
hypothesis that after a hamartomatous change occurs 
in the submucosal layer, some of these components 
are exposed to the gastric mucosa and, consequently, 
form a hypertrophic lesion. In Case 1, our hypothesis 
explains why a tiny hypertrophic change was first de-
tected on the top of the submucosal tumor using a 
detailed narrow band imaging-magnified endoscopy. 
There was no confirmation that the milky white mucous 
and calcification structures were exuding directly from 
the biopsy site like Case 1, and in Case 2 the presence 
of this mucous was indirectly confirmed during an en-
doscopic submucosal dissection (ESD). Regarding the 
pathogenesis of GHIP, a submucosal hamartomatous 
change may occur prior to the growth of hypertrophic 
portions. An en bloc  resection using ESD is recom-
mended for treatment.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: The pathogeneses of hamartomatous inverted 
polyps (HIP) and inverted hyperplastic polyps remain 
controversial. Our experience with 2 rare successive 
cases of HIP suggests that after a hamartomatous 
change occurs in the submucosal layer, some of these 
components are exposed to the gastric mucosa and, 
consequently, form a hypertrophic lesion. An en bloc  
resection by endoscopic submucosal dissection is rec-
ommended for treatment.
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Abstract
Gastric hamartomatous inverted polyps (GHIP) are dif-
ficult to diagnose accurately because of inversion into 
the submucosal layer. GHIP are diagnosed using the 
pathological characteristics of the tumor, including the 
fibroblast cells, smooth muscle, nerve components, 
glandular hyperplasia, and cystic gland dilatation. Al-
though Peutz-Jeghers syndrome, juvenile polyposis, 
and Cowden disease are hereditary, it is rare to en-
counter 2 cases of monostotic and asymptomatic gas-
tric hamartomas. The pathogeneses of hamartomatous 
inverted polyps and inverted hyperplastic polyps remain 
controversial because of the paucity of reported cases. 
There are 3 hypotheses regarding the pathogenesis of 
complete gastric inverted polyps. Based on our experi-
ence with 2 successive, rare GHIP cases, we affirm the 
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INTRODUCTION
Gastric hamartomatous polyps (GHP) have been report-
ed as GHIP because of  inversion into the submucosal 
layer of  the main body[1]. GHIP located in the submuco-
sal layer and gastric submucosal tumors (SMT) are rarely 
reported, making an accurate diagnosis difficult[2]. GHIP 
are diagnosed using the pathological characteristics of  
the tumor, including the fibroblast cells, smooth muscle 
proliferation, nerve components, vasoformative tissue, 
glandular hyperplasia, and cystic gland dilatation[2,3]. 
GHIP > 20 mm in diameter are recommended to be 
treated with an en bloc resection with laparoscopic wedge 
resection of  the stomach or endoscopic submucosal re-
section (ESD) rather than a conventional polypectomy, 
endoscopic mucosal resection (EMR) with piecemeal 
resection, or subtotal or total gastrectomy because there 
is a paucity of  studies regarding the long term outcomes 
of  GHIP and these polyps occasionally contain paracan-
cerous portions (approximately 20% of  GHIP)[2-4]. Fur-
thermore, there are some controversial reports regarding 
the pathogenesis or natural growth history of  GHIP. 
One hypothesis suggests that the submucosal hamarto-
matous or heterogenic gastric mucosa components grow 
up to the mucosal surface; however, another hypothesis 
suggests that hyperplastic components or the mucosa is 
inverted into the submucosa[5,6]. 

Here, we report 2 cases (31-year-old and 65-year-old 
patients) that will aid in the understanding of  the patho-
genesis and growth process of  GHIP.

