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Back ground. Fundic gland pol yps have been de s cri -

bed ei ther in as so ci a tion with ge netic polyposis syn dromes

of the co lon, or in a spo radic form. In the first case they are 

di ag nosed dur ing fam ily screen ing in asymp to m atic sub -

jects, while spo radic FGP pa tients of ten com plain of up -

per gas tro in tes ti nal symp toms. So far, no great at ten tion

has been paid to the clin i cal pre sen ta tion of these pa tients,

so we un der took a clinico-patho logic study to fur ther de -

lin eate: the clin i cal pre sen ta tion at 1st ex am i na tion; the as -

so ci ated gas tro in tes ti nal con di tions; a pos si ble role of

ome prazole; Helicobacter pylori (H pylori) col o ni za tion,

the pres ence of in tes ti nal metaplasia and dysplasia. Meth -

ods. We fol lowed-up for a 9-year pe riod with en dos co pies

a case se ries of 70 pa tients with spo radic FGPs, re cord ing

en do scopic data, symp toms, as so ci ated gas tro in tes ti nal

con di tions, pre vi ous ther a pies, histopathological find ings.

Re sults. The prev a lence of the pres ent se ries was 0.36%.

The pa tient prev a lence and num ber of pol yps by age

classes rose in women (max i mum value in perimenopausal 

age), while was con stant in males. We ob served a fre quent

as so ci a tion be tween FGPs and esoph a geal con di tions

(34%), namely hi a tus her nia-re flux esophagitis, sig nif i -

cantly higher than in our en do scopic pop u la tion (15%).

Five pa tients had an iso lated co lonic adenoma. Only one

pa tient had re ceived long term omeprazole ther apy.

H pylori was neg a tive in all 70 FGPs, and in 15 sam ples of

antral mu cosa. No metaplastic or dysplastic le sions were

seen. Con clu sion. Spo radic FGP pa tients fre quently com -

plain of epigastric pain, burn ing, dys pep sia, prob a bly re -

lated to the fre quently as so ci ated esoph a geal pa thol ogy,

namely re flux esophagitis-hi a tus her nia (34%). Prev a -

lence of FGPs and pol yps num ber are linked to fe male sex

(max i mum rise for both val ues in perimenopausal age).

No link with omeprazole ther apy was seen. FGPs pa tients

ap pear to be pro tected from H pylori col o ni za tion and ul ti -

mately from the de vel op ment of in tes ti nal metaplasia-dys -

plasia-gas tric can cer. None the less, they are ap par ently

more prone to co lonic adenomas. So, ev ery spo radic FGP

pa tient should un dergo co lonic sur veil lance. 

In tro duc tion

Fundic gland pol yps (FGPs) are small, ses sile

(2–5 mm), usu ally mul ti ple pol yps of the gas tric acid-se -

cret ing mu cosa, de scribed both in a spo radic form, prev a -

lently in mid dle-aged fe males [15], and as so ci ated with

fa mil ial ad eno ma tous poly posis (FAP)-Gardner’s syn dro -

me, in pa tients in the II–III de cades of life, with out a gen -

der prev a lence [36]. FGPs have been de scribed as

com monly oc cur ring le sions in pa tients with at ten u ated

vari ants of FAP (AFAP) [26, 28], and re cently even as so -

ci ated with the Zollinger-Ellison syn drome [1, 5, 11]. 

Whereas syn drom ic FGPs are di ag nosed in asymp -

tom atic sub jects dur ing the screen ing of FAP fam i lies [13,

19], spo radic FGPs are di ag nosed in pa tients com plain ing of 

up per gas tro in tes ti nal symp toms [19, 29]. None the less,

symp toms at first pre sen ta tion have been rarely re ported,

with out great de tail, and only Sipponen et al. [31] re ported

a detailed ac count of as so ci ated gas tro in tes ti nal le sions in

their case se ries of spo radic FGPs.

Re cently, af ter the pa per by Gra ham [17], there has

been great in ter est about a pos si ble role of omeprazole into

the gen e sis of FGPs, and other re ports have been pub lished

on this highly con tro ver sial topic, ei ther sug gest ing [2, 16]

or de ny ing such as so ci a tion [7, 34, 35].

