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Aims: To determine whether an adequate histological diagnosis of gastric polyps can be attained on
the basis of forceps biopsy.
Patients and methods: In a prospective multicentre study, 194 patients with 222 endoscopically
removable gastric polyps (>5 mm) underwent forceps biopsy and complete polypectomy. Patients
with fundic gland polyps and polyposis syndrome were not included. Specimens were evaluated by
primary and reference pathologists, and the complication rate of gastric polypectomy was also deter-
mined.
Results: Of the 222 polyps, histological examination of the polypectomy specimens revealed tumour-
like lesions in 77% (10% focal foveolar hyperplasia, 59% hyperplastic polyps, 4% inflammatory fibroid
polyps, 4% other polyps) and neoplasia in 19% (10% tubular adenoma, 2% tubulovillous adenoma,
1% high grade intraepithelial neoplasia, 6% adenocarcinoma). When biopsy results were compared,
complete agreement was found in 124 cases (55.8%) and, in an additional 77 cases (34.7%), the
clinically important differentiation between tumour-like lesions and neoplasia was possible. However,
relevant differences were found by the reference pathologist in six cases (2.7%), the most common rea-
son being failure of biopsy to reveal foci of carcinoma in hyperplastic polyps. Bleeding was observed
after polypectomy in 16 patients (7.2%), in 15 of whom it was managed conservatively.
Conclusions: We recommend complete removal by an experienced endoscopist of all epithelial gas-
tric polyps larger than 5 mm after thorough individualised risk-benefit analysis.

Recommendations for diagnosis and treatment of epithe-

lial gastric polyps remain controversial as there is no con-

sensus regarding their malignant potential or the

reliability of endoscopic forceps biopsy.1–4 According to the

classification of gastric tumours and polyps established by the

WHO,5 the frequency of malignant transformation depends on

histological type. The risk has been reported to be 0–8.6%

(mean 2.1%) for hyperplastic polyps,4 6–13 approximately 5% for

tubular adenomas, and 28.5–40% for villous adenomas and

pyloric gland adenomas.6 13–18 A precise histological classifi-

cation therefore is essential for therapeutic action. Especially

important is the reliability of the histological rating of forceps

biopsy sampling with regard to the total polyp.

The present study represents the first multicentre investiga-

tion to examine prospectively the accuracy of the histological

evaluation of forceps biopsy sampling from gastric polyps in

comparison with endoscopic polypectomy. To estimate the

risk-benefit ratio of the latter procedure, complications were

also documented.

METHODS
We studied 194 patients with a total of 222 gastric polyps.

Altogether 28 study centres (13 hospitals and 15 gastroenter-

ologists in private practice) were involved, each yielding a

median of six polyps (1–37). Histological assessment of the

polyps was performed by pathologists in nine departments of

pathology. Every gastric polyp considered amenable to

polypectomy (>5 mm) by the study participants was

included. According to endoscopic criteria, those located sub-

mucosally were not included. Patients with polyposis syn-

drome and carcinoid tumours of the stomach were excluded.

In addition, fundic gland polyps were also excluded as they are

usually smaller than 5 mm and can readily be removed com-

pletely with biopsy forceps.18 The histopathological assess-

ment of the biopsy material and polyps was performed by the

pathologist chosen by each study centre (the primary

pathologist). As both specimens were to be evaluated

independently of each other, the total polyp was sent to the

pathologist only after the biopsy result was received. In prepa-

ration for the histopathological examination, the biopsy sam-

ples and polyps were fixed in neutral 10% buffered formalin

and embedded in paraffin. The 4 µm sections were stained

with haematoxylin and eosin. Sections were assessed accord-

ing to the WHO classification of gastrointestinal tumours

published in 1990.5 After completion of the study, the WHO

classification was revised19 and the term “dysplasia” was

replaced with “intraepithelial neoplasia.” Accordingly, we

updated the terminology in this paper. When the results of the

primary pathologists showed relevant diagnostic differences

between biopsy and polypectomy or focal carcinomas in

hyperplastic polyps, these sections were blinded and reviewed

by the reference pathologist (MS).

Before the endoscopic procedure, written informed consent

for polypectomy and participation in the study was obtained.

If the patient so requested, sedation with midazolam or phar-

yngeal anaesthesia with xylocaine, or both, were adminis-

tered. The estimated size and location of the polyps were

documented by the endoscopist. At least two forceps biopsy

samples were taken from every polyp. Endoscopic snare

polypectomy was performed with monopolar diathermy

current. Submucosal injection of diluted adrenaline in saline

was allowed facultatively to elevate sessile polyps. Complica-

tions arising during polypectomy or in the subsequent obser-

vation period were also documented. Bleeding was rated as a
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complication when the endoscopist believed that therapeutic

intervention was required to halt it.