CASE REPORT
A 31-year-old woman was found to have a gastric SMT 
in the great curvature of  the upper body of  the upper 
GI tract during her medical exam. She underwent an 
esophagogastroduodenoscopy (EGD) and endoscopic 
ultrasound (EUS) (radial scan, 20 MHz). The EGD 
showed a gastric SMT measuring 30 mm in diameter in 
the greater curvature of  upper body with bridging folds 
and a tiny reddish spot on the top (Figure 1A). With the 
exception of  the tiny reddish spot, the SMT surface was 
normal gastric mucosa. Using narrow band imaging-
magnified endoscopy (NBI-ME), the tiny reddish area 
was shown to be dilated with banded marginal crypt 
epithelium that differed from the surrounding mucosa 
and consisted of  small round pits of  normal fundic 
glands (Figure 1B). A biopsy specimen taken from the 
tiny reddish spot showed hyperplastic gastric mucosa. 
Milky white mucous and calcification structures were 
found to be exuding from the biopsy site (Figure 1C). 
After draining the mucous, a solid portion with small 
cystic changes was found inside the SMT wall using for-
ceps (Figure 1D). An EUS (radial scan, 20 MHz) before 
the biopsy revealed a heterogeneous tumor with a cystic 
area and calcification spots with acoustic shadow (Figure 
2A). After the biopsy and draining of  the mucous, we 
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Figure 1  Esophagogastroduodenoscopy showed a submucosal tumor. 
A: The esophagogastroduodenoscopy (EGD) showed a gastric submucosal 
tumor (SMT) measuring 30 mm in diameter in the greater curvature of upper 
body with bridging folds and a tiny reddish spot on top (yellow arrow); B: Using 
NBI-ME, the tiny area was observed to be dilated with banded marginal crypt 
epithelium (yellow arrows); C: Milky white mucous and calcification structures 
(blue arrow) were exuding from the biopsy site (yellow arrow); D: The solid por-
tion inside the wall of the SMT with small cystic changes were exposed using 
forceps (yellow arrow).



conducted an EUS from inside the SMT by filling the 
tumor cavity with distilled water and inserting the EUS 
probe (Figure 2B). The EUS from inside the SMT cav-
ity showed 5 specific structural layers (high-low-high-
low-high). The EUS findings suggested that the 5 lay-
ers (high-low-high-low-high) were mucosa, muscularis 
mucosa, submucosa, muscularis mucosa, and mucosa, 
similar to a reverse layer pattern. The patient had no 
clinical symptoms, no family history, and no laboratory 
data abnormalities. Based on the EGD and EUS find-
ings, including the heterogeneous echo pattern, small 
cystic structure, and spotty calcification, we suspected 
the presence of  GHIP and lymphangioma with inflam-
matory changes. As it was difficult to make a definitive 
diagnosis and disprove the likelihood of  a paracancerous 
lesion, we believed that an en bloc resection of  the SMT 
was necessary to obtain an accurate diagnosis. After ob-
taining written informed consent from the patient, we 
resected the SMT by endoscopic submucosal dissection 
(ESD). A hematoxylin and eosin (HE) stain of  the re-
sected SMT is shown in Figure 2C (× 20) and Figure 2D 
(× 100). Histologically, the 5 structural layers (high-low-
high-low-high) shown in the EUS and with the HE stain 
(× 20, Figure 2B and C red circle) consisted of  a normal 
gastric mucosal layer of  columnar epithelium of  pyloric 
glands and fundic glands (high) (Figure 2D, yellow ar-
row), an immature fibroblast cell rich layer (low) (Figure 
2D, black arrow), a pyloric gland rich layer (high) (Figure 

2D, yellow arrow), muscularis mucosa (low) (Figure 2D, 
black arrow), and a normal gastric mucosal layer of  co-
lumnar epithelium (high) (Figure 2D, yellow arrow) from 
inside the stomach. As shown in Figure 1C, the milky 
white mucous and calcification structures were not con-
firmed. The high echo solid portion of  the SMT with 
tiny low echoic cystic spots (Figure 2B, blue circle) were 
shown to be the proliferation of  pseudo-pylorus glands, 
cystic glands without cytological atypia, fibroblast cells, 
smooth muscle proliferation, nerve elements, glandular 
hyperplasia, and cystic gland dilatation.