More over, re cent stud ies have shown a very low prev -

a lence of Helicobacter pylori (H pylori) col o ni za tion in spo -

radic FGPs pa tients, when com pared to nor mal con trol

sub jects [7, 8, 12, 30, 34, 38] open ing a very in ter est ing field 

for fu ture re search. Re cently, Watanabe et al. [37] de scribed 

two rare pa tients that ac quired H pylori with re duc tion or

dis ap pear ance of FGPs; we too, could re cently ob serve an
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ad di tional pa tient [9], from a case se ries un re lated to the one

re ported. 

We un der took a study of a case se ries of 70 pa tients

with spo radic FGPs in or der to eval u ate: all avail able cli -

nico-pa tho log i cal data, with par tic u lar at ten tion to symp -

toms at first pre sen ta tion and any gas tro in tes ti nal or

extra intestinal as so ci ated le sions; the val i da tion of a pos -

si ble pro mot ing role of the omeprazole treat ment; the

prev a lence of H pylori col o ni za tion, in tes ti nal metaplasia, 

and dysplasia. 

Ma te rial and Meth ods

Dur ing the pe riod No vem ber 1988–De cem ber 1997, in

19,266 up per en do scopic ex am i na tions per formed at the Di vi -

sion of Gastroenterology of Legnano Hos pi tal, we found 70

pa tients with fundic gland pol yps (FGPs). In all pa tients the

en do scopic di ag no sis was histologically con firmed. A neg a -

tive fam ily his tory of co lon can cer was ob tained in all pa tients; 

fur ther, in 17 pa tients a colonoscopy or a bar ium en ema were

per formed, neg a tive for polyposis. The num ber of FGPs seen

at first and sub se quent en do scopic ex am i na tions was re cor -

ded, as well as age and symp toms at first pre sen ta tion, all ther -

a pies be fore and dur ing fol low-up ex a m i na tions, all

as so ci ated in tes ti nal and extraintestinal con di tions at first ex -

am i na tion and dur ing the fol low-up. 

For sta tis ti cal com par i son, in the same study pe riod,

we re corded 2,908 pa tients with an esoph a geal con di tion

(esophagitis-hi a tus her nia). 

At each en do scopic con trol FGPs were sys tem at i cally

biopsied. We eval u ated the Helicobacter pylori (H pylori)

sta tus on FGPs and sur round ing mu cosa, and for the last 15

pa tients even on a sam ple of antral mu cosa. 

With the aim to val i date a pos si ble role of the pro -

ton-pump in hib i tors (omeprazole) into the gen e sis of

FGPs, we stud ied a group of 24 pa tients (15 males, 9 fe -

males, male to fe male ra tio of 1.6:1; mean age 46.2 years,

range 22–66 years) suf fer ing from re flux esophagitis.

This group of pa tients was treated for at least 1 year with

20 mg/day of Omeprazole, and fol lowed up for at least 2

years with en dos copy (mean num ber of ex am i na tions 3.7,

range 2–10) study ing the pos si ble oc cur rence of the de

novo FGPs [7]. 

We fol lowed the pre vi ously de scribed di ag nos tic cri -

te ria for FGPs [4, 25, 31] that are: cys tic di la tion of foveolae

and body type glands, with intraluminal bud ding, short ened 

gas tric pits, ab sent or neg li gi ble in flam ma tion in the lamina

propria. All the bi op sies of FGPs and the 15 bi op sies of

antral mu cosa were fixed in Bouin’s fix a tive and em bed ded

in par af fin and 4 mi cron thick sec tions were stained with

hematoxylin-eosin, Alcian blue (pH 2.5)-PAS, and Giemsa.

For each sam ple were eval u ated the pres ence or ab sence of

H pylori, in tes ti nal metaplasia, and dysplasia.

Re sults

Gen eral data and prev a lence

Dur ing the study pe riod, in 19,266 up per di ges tive ex am i -

na tions were iden ti fied 70 pa tients (prev a lence of 0.36%) with 

fundic gland pol yps (FGPs). The pa tients were 51 fe males and 

19 males (fe males/males ra tio of 2.7/1), with a mean age of 52

years (in ter val 24-87 years). 