Diagnostic validity was assessed by classifying the polyps

into three different subgroups: no epithelial polyp, tumour-

like lesion, and neoplastic polyp. Owing to the very small

number of specimens designated as “no polyp tissue”,

adequate statistical comparison could not be made between

these and the other subgroups. To determine sensitivity and

predictive values of the histological results of biopsy and

polypectomy specimens, these were compared with the

ectomy result from the reference pathologist (MS) which was

considered the gold standard. For the main results concerning

diagnostic validity, confidence intervals are given. The

dependency of the data from different polyps in the same

patient was taken into account. For significance testing, only

the first polyp from every patient was used. For determination

of confidence intervals, all 222 polyps were used and included

the correction of Rao and Scott20 for related standard errors.

The size of the polyps within the different subgroups was

compared by analysis of variance. To obtain equality of

variances and normal data distribution, a logarithmic

transformation of raw values was performed. Categorical data

were compared using the χ2 test. For subgroup comparisons,

Bonferroni’s correction was applied. For comparison of

complication rates, the sample was divided into two groups

with non-experienced and experienced endoscopists. To

achieve equality of variances for different complication rates,

the arcsin transformation was applied. The level of signifi-

cance was 0.05 (two sided) in all statistical tests. Statistical

evaluation was performed with SPSSWIN.

The study protocol was approved by the ethics committee of

the University of Erlangen-Nuremberg.

RESULTS
Of the 194 patients (114 women, 80 men; age 26–91 years

(mean 70)), 24 had two polyps each and two patients had

three (total 222 polyps). Mean polyp size was 10.5 mm (3–50),

and tumour size did not differ among the subtypes of polyps

(p>0.14). As noted, only polyps >5 mm were studied. The 3

mm polyps cited as the lower end of the range represent

polypectomy specimens after reduction consequent to biopsy.
In 160 patients (82.5%), the polyp was found incidentally as

there were no suggestive clinical symptoms. In 10 patients
(5.2%) gastroscopy was performed for gastrointestinal bleed-
ing; in 19 (9.8%) anaemia was present; and in five (2.6%) a
delay in gastric emptying was suspected.

The polyps were most frequently located in the antrum
(61.0%) and corpus (31.2%), and less frequently in the cardia
(5.0%) and fundic region (2.8%). Of seven polyps in patients
with a partially resected stomach, two were located in the
anastomotic region. Location did not differ among the polyp
subtypes (p>0.29).

In 135 polyps (60.8%) the epithelial surface was macro-
scopically intact, 77 (34.7%) showed erosions, and 10 (4.5%)
appeared bloody. Surface appearance was significantly differ-
ent between tumour-like lesions and neoplastic polyps
(p<0.01) with the latter more often showing an intact epithe-
lium.

The growth pattern was sessile in 85 (38.3%) of the polyps,
broad based in 78 (35.1%), and pedunculated in 59 (26.6%).
Neoplastic polyps were significantly more frequently sessile
(p<0.01 after Bonferroni’s correction); no difference was
found between the other two shapes (p>0.5 without Bonfer-
roni’s correction) (fig 1).

The histological results of the polypectomy specimens after
re-evaluation of discrepant results by the reference patholo-
gist were as follows: 171 polyps (77.0%) were tumour-like
lesions, 44 (19.8%) were neoplastic, and seven (3.2%) showed
no polyp tissue (table 1).

In 56 polyps, focal foveolar hyperplasia was diagnosed by
the primary pathologist on examination of the biopsy
specimens only. This result was confirmed in only 18 cases
(32.1%) after inspection of the polypectomy specimens. Of the
remaining polyps, 31 (55.4%) were hyperplastic, five were
inflammatory fibroid polyps, one was a tubular adenoma, and
one was a Peutz-Jeghers polyp.

When the histological results of all biopsy and polypectomy
specimens of the primary pathologist only were compared,
complete agreement was seen in 124 polyps (55.8%). In an
additional 77 polyps (34.7%), the clinically crucial distinction
between tumour-like lesion and neoplastic polyp was made.

Figure 1 Polyp growth pattern (sessile, broad based, or
pedunculated) according to histological subgroup.
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Table 1 Polypectomy specimens: histological results