A 65-year-old man was admitted to treat a SMT mea-
suring 40 mm in diameter in the greater curvature of  the 
middle body. The size of  the SMT had increased from 20 
mm in diameter, which had been reported 5 years previ-
ously; in addition, on the top of  the SMT, there was a 
reddish and erosive nodular surface measuring 10 mm in 
diameter that had been previously reported to measure 
only a few mm in diameter (Figure 3A, B). An EUS (ra-
dial scan, 20 MHz) revealed a heterogeneous tumor with 
small spotty cystic areas, a large anechoic cystic part with 
papillary structures, and 5 specific structural layers (high-
low-high-low-high) as its wall (Figure 3C, D). Considering 
the EGD and EUS results and the clinical progression of  
the SMT size, the GHIP may have been paracancerous. 
Therefore, an en bloc resection with ESD was performed 
to obtain an accurate diagnosis (Figure 4A). During the 
ESD (as shown in Figure 4B, C), milky white compo-
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Figure 2  Endoscopic ultrasound before and after the biopsy and histology. A: An EUS before biopsy revealed a heterogeneous tumor with a cystic area and 
calcification spot (yellow arrow); B: An endoscopic ultrasound (EUS) from inside the submucosal tumor (SMT) filled with distilled water and an inserted EUS probe 
showed 5 specific layers (red circle); C: An HE stain (× 20) also showed the 5 structural layers. The hyperechoic portion showed proliferation of pseudo-pylorus glands 
and cystic gland dilatation without cytological atypia (blue circle); D: The 5 layers consisted of a normal mucosal layer (yellow arrow), immature fibroblasts (black ar-
row), pyloric glands (yellow arrow), muscularis mucosa (black arrow) and another normal mucosal layer (yellow arrow) (HE stain × 100). 
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sufficient safety margin from the tumor (Figure 4D).
Similar to Case 1, the 5 structural layers (high-low-

nents similar to those in Case 1 were observed. The le-
sion was resected as a complete en bloc specimen with a 

Figure 3  An submucosal tumor measuring 40 mm in diameter was found in the greater curvature of the middle body. A and B: The size of the submucosal 
tumor (SMT) had increased from the 20 mm in diameter that was reported 5 years before. In addition, a reddish erosive part 10 mm in diameter was found on the top 
of the SMT (yellow arrows). C and D: An endoscopic ultrasound revealed a heterogeneous tumor with small spotty cystic areas, a large anechoic cystic part, with pap-
illary structures and 5 specific structural layers as its wall.

A B
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Figure 4  Endoscopic submucosal dissection to resect the submucosal tumor. A: An en bloc resection using endoscopic submucosal dissection (ESD) was 
performed to obtain an accurate diagnosis; B and C: Similar to Case 1, milky white components were observed during the ESD (black arrows); D: The lesion was 
completely resected with a sufficient safety margin.
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high-low-high) shown in the EUS and HE stain (× 20) 
(Figure 5A, B, yellow circle) consisted of  a normal gastric 
mucosal layer, immature fibroblast cell rich layer, pyloric 
gland rich layer, muscularis mucosa, and normal gastric 
mucosa. The high echo solid portion with tiny low echoic 
cystic spots (Figure 5A, B and C, blue circle) showed 
proliferation of  pseudo-pylorus glands, cystic glands with 
cytological atypia, fibroblast cells, smooth muscle prolif-
eration, nerve elements, glandular hyperplasia, and cystic 
gland dilatation (Figure 5D). This SMT was inverted into 
the submucosal layer, as highlighted by the red bold ar-
row (Figure 5B).

DISCUSSION
GHPs are pathologically defined by cystic dilated hyper-
trophic pseudo-pylorus gland proliferation and smooth 
muscle located in the submucosal layer with branching 
from the proliferation of  smooth muscle bundles[7]. Al-
though Peutz-Jeghers syndrome, juvenile polyposis and 
Cowden disease are hereditary, it is rare to encounter 2 
cases of  monostotic and asymptomatic gastric hamarto-
mas[8-12]. GHIP is difficult to diagnose accurately without 
endoscopic resection and pathological investigation be-
cause of  its inverted grown into the submucosal layer and 
the paucity of  case reports[2]. However, GHIP may be 
identified by the exuding of  milky mucous, calcifications 
from the biopsy site, and specific EUS findings. There 
have been reports that GHIP was diagnosed by EUS 