The prev a lence of FGPs ac cord ing to sex and age

classes (Fig. 1) showed a steady rise in fe males with a peak

in perimenopausal years, while in males it re mained con -

stant from 30 through 70 years. 
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Fig. 1. Prev a lence of FGPs ac cord ing to

sex and age classes.



Fam ily his tory

Fam ily his tory for co lon car ci noma was neg a tive for

all 70 pa tients. More over, a bar ium en ema or colonoscopy

was per formed in 17 pa tients (24%): 12 pa tients were neg a -

tive (70%); in 5 pa tients, all aged over 55 years a unique co -

lonic adenoma was di ag nosed. All the 70 pa tients were

con sid ered bear ers of sporadic FGPs.

En dos copy

En do scopic as pect was char ac ter ized in 69 out of 70 pa -

tients by small (2–5 mm) slightly el e vated pol yps in the

body-fundus, vary ing in num ber from 1–2 to 10–20. They

were cov ered by nor mally ap pear ing pale pink glis ten ing mu -

cosa (Fig. 2). In one pa tient eval u ated for hematemesis the

gas tric walls were cov ered by blood, and the bi opsy di ag nos -

tic for FGP was blindly ob tained. The num ber of pol yps at

first ex am i na tion var ied from 1 to 35 (mean 8.9). Strat i fy ing

the num ber of pol yps re corded at first ex am i na tion ac cord ing

to sex and age classes (Fig. 3), the num ber of pol yps ap peared

again to rise, reach ing a peak in perimenopausal women,

while it re mained con stant in males.

Clin i cal pre sen ta tion

Forty-two out of 70 pa tients (60%) pre sented at first

en dos copy with symp toms (Ta ble 1); 3 pa tients were first

ex am ined be cause of un ex plained ane mia and weight loss;

for 25 pa tients symp toms at first pre sen ta tion were not

recorded.
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Fig. 2. En do scopic as pect of mul ti ple tiny pol yps, cov ered with pink glis -

ten ing mu cosa. 

Fig. 3. Pa tients’ strat i fi ca tion by sex

and age ac cord ing to polyps num ber.

TABLE 1
Pa tients’ symp toms or rea son for ex am i na tion at first en dos -
copy

Symp toms at 1st ex am i na tion FEMALES MALES

Un known 19 6

Epigastric pain 16 12

Dys pep sia 9 –

GE re flux – 1

Di ges tive tract hemorrage 1 1

Dysphagia 1 –

Biliary colic 1 –

Weight loss 2 –

Ane mia from un known cause 1 –



Ther apy

For 7 pa tients we could not ob tain data about pre ced -

ing drug as sump tion; in only 9 out of 63 there was an as -

sump tion of gas tro in tes ti nal tract re lated drugs: 1 pa tient

had re ceived omeprazole (20 mg/day for 1 year) for se vere 

re flux esophagitis two years be fore the di ag no sis of FGPs.

On the other hand we fol lowed-up 24 pa tients suf fer -

ing from re flux esophagitis (15 males, 9 fe males, M/F ra -

tio 1.6/1; av er age age 46.2 years, range 22–66 years)

treated for 1 year with 20 mg/day of omeprazole. The pa -

tients were endoscopically fol lowed-up from the start of

ther apy for 2 years with re peated ac cu rate ex am i na tions

(av er age num ber of gastroscopies 3.7, range 2–10), with -

out ob serv ing any case of de novo FGPs in the in ter val pe -

riod [7].

As so ci ated gas tro in tes ti nal le sions (Ta ble 2)

Among our 70 pa tients, 45% had an as so ci ated gas tro -

in tes ti nal le sion or con di tion; 24 pa tients had an as so ci ated

esoph a geal le sion (35%) and 5 pa tients had an as so ci ated

fundic heterotopia in duodenum. 

