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Abstract

BACKGROUND

Gastric hamartomatous inverted polyps (GHIPs) are benign polyps of the gastric
submucosal layer. Currently there are 52 reported cases in the English literature.
According to a literature review, approximately 27% of GHIPs show a coexisting
carcinoma.

CASE SUMMARY

A 66-year-old man was referred to our institution with ulcerative lesions detected
on esophagogastroduodenoscopy (EGD) during a regular check-up. Other
medical findings were nonspecific. The lesions had borderline histologic features
that could not exclude malignancy and were followed up with three EGDs and
biopsies at intervals of 3 mo. The latest biopsy was revealed as an adenocar-
cinoma. A total gastrectomy was performed to remove the tumor. The surgical
specimen revealed a 6.9 cm x 4.5 cm sized GHIP with a coexisting 1.6 cm sized
well-differentiated adenocarcinoma which extended to the muscularis propria.
The malignancy did not originate from the GHIP but showed an overlap.

CONCLUSION

A large GHIP, which was unusually presented as an ulcerative lesion, was
surgically removed, and was accompanied by advanced gastric cancer. Regular
follow-up and thorough examinations of ulcerative lesions with equivocal biopsy
have resulted in appropriate diagnosis and treatment. Therefore, aggressive
intervention may be beneficial if GHIP is suspected.
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Core Tip: Gastric hamartomatous inverted polyps (GHIPs) are benign lesions that mostly present as small submucosal tumors
or polyps that are easily removed by endoscopic procedures. We report a rare case of GHIP that presented as a large ulcero-
infitrative mass that was removed by total gastrectomy and confirmed to be accompanied by gastric cancer. Our case
highlights that GHIPs may be a predisposing factor for malignancy due to ulcerative changes. Furthermore, the unusual
endoscopic features of GHIP broaden the outlook of physicians and emphasize the need for a thorough investigation of
GHIPs including the importance of complete resection.
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INTRODUCTION

Gastric hamartomatous inverted polyps (GHIPs) are benign polyps in which a foveolar, pyloric, or fundic glandular
epithelium densely proliferates downward in the gastric submucosal layer. GHIPs have been observed as solitary lesions
in patients without hereditary diseases. To the best of our knowledge, no more than 52 cases have been reported in the
English literature since it was first described in 1993[1-4].

The pathogenesis of GHIP has not been established, but it has been widely hypothesized that repeated erosion and
conversion of gastric glands into the submucosa lead to thinning and rupturing of the muscularis mucosa[5]. Several
studies have reported the coexistence of carcinomal3,6,7]. Kono et al[2] suggested that p53 alterations might be key to the
carcinogenesis of GHIP, but this has not been substantiated[2]. Herein, we report a case of a large GHIP with coexisting
gastric cancer that was initially considered an advanced gastric carcinoma.

CASE PRESENTATION

Chief complaints

A 66-year-old man was referred to the hospital due to ulcerated lesions incidentally found on an esophagogastroduoden-
oscopy (EGD), which is a regular health screening process provided by the Korean National Health Insurance Service for
all individuals aged > 40 years[8].

History of present illness
The patient was a 40 pack-years smoker and a heavy alcohol user who was taking medication for hypertension.

History of past illness

No previous signs or symptoms were observed.

Personal and family history
No previous personal or family history was recorded.

Physical examination
Vital signs and physical examination results were within normal limits.

Laboratory examinations
Laboratory findings were nonspecific except for slightly elevated liver enzyme levels.

Imaging examinations
No imaging was done before treatment plan was established.

