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exceedingly rare in other sites. Only 73 cases of HGM of the rectum
have been described in the literature. Here, we present a 32-year-old
patient who underwent colonoscopy for persistent abdominal pain,
wherein a lesion ultimately described as rectal HGM was discovered.
Biopsy tissue was exclusively composed of gastric mucosa, raising con-
cern for preanalytical error by sample mix-up. Microsatellite testing
against a colonic polyp excised during the colonoscopy was employed
to confirm the diagnosis and exclude sample mix-up. Subsequent re-
section of the HGM corroborated the diagnosis, and focal complete
intestinal metaplasia was found at its epicenter. This report highlights
the utility of molecular microsatellite testing in confirming the diagno-

sis of ectopic tissues.

Introduction

Heterotopic gastric mucosa (HGM) is the presence of gastric
mucosa outside of the stomach, most commonly found in the
esophagus [1]. Only 73 cases of HGM of the anus or rectum
have been reported in the literature [2,3]. Resection of the le-
sion is generally recommended as treatment for rectal HGM
[2,4]. While malignant transformation has not been reported
in rectal HGM, it has been reported in other sites of HGM [5,6].
The absence of reported malignant transformation in rectal
HGM may be due to its rare nature and not necessarily due to
pathophysiological differences in transformation between HGM
sites. Resection of rectal HGM is recommended due to the po-
tential for malignant transformation via the intestinal metapla-
sia pathway, similar to that seen in gastric Helicobacter pylori
infection. Microsatellite testing is a molecular technique which
“fingerprints” samples by identifying alleles of short tandem re-
peat sequences, allowing identification of the patient of origin

when compared to distinct tissue samples [7]. Here we employ
microsatellite testing to corroborate a diagnosis of HGM by ex-
cluding the remote possibility of tissue contamination in surgi-
cal pathology.

Case summary

A 32-year-old female with past medical history of smoking,
obesity, gallstone pancreatitis, and polycystic ovarian syndrome
presented to clinic with right upper quadrant abdominal pain
associated with hunger and fatty food consumption. Ultimately,
a colonoscopy was performed, wherein a 12 mm sessile poly-
ploid lesion with focal villous-appearing mucosa was discovered
in the distal rectum (Figure 1). The distal border of the lesion
was adjacent to the dentate line. The lesion was biopsied in ad-
dition to resection of a 2 mm polyp that was discovered in the
sigmoid colon.
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Oxyntic gastric mucosa lining the lamina propria was iden-
tified throughout the entirety of the rectal biopsy specimen,
with notable absence of any colonic mucosa. Due to the lack of
colonic mucosa seen in the biopsy specimen, preanalytical er-
ror by sample mix-up was suspected. Molecular microsatellite
testing between the biopsy specimen and the concomitantly re-
sected 2 mm polyp was performed. Testing for 16 short tandem
repeats (STR) was performed in both the resected polyp and
biopsy specimen (Table 1). Alleles for each STR were found to be
identical between the two specimens, supporting that the two
specimens originated from the same patient and confirming the
diagnosis of HGM.

The rectal HGM lesion was resected five months later. Histo-
pathologic examination of the resection revealed gastric muco-
sa with an abrupt transition to colonic mucosa, as well as a focal
point of complete intestinal metaplasia within the central HGM
(Figure 2). This finding correlates with the focal villous changes
observed grossly at colonoscopy (Figure 1C, circle). After thor-
ough examination, no dysplasia was identified.

~

Figure 1: Colonoscopy findings, rectum. (A) Sessile polyploid le-
sion, seen in retroflexion. (B) Lesion, seen in forward view. (C) Le-
sion, seen in retroflexion. Villous mucosa circled. (D) Relation of

\\dentate line to lesion. /

Figure 2: Resection histopathology. (A) Rectal HGM resection
specimen with benign oxyntic mucosa abutting colonic crypts
(H&E; 20X magpnification). (B) Rectal resection specimen with fo-
cal complete intestinal metaplasia with goblet cells (arrowhead)
arising within a region of heterotopic gastric mucosa (Alcian blue,
\\ZOOX magnification). No dysplasia was identified. /

Table 1: Microsatellite testing of resected lesions. Microsatel- \
lite testing of 16 short tandem repeats between the rectal HGM
lesion and the concomitantly resected sigmoid polyp. Test reveals
identical alleles between the two samples, ruling out preanalytical
error (specimen mix up) and confirming the diagnosis of HGM. /

STR Marker HGM Lesion alleles Sigmoid Polyp alleles
VWA 16 16
TPOX 8 8
THO1 9.3 9.3
FGA 20,21 20,21
D851179 11, 15 11, 15
D75820 7,12 7,12
D55818 11, 12 11, 12
D351358 16, 17 16, 17
D251338 18,21 18,21
D21S11 28,29 28,29
D195433 12,15 12, 15
D18S51 12,15 12, 15
D16S539 12,13 12,13
D13S317 10, 12 10, 12
CSF1PO 10, 12 10, 12
AMEL X X

STR: short tandem repeat; HGM: heterotopic gastric mucosa.

Discussion

HGM is an exceedingly rare finding outside of the esopha-
gus, with only 73 cases of rectal HGM reported in the literature.
While HGM is discovered incidentally in 19% of patients, it most
commonly presents with hematochezia, but is also reported to
present with upper abdominal pain as a non-specific symptom
[2]. The patient presented here is another case of incidentally
discovered HGM of the rectum.

Histopathological examination revealed the gastric mucosa
was oxyntic in nature, which is seen in 83% of reported cases of
HGM of the rectum [2,8]. Additionally, we report the discovery
of focal complete intestinal metaplasia within the rectal HGM.
Complete intestinal metaplasia (CIM) within rectal HGM is a
rare finding, with only two other cases reported in the litera-
ture [2,9,10]. CIM in rectal HGM is reported to be concerning
for development of dysplasia within the HGM, as seen in the
metaplasia-adenoma-carcinoma sequence of antral gastric He-
licobacter pylori infection [11,12]. In fact, four cases of infection
of HGM by Helicobacter pylori have been previously reported
[2]. Acid production by HGM has been confirmed by pH probe,
and similar to Meckel’s diverticulum the lesion can cause irrita-
tion and ulceration of the affected colon. Treatment with pro-
ton pump inhibitor (PPI) or H2-receptor antagonist medications
have been shown to lead to healing and resolution of ulcers as-
sociated with HGM [2].

Short tandem repeats (STRs), or microsatellites, are regions
of the genome consisting of short (<10 bp) repeating DNA se-
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quences [13]. Mutations in these microsatellites are more com-
mon than in other areas of the genome, particularly in the num-
ber of repeats [14]. As a result, sequencing of STRs can be used
as a molecular “fingerprint” of patient identity in tissue speci-
mens. This is commonly employed in forensic pathology and pa-
ternity testing [15,16]. STR testing is a powerful molecular tech-
nique capable of confirming or excluding relationships between
two specimens or individuals. Cases such as this rectal HGM are
highly suspicious for preanalytical error (sample mix-up) due to
their rare nature and unexpected histological features.

Conclusion

Preanalytical errors in tissue diagnosis portend devastating
clinical and medicolegal consequences and warrant rigorous
investigation. We establish here that when multiple specimens
are available, molecular microsatellite testing is a reliable meth-
od that can be used to confirm rare ectopic diagnoses (such as
rectal HGM) which may otherwise dismissed.
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