On the other hand, the prev a lence of esoph a geal le -

sions in our en do scopic pop u la tion was of 2,980 out of

19,266 ex am i na tion (15%), a prev a lence sig nif i cantly lower 

than in the FGP group (p<0.0001).
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TABLE 2
Gas tro in tes ti nal le sions and con di tions as so ci ated with FGPs

As so ci ated GI le sions or

con di tions
FEMALES MALES

None 27 11

Hi a tus her nia 10 3

Esophagitis 3 3

Esoph a geal di ver tic u lum – 1

Achalasia 1 1

Esoph a geal leiomyoma 1 –

Esoph a geal car ci noma – 1

Fundic heterotopia in

du o de num
4 1

Gas tric angiodysplasia 1 –

Du o de nal ul cer 1 –

Duodenitis 1 3

Biliary re flux 2 1

Cholelithiasis 2 1

Ul cer ative co li tis – 1

Co lonic adenomas 2 3

Fig. 4. Low power view of a fundic gland polyp, with su per fi cial (foveolar) and deep cys tic di la tions (4A). At higher mag ni fi ca tion the mu cous com po nent

of the cysts is ev i dent (4B). HE. Magn. 4A 40×, 4B 200×. 



Fol low-up

The me dian fol low-up pe riod was of 56 months

(1–108 months). Dur ing the study pe riod, 4 pa tients died

from pa thol o gies un re lated to FGPs (1 pa tient died from

lymphoblastic lym phoma; 1 from myo car dial in farc tion; 1

from dis sem i nated se rous pap il lary ovar ian can cer; 1 pa tient 

from esoph a geal can cer). There was not any as so ci a tion

with gastric or colonic cancer.

His tol ogy

All 70 pa tients had at least one bi opsy di ag nos tic for

FGP (Fig. 4), that is the pres ence of foveolar and deep cys tic 

di la tions, short ened gas tric pits, with ab sent or neg li gi ble in -

flam ma tion in the lamina propria. All bi op sies were neg a -

tive for in tes ti nal metaplasia, dysplasia, Helicobacter pylori

(H pylori). The last 15 cases had even an antral con trol bi -

opsy, neg a tive for in flam ma tion and H pylori. Five pa tients

had small mul ti ple pro tru sions, cov ered by nor mally ap -

pear ing mu cosa, in the first por tion of the du o de num that re -

sulted to be fundic gland heterotopia, without cystic

di la tions or inflammation. 

Dis cus sion

We di ag nosed FGPs in 70 out of 19,266 up per GI ex -

am i na tions (prev a lence of 0.36%). The fam ily his tory for

co lonic car ci noma was neg a tive in all pa tients; 17 pa tients

had even a neg a tive colonoscopy or bar ium en ema (spo radic 

pa tients). Our prev a lence is in keep ing with that of the lit er -

a ture (0.21–0.36%) [8, 19, 31, 39] for spo radic FGPs. Only

Marcial et al. [27] and Kinoshita et al. [23] re ported higher

val ues (0.8% and 1.9%, re spec tively). This rise in prev a -

lence could be due to a better aware ness of FGPs, with an

en hanced sen si bil ity of the endoscopist. For in stance,

Marcial and co-work ers re ported a unique FGP in 58% of

their pa tients. Even Sipponen and co-work ers [31, 32] re -

ported an ap par ent rise in prev a lence be tween two dif fer ent

pe ri ods (0.06% and 1.43%, re spec tively). We also re ported

pre vi ously [8] a prev a lence of 0.21% for our first 24 patients 

compared to the 0.36% of the present study.

The prev a lence of spo radic FGPs in mid dle-aged fe -

males has been con stantly re ported in the lit er a ture [8, 18,

25, 31] and our find ings (mean age 52 years; fe males/males

ra tio of 2.7/1) are in keep ing with those. Study ing our pres -

ent se ries we found two new find ings: we ob served an

age-re lated rise in FGPs prev a lence in fe males (peak be -

tween 40 and 60 years), while the prev a lence in males re -

mained con stant from 30 through 70 years (Fig. 1); we also

ob served a rise of the num ber of pol yps at 1st en dos copy in

fe males (peak be tween 40 to 60 years), while it re mained

con stant in males (Fig. 2). So, the gen der ap par ently in flu -

enced both the prev a lence and the mean num ber of polyps in 

sporadic FGPs patients. 