Frequency Per cent

No polyp tissue 7 3.15
Tubular adenoma 23 10.36
Tubulovillous adenoma 5 2.25
Villous adenoma 1 0.45
High grade intraepithelial neoplasia in tubulovillous adenoma 3 1.35
Tubular adenocarcinoma 5 2.25
Papillary adenocarcinoma 1 0.45
Signet ring cell carcinoma 1 0.45
Tubular adenoma+tubular adenocarcinoma 1 0.45
Hyperplastic polyp+tubular adenocarcinoma 4 1.80
Carcinoid tumour 1 0.45
Focal foveolar hyperplasia 23 10.36
Hyperplastic polyp 131 59.01
Peutz-Jeghers polyp 1 0.45
Brunner´s gland heterotopia 2 0.90
Inflammatory fibroid polyp 8 3.60
Other non-neoplastic polyps 5 2.25
Total 222
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However, in 21 cases (9.5%) there were important discrepan-

cies: five polyps (2.3%) classified as neoplastic on biopsy were

non-neoplastic or benign on polypectomy; seven (3.2%) polyps

non-neoplastic or benign on biopsy were neoplastic or malig-

nant on polypectomy; three (1.4%) hyperplastic polyps on

biopsy were diagnosed as hamartoma; and six (2.7%) other

hyperplastic polyps were found to have additional carcinoma

or carcinoid tumour portions. These 21 preparations were sent

to the reference pathologist who concurred with the primary

pathologist’s findings in 12 cases (57.1%). In nine cases

(42.9%) however relevant disagreement occurred. Five speci-

mens had been overestimated by the primary pathologist

(that is, a tumour-like lesion had been diagnosed as neoplas-

tic) and four specimens had been underestimated (see table

2).

At the re-evaluation of these 21 cases by the reference

pathologist, the clinically relevant differentiation between

tumour-like lesion and neoplastic polyp was possible in 15

cases by inspection of the biopsy sections alone whereas in the

remaining six cases comparison with the polypectomy

sections uncovered relevant differences (table 3). Of these,

biopsy failed to reveal foci of carcinoma in three hyperplastic

polyps. In two specimens it is suspected that no polyp tissue

was removed during biopsy in one and polypectomy in the

other. In a further polyp, biopsy did not contain the relevant

carcinoid tumour portion.

In table 4, sensitivities and predictive values and their

respective confidence intervals are given for the histological

biopsy and polypectomy results of the primary pathologist as

well as for the biopsy results of the reference pathologist.

Values for tumour-like lesions and neoplastic polyps are tabu-

lated separately. For both examiners, the validity of the histo-

logical biopsy results was lower than that of the polypectomy

results of the primary pathologist.

No lethal complications of polypectomy arose. Bleeding

occurred in 16 patients (7.2%). It ceased spontaneously in

three but required therapeutic intervention in 13 (injection in

six, additional coagulation in one, additional clipping in three,

clipping solely in two, laparotomy in one). Two of the patients

required transfusion. In one patient an inflammatory reaction

of the peritoneum owing to a closed perforation without free

gas on x ray or signs of generalised peritonitis was suspected.

The patient was managed conservatively.

Table 2 Biopsy and polypectomy specimens: histological results of the primary and reference pathologists

No Primary pathologist (biopsy) Primary pathologist (ectomy) Reference pathologist (biopsy) Reference pathologist (ectomy)

Relevant overestimation by the primary pathologist: 5
1 Tubular adenoma Hyperplastic polyp Foc. fov. hyperplasia Foc. fov. hyperplasia
2 Tubular adenoma Hyperplastic polyp Hyperplastic polyp Hyperplastic polyp
3 Tubular adenoma Hyperplastic polyp No polyp tissue No polyp tissue
4 No polyp tissue Tubular adenoma Hyperplastic polyp Hyperplastic polyp
5 Tubular adenoma Hyperplastic polyp and tubular

adenoma
Hyperplastic polyp Hyperplastic polyp

Relevant underestimation by the primary pathologist: 4
6 Foc. fov. hyperplasia Tubular adenoma Tubular adenoma Tubular adenoma
7* Hyperplastic polyp Hyperplastic polyp and

microcarcinoid
Hyperplastic polyp Hyperplastic polyp and tubular

adenocarcinoma
8 Foc. fov. hyperplasia and tubular

adenoma
Tubular adenoma Tubular adenocarcinoma Tubular adenocarcinoma

9 Foc. fov. hyperplasia Hyperplastic polyp Possible Peutz-Jeghers polyp Peutz-Jeghers polyp
No relevant differences between primary and reference pathologist: 12
10 Possible hyperplastic polyp Hamartoma No polyp tissue Inflamm. fibroid polyp
11 Tubular adenoma Foc. fov. hyperplasia Tubular adenoma No polyp tissue
12 Tubular adenocarcinoma Tubulovillous adenoma Tubular adenocarcinoma Tubular adenocarcinoma
13 Hyperplastic polyp Foc. fov. hyperplasia and carcinoid

tumour
Hyperplastic polyp Carcinoid tumor

14 Hyperplastic polyp Tubular adenoma Foc. fov. hyperplasia Tubular adenoma
15 Pyloric gland adenoma Tubular adenocarcinoma Tubular adenocarcinoma Tubular adenocarcinoma
16 Tubulovillous adenoma High grade intraepithelial neoplasia Tubular adenocarcinoma Tubular adenoma
17 Tubular adenoma Hyperplastic polyp and tubular