Further diagnostic work-up

The initial EGD showed two healing-stage ulcer craters located at the posterior wall of the mid-body (Figure 1A).
Abnormal fold changes including clubbing and fusion were observed around the ulcer craters. An initial biopsy was
diagnosed as atypical glands that could not exclude malignancy. After 3 mo, during the first follow-up EGD, the ulcer
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Figure 1 Initial and follow-up endoscopic findings. A: Initial esophagogastroduodenoscopy (EGD) showing two whitish ulcerative lesions at the posterior
wall of the mid-body; B: In the first follow-up EGD, the lesions are healed with a reddish scar and several bulging areas of normal mucosa on the peripheral; C: The
last follow-up EGD presents a 4.5 cm-sized ulcero-infiltrative lesion in the posterior wall of the mid-body; D: In the retroflexed view, this lesion is covered with an
unevenly distributed regenerative epithelium and whitish discoloration. The tumor is identified as a well-differentiated adenocarcinoma.

healed and was covered with a reddish scar. Several bulging areas of the normal mucosa were observed around the ulcer
scar (Figure 1B). Biopsy of the ulcer scar was not definitive for malignancy. The second follow-up EGD was performed
after 3 mo with repeated biopsies. Histological results were the same as those of the previous biopsy. The third follow-up
EGD performed 3 mo later revealed a huge ulcero-infiltrative lesion measuring up to 4.5 cm with an irregular margin in
the posterior wall of the mid-body (Figure 1C). This lesion was covered with an unevenly distributed regenerative
epithelium and a whitish discoloration (Figure 1D). The endoscopic impression was advanced gastric cancer with a gross
feature of Bormann type 3. Multiple biopsies were performed to rule out malignancy and histological examination
revealed a well-differentiated tubular adenocarcinoma.

Preoperative computed tomography of the stomach revealed a 4.6 cm-sized lesion at the posterior wall of the mid-body
(Figure 2A). Differential diagnosis included a large ulcerative lesion with focal involvement of carcinoma or a 4.6 cm-
sized Bormann type 3 cancer. No lymph node or distant metastases were observed.

FINAL DIAGNOSIS

The surgical specimen revealed a 6.9 cm x 4.5 cm-sized ulcero-infiltrative lesion, in which the epicenter was located at the
posterior wall of the body (Figure 2B, blue area). Histopathological findings demonstrated a diffuse distribution of
submucosal glands within the lesion (Figure 3A and B). These glands were composed of foveolar, fundic, pyloric, and
intestinal type cells with focal cystic dilations and surrounded by smooth muscle bundles. The lesion was diagnosed as
GHIP. At the periphery of the GHIP, a 1.6 cm-sized well differentiated tubular adenocarcinoma was detected. The
malignancy did not originate from the GHIP, but mostly overlapped [Figures 2B (red area) and 3C]. Despite its relatively
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Figure 2 Preoperative image study and gross lesions of the stomach. A: Preoperative abdominal computed tomography detected a 4.6 cm-sized lesion
at the posterior wall of the mid-body (orange arrow); B: On the total gastrectomy specimen, a 6.9 cm x 4.5 cm-sized ulcero-infiltrative gastric hamartomatous inverted
polyps extending from the lesser curvature of the cardia to the posterior wall of the body (blue) and a 1.6 cm-sized adenocarcinoma located at the posterior wall of the
body (red) were indicated. The two lesions showed an overlap.

small size, the depth of the tumor extended to the muscularis propria (pT2 according to the American Joint Committee on
Cancer 8™ edition), with a steep decline from the mucosa to the ulcerative proportion probably due to ulceration caused
by the GHIP (Figure 3D).

TREATMENT

The patient underwent laparoscopic total gastrectomy.

OUTCOME AND FOLLOW-UP

The patient was discharged without complications and is under close follow-up.

