoscopy, is a safe and feasible 
surgical treatment that should be offered when GD are 
large, patients have not responded adequately to medical 
treatment, and complications have occurred.
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