As re gard to symp toms at first pre sen ta tion, epigastric

pain (28/70) and dys pep sia (9/70) were the com mon est com -

plaints, whereas three pa tients were in ves ti gated for ane mia,

weight loss or search of pri mary ma lig nancy. The tiny pol yps

them selves are un likely the cul prit of these symp toms. Con -

versely, we ob served a strong as so ci a tion be tween FGPs and

esoph a geal con di tions (34%), namely hi a tus her nia-re flux

esophagitis. This as so ci a tion, yet un re ported, prob a bly ex -

plains the pa tients’ com plaints, and sug gests that me chan i cal

dis tur bances may be in volved into the gen e sis of the pol yps.

Omeprazole has been linked to the gen e sis of FGPs by

some au thors [2, 16, 17], while oth ers, and our selves, found

no re la tion ship [7, 8, 12, 34, 35]. Many of the re ported cases

of the omeprazole-re lated FGPs were ret ro spec tively stud -

ied in pa tients treated for hi a tus her nia-re flux esophagitis.

As we have found a fre quent as so ci a tion, in our un treated

pa tients, be tween FGPs and esoph a geal con di tions, one

could ask if the ap par ently de novo FGPs re ported in the lit -

er a ture were not missed at first ex am i na tion. We had among

our 70 pa tients only one case pre vi ously treated with ome -

prazole for se vere re flux esophagitis. On the other hand,

none of our 24 pa tients treated with omeprazole for re flux

esophagitis de vel oped de novo FGPs [7]. 

Rel e vant to this point, a re cently de scribed le sion, the

pa ri etal cell hy per pla sia (PCH), has been linked to ome -

prazole treat ment [34, 33, 24]. It is char ac ter ized by an aug -

mented num ber of pa ri etal cells that pro trude into the gland

lu men giv ing them a “ser rated con tour”. Glands may ex hibit 

even some cys tic di la tions [4]; the dis tin guish ing fea ture

against FGPs be ing the ab sence of su per fi cial di la tions lined 

by mu cous cells [33, 34]. Ad mit tedly, am big u ous bor der line 

cases ex ist [33, 34]: we have seen re cently one case with

histological fea tures con sis tent both with PCH and FGP [4].

So, PCH should be se ri ously con sid ered in the dif fer en tial

diagnosis with FGPs in patients treated with omeprazole.

Five out of 17 pa tients (29.4%) in whom a colono -

scopy or a bar ium en ema were per formed had a unique co -

lonic adenoma. The num ber of pa tients is low, but our data

sug gest that even pa tients with spo radic FGPs may have an

in creased risk of si mul ta neous co lonic adenomas, as pre vi -

ously shown in a very large case se ries [14], when com pared 

with the ex pected prev a lence in gen eral asymp tom atic pop -

u la tion un der screen ing (2.3–12.3%) [3]. Re cently Jung et

al. [22] con firmed these same re sults in a pro spec tive study,

even if they do not fully selected their cases as sporadic.

As re gard to Helicobacter pylori (H pylori) prev a -

lence, we could ob serve no case of H pylori col o ni za tion,

nei ther on the polyp sur face, nor on the antral bi op sies taken

135

Gastric fundic gland polyps



in 15 pa tients with FGPs. Our data are con sis tent with the re -

ported ab sence or rar ity of H pylori in spo radic FGPs pa -

tients [7, 9, 12, 34]. Along with the ab sence of H pylori, we

could not ob serve any case of FGPs with in tes ti nal meta -

plasia or dysplasia.

Con clu sions

Spo radic FGPs are di ag nosed in pa tients fre quently

com plain ing of up per gas tro in tes ti nal symp toms, prob a bly

re lated to a fre quent al beit so far not re ported as so ci ated

esoph a geal pa thol ogy. A role of omeprazole into the gen e sis 

of FGPs has been sug gested, but fur ther pro spec tive stud ies

on larger case se ries are needed to val i date this hy poth e sis.

Pa tients with spo radic FGPs for yet un known cause(s), ap -

pear re sis tant to H pylori col o ni za tion [9] and as so ci ated

gas tri tis, in tes ti nal metaplasia and dysplasia. Thus, pa tients

with spo radic FGPs seem ul ti mately to be pro tected against

high grade dysplasia, a very rarely re ported as so ci a tion [21]

and gas tric can cer, never re ported so far. None the less they

have an aug mented risk of co lonic adenomas [14, 22]. Thus

even sporadic FGP patients need ideally a thorough study of 

the colon.
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