examination and the observation of  hyper echoic lesions, 
including small cystic hypo echoic spots (a heterogeneous 
tumor), in the 3rd layer (submucosal layer)[3]. In Case 1, an 
EUS examination from inside the tumor cavity was per-
formed by inserting an EUS probe after cutting a portion 
of  the tumor surface; forceps were used to obtain addi-
tional detailed information about the wall structure (high-
low-high-low-high). A previous Japanese case report 
mentioned that EUS-fine needle aspiration was useful for 
diagnosing GHIP with 82% sensitivity, 100% specificity, 
and an overall 92% success rate. In addition, a differential 
diagnosis of  GHIP and an aberrant pancreas with cystic 
pancreatic ducts was reported to be particularly difficult[2]. 
Pathological findings of  inverted ectopic gastric pseudo-
pyloric glands in the submucosal layer is vital for diagnos-
ing GHIP; therefore, an en bloc resection using an ESD 
method was a viable treatment option in our 2 reported 
cases.

The pathogeneses of  hamartomatous inverted polyps 
(HIP) and inverted hyperplastic polyps (IHP) remain 
controversial because of  the paucity of  documented cas-
es[13]. A previous report suggested that GHIP should be 
classified as IHP because the rupture, thinning, and frailty 
of  muscularis mucosae is caused by repeated erosions 
reaching the muscularis mucosae and gastric glands that 
are inverted into the submucosal layer, and the obstruc-
tion of  a drain outlet for produced mucous leads to cystic 
dilatation of  ectopic gastric glands[3]. There are currently 
3 hypotheses regarding the pathogenesis of  complete 

A B

C D

Figure 5  An endoscopic ultrasound and histological comparison. A: An endoscopic ultrasound (EUS) revealed a heterogeneous tumor; B: The 5 layers shown 
in the EUS and HE stain (× 20) (yellow circle) consisted of a normal mucosa layer, immature fibroblast cells, pyloric glands, muscularis mucosa, and another normal 
mucosa layer. The surface mucosa was inverted into the submucosal layer (red arrow); C and D: The hyperechoic solid portion had tiny low echoic cystic spots (blue 
circle) and showed the proliferation of pseudo-pylorus glands, cystic glands, fibroblast cells, smooth muscle, and nerve elements.
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gastric inverted polyps. One hypothesis contends that 
after a hyperplastic change occurs on the gastric mucosa 
surface, these components invert into the submucosal 
layer, and the submucosal glandular or cystic elements 
transform into an SMT-like tumor. Another hypothesis 
speculates that after a hamartomatous change occurs in 
the submucosal layer, some of  these components are 
exposed to the gastric mucosa, thereby forming a hyper-
trophic lesion. A third hypothesis argues that a hyper-
plastic polyp is incidentally formed on the top of  mucosa 
from the original submucosal hamartomatous change. 
Based on our experience with 2 rare cases of  GHIP, we 
affirm that the second hypothesis is likely the basis for 
the GHIP pathogenesis. Case 1 supports this hypothesis 
because a tiny hypertrophic change was first detected on 
the top of  the SMT using detailed NBI-ME. We found 
that a portion of  the submucosal hamartomatous com-
ponents were exposed to the surface of  the SMT, with a 
tiny hypertrophic change. In Case 2, the SMT grew to 20 
mm in diameter in the greater curvature of  the middle 
body after it had been originally detected 5 years prior; in 
addition, a tiny reddish and erosive nodular spot in the 
hypertrophic mucosa on top of  the SMT had grown to 
10 mm in diameter. These data confirm the chronological 
changes in the hypertrophic mucosa on top of  the SMT.

No report has confirmed the milky white mucous 
and calcification structures exuding from the biopsy site 
directly and confirmed indirectly during the ESD[14]. Al-
though GHPs are benign tumors, approximately 20% 
coexist with paracancerous or cancerous areas[15]; there-
fore, it is important to diagnosis these polyps, and the 
recommended treatment is an en bloc resection using an 
ESD method. There was an atypical portion with high 
density nuclei in Case 2; thus, it was suggested that en bloc 
resection using an ESD method was pathologically more 
important than a piecemeal resection with EMR.

In conclusion, as submucosal hamartomatous chang-
es of  GHIP might occur prior to the development of  
secondary hypertrophic portions from our experiences 
of  two rare cases, more cases are needed to be stored to 
evaluate the pathogenesis of  GHIP. For treatment, an en 
bloc resection using an ESD method is recommended.
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