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Description
Fundic Gland Polyps (FGPs) were first described by Elster in

1976 [1]. FGPs histologically appear as dilated glandular cysts
with superficial foveolar and deep oxyntic mucosa which arises
from progressive formation and unfolding of secondary
glandular buds [2]. Although they were initially associated with
Familial Adenomatous Polyposis (FAP), the sporadic variant was
later recognized as the more common entity [3]. Since sporadic
FGPs are commonly small in size, with most between 2 mm and
7 mm, data on large (>10 mm) FGPs is lacking [4]. Except for
FGPs in familial adenomatous polyposis, the clinical course of
sporadic FGPs is generally benign. In a comparative study of 112
hyperplastic polyps, a majority of the identified malignant
polyps had a size >10 mm. Dysplasia in FAP-associated FGPs is
related to polyp size [5]. However, the malignant potential of
large FGPs >10 mm is unknown. We conducted a large
retrospective study that evaluates the risk factors, pathogenesis,
and risk of gastric cancer in large (>10 mm) sporadic FGPs.

A total of 4000 consecutive patients undergoing EGD from
April 2014 and December 2019 in a tertiary care hospital were
retrospectively reviewed. Patients were included if they were
found to have gastric polyps ≥ 10 mm on EGD and a
histopathologic diagnosis of FGP. We only included patients who
had sporadic FGP and excluded patients with any hereditary
polyposis syndromes like familial adenomatous polyposis (FAP),
dysplasia, adenoma, or carcinoma. Data on patient
demographics like age, race, sex, body mass index (BMI), past
medical history, PPI use, alcohol use, and tobacco use were
collected. In addition to indications for EGD, data on polyp
characteristics like the location of the polyp, size of the polyp,
and histopathology were also collected. Follow-up data were
recorded for patients who underwent repeat upper endoscopic
evaluation after index or first EGD.

A total of 4000 patients with a diagnosis of FGP were
screened and patients with dysplasia, adenoma, carcinoma,
inherited polyposis syndromes, less than 10 mm size, and less
than 18 years of age were excluded. A total of 132 patients met
the study criteria and were included. The most common
indication for the EGD was acid reflux (60.6%). Subgroup analysis
based on polyp size on follow-up EGD data was performed. At
every follow-up EGD large polyps ≥ 10 mm were resected. The
polyps were divided into two groups based on the size of polyps,

10-19 mm and ≥ 20 mm. A total of 74 patients underwent at
least one repeat EGD at a mean duration of 3.2 ± 2.9 years. The
second follow-up EGD was performed in 18 patients at a mean
duration of 4.8 ± 3.4 years. Seven patients underwent a third
follow-up endoscopy at a mean duration of 7.2 ± 3.2 years.
Three patients with dysplasia were found on the first follow-up
EGD. Resection of these polyps was curative (R0). There were no
dysplastic, adenomatous, or carcinomatous changes on further
follow-up. The total follow-up including first, second, and third
EGD was 371.3-person-years. The rate of dysplastic changes was
2.6 cases per 1000-person years of follow-up.

Our study suggests that sporadic large FGPs (≥ 10 mm) do not
have significant malignant potential. The rate of dysplastic
changes was only 2.6 cases per 1000-person years of follow-up.
Hence, large sporadic FGPs do not require regular cancer
surveillance. The rate of malignant transformation of sporadic
FGPs to gastric adenocarcinoma is low. It is estimated to be
approximately 1% by experts, and likely confined to polyps 10
mm and more in size, however sufficient data to support this
hypothesis is lacking. Only 3 patient’s developed dysplasia on
follow-up but and no patients developed gastric adenoma or
gastric adenocarcinoma. This is within the range of normal
variation and is likely due to chance. Although, FGPs more than
20mm in size underwent follow-up endoscopy earlier when
compared with polyps 10-19mm in size (3.4 years vs. 2.4 years),
they did not differ in the rate of dysplasia. The relative low
prevalence of dysplasia in FGPs is likely related to the absence of
mutations in the APC gene that are responsible for dysplastic
changes observed in FAP [6]. Further H. pylori, a primary
etiologic agent of gastric cancer has a negative correlation with
the formation of FGPs [7].

Gastroesophageal Reflux Disease (GERD) with and without
esophagitis and gastritis were among the most common
comorbidities associated with a diagnosis of large sporadic FGPs.
A causal relationship between them is unclear, but a majority of
these underlying conditions require therapy with PPIs. Sixty-one
percent of our study group complained of reflux-like symptoms
at the time of endoscopy and diagnosis of FGPs. Long-term PPI
therapy is associated with an increased risk of developing gastric
polyps [8]. The prevalence of FGPs increases with the duration
of PPI usage but is not related to PPI dosing [9]. Tran-Duy et al.
analyzed data from 12 studies comprising more than 87,234
patients. Based on systematic review and meta-analysis, they
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concluded that long-term use of PPIs of more than 12 months
was associated with an increased risk of FGPs [10]. Similarly,
Martin et al. pooled data from multiple studies and
demonstrated a four-fold or five-fold risk increased risk of
developing FGPs with PPI usage of at least 6 months or 12
months [11]. We observed an overwhelming prevalence of PPI
use (98.5%) in patients with sporadic large FGPs. It is postulated
that FGPs develop as a result of reduced flow of fundic gland
secretions due to blocking of mucus production by PPIs [12].

Although PPIs are used in the treatment of H. pylori infection,
infection with H. pylori has been shown to promote glandular
outflow and prevent cystic dilation and FGP formation [13]. FGPs
are reported to regress following the acquisition of H. pylori
infection and later increase in occurrence following eradication
treatment [14,15]. Only 1 patient with large FGPs in our study
was positive for H. pylori infection supporting this hypothesis.

Conclusion
In conclusion, large sporadic FGPs have a significant positive

association with PPI use but a negative association with H. pylori
infection. GERD is the most common indication for EGD in these
patients. Although the rate of follow-up is low, large FGPs do not
appear to have significant neoplastic potential and do not
require regular surveillance endoscopy.
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