DISCUSSION

We report a rare case of a large GHIP that was treated surgically due to a coexisting carcinoma. Reviewing 52 previous
cases, the median size of the GHIP was 2.1 cm (range: 0.1-4.5 cm)[2-4,7,9-16], which demonstrates that the current case
was exceptionally large (6.9 cm) (Supplementary Table 1). Kim et al[3] reported 12 cases of GHIP and classified them into
three histopathological types. Endoscopically, 12 cases were described as submucosal tumors (9 cases, 81.8%) or
pedunculated polyps (2 cases, 18.2%). Type 1 GHIP is characterized by a mucosal communicating structure at the center
and a well-defined smooth muscle boundary, accounting for half of all cases. Type 2 GHIP has a similar morphology to
type 1 GHIP, but does not have a central communicating structure. Type 3 GHIP does not have a mucosal communicating
structure or smooth muscle. Overall, GHIP cases have been described as submucosal tumors (43 cases, 82.7%) or
pedunculated polyps (6 cases, 11.5%) covered with a normal gastric mucosa on EGD[3]. Most cases are treated by
endoscopic or wedge resection[17]. However, the present GHIP showed a distinct ulcerative feature in which the differ-
ential diagnosis was an extensive advanced gastric cancer that was treated by total gastrectomy.

Several GHIPs have been reported to be accompanied by a carcinoma. Kim et al[3] reported that all three cases with
coexisting carcinoma were type 1 GHIP. The authors hypothesized that the central communicating structure of type 1
GHIP allows the continuous exposure of regional epithelial cells to luminal carcinogens and mechanical stress. In
contrast, the current case corresponding to type 2 presented as an ulcero-infiltrative lesion and still included a carcinoma
portion. Overall, among the previously reported 52 GHIP cases, seven were accompanied by early gastric cancer (13.5%)
and seven by advanced carcinoma (13.5%). Altogether, 26.9% (14 out of 52 cases) of GHIPs showed a coexisting
carcinoma, which warrants caution and intensive checkup if GHIP is suspected. Compared to the reported rate of
malignant change in low-grade adenomas, which is less than 10%[18], the possibility of finding carcinoma with GHIP is
relatively high. Since a biopsy cannot contain a substantial amount of the submucosal layer, additional diagnostic
examinations, such as endoscopic ultrasound and CT, could be performed. Considering the possibility of a coexisting
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Figure 3 Microscopic findings of the surgical specimen (hematoxylin and eosin staining). A: Gastric hamartomatous inverted polyp (GHIP) is
located in the submucosal layer with focal cystic dilations and is surrounded by smooth muscle bundles. On the left upper side, gastritis cystica profundas is adjacent
to the GHIP (20 x magnification); B: GHIP consists of heterogeneous glandular cell types (100 x magnification); C: GHIP is positioned separately under a well
differentiated adenocarcinoma (40 x magnification); D: Adenocarcinoma extending to the muscularis propria is shown (40 x magnification).

carcinoma in GHIP, complete resection of the lesion and thorough histologic examination are required. According to a
previous study, it is recommended that a GHIP larger than 2 cm should be treated by endoscopic submucosal dissection
[19].

The pathogenesis of carcinomas arising from GHIPs remains elusive. Gastritis cystica profundas (GCPs), which are
often encountered in microscopic examination of type 2 GHIP, are cystically dilated organizations in the submucosa or
muscularis mucosa, consisting of gastric glands[3]. GCPs may develop from chronic inflammation and ischemia resulting
in an interruption of the muscularis mucosa followed by subsequent gastric gland migration into the submucosa[20].
Several studies have reported that GCP can coexist with GHIP and GHIP may be derived from GCP[6,21,22]. Although
GHIPs are frequently associated with malignancies, it remains unclear whether GHIP is a direct aggravating factor for
carcinomas. However, since GCPs are strong predisposing factors for gastric carcinoma, GHIP, which may have arisen
from GCP, could also lead to the development of carcinoma via chronic inflammation[23]. In the current case, an
extensive and aggressive form of GHIP could have affected not only carcinogenesis but also played a substantial role in
aggravating the tumor to an advanced stage.

CONCLUSION

The current case revealed a large GHIP that overlapped with a small advanced gastric carcinoma. Unlike previous
reports, in which most GHIPs were identified as submucosal tumors or pedunculated polyps, this GHIP was displayed as
an ulcero-infiltrative type. When GHIP is suspected, clinicians should assertively intervene because the possibility of a
coexisting carcinoma is relatively high. Complete resection by endoscopy or surgery and thorough histologic examination
should be considered.
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