adenoma
Tubular adenoma Tubular adenoma and possible

tubular adenocarcinoma
18 Possible hyperplastic polyp Hamartoma No polyp tissue Brunner’s gland heterotopia
19* Tubular adenocarcinoma Hyperplastic polyp and tubular

adenocarcinoma
Tubular adenocarcinoma Hyperplastic polyp and tubular

adenocarcinoma
20* No polyp tissue Tubular adenocarcinoma Possible hyperplastic polyp Hyperplastic polyp and tubular

adenocarcinoma
21* Hyperplastic polyp Hyperplastic polyp and tubular

adenocarcinoma
Hyperplastic polyp Hyperplastic polyp and tubular

adenocarcinoma

*Concomitant presence of tumour-like lesions and neoplastic foci.
Foc. fov., focal foveolar; Inflamm., inflammatory.

Table 3 Biopsy and polypectomy specimens: clinically relevant differences on
histological examination by the reference pathologist

Biopsy Ectomy

Tubular adenoma No polyp tissue
Focal foveolar hyperplasia Tubular adenoma
Hyperplastic polyp Carcinoid tumour
Possible hyperplastic polyp Hyperplastic polyp and tubular adenocarcinoma
Hyperplastic polyp Hyperplastic polyp and tubular adenocarcinoma
Hyperplastic polyp Hyperplastic polyp and tubular adenocarcinoma
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Although the complication rate was not consistently

proportionate to increasing tumour size (p>0.4), it was

significantly higher in mid size (16–20 mm) than in small

(<10 mm) tumours (p<0.05 after Bonferroni’s correction

with factor 6 according to the six possible paired compari-

sons). There was also a tendency for major complications to

occur in larger polyps although this impression was not statis-

tically significant owing to the small number of polyps in this

group (fig 2).

The complication rate for endoscopists with less experience

with polypectomy (<7 polyps) was higher than for more

experienced endoscopists (11.4% v 6.8%) although this differ-

ence was not statistically significant.

DISCUSSION
With the introduction of endoscopic polypectomy in the

stomach in the early 1970s, an alternative to surgical ablation

became available.21 As forceps biopsies had been considered

unreliable, the procedure enjoyed widespread use.1 22 23 How-

ever, complications soon led to reconsideration of clearing the

stomach of all polyps and to the use of forceps biopsy for deci-

sion making.

To evaluate whether forceps biopsy is representative of the

entire polyp, only three series, smaller than the present, have

as yet been reported.1–3 With a faulty differentiation between

tumour-like lesions and neoplastic polyps rated as a clinically

relevant difference, the discrepancy rate between biopsy and

polypectomy results ranged from 0 to 29%.

In our prospective multicentre study the clinically relevant

discrimination between tumour-like lesions and neoplastic

polyps with forceps biopsy after the initial examination by the

primary pathologist was possible in 201 of 222 polyps (90.5%).

After review of the specimens by the reference pathologist,

only six cases (2.7%) with relevant differences from polypec-

tomy results remained. The most important reason for the dif-

fering appraisal by the reference pathologist between these

specimens was the presence of foci of carcinoma in hyperplas-
tic polyps that were not gathered by forceps biopsy. In nine
cases (4.1%) the reference pathologist found clinically
relevant biopsy or polypectomy results that were different
from those of the primary pathologist.

On the one hand these results show that with a meticulous
examination of the forceps biopsy samples by an experienced
pathologist, a correct histological diagnosis can be obtained
without a complete polypectomy in nearly all cases (97.3%).
On the other hand, foci of carcinoma are present in a small
percentage of hyperplastic polyps and may be missed with
biopsy sampling. In our survey we found four such polyps
(3.1%) in a total of 131 hyperplastic polyps, ranging from 10 to
50 mm (median 15 mm). In only one of these was the malig-
nant focus detected by forceps biopsy. Since the first descrip-
tion in 1978 by Remmele and Kolb of a hyperplastic polyp
containing a carcinoma,24 several case reports have been pub-
lished. Although at first it was thought that only hyperplastic
polyps larger than 20 mm could contain malignant foci,7 25–27

this finding has more recently been observed in polyps of 5
mm.4 8 10 11 28 The reported frequency differs considerably. One
reason may be that in the older literature adenomas were mis-
interpreted as hyperplastic polyps containing intraepithelial
neoplasia. On the other hand, regenerative alterations, which
always occur in the erosive area in hyperplastic polyps, were in
part overestimated as intraepithelial neoplasia. Stolte demon-
strated malignant foci in only 0.3% of 2036 hyperplastic
polyps.6 In contrast, a meta-analysis of three other studies
found malignant foci in 2.2% of 1072 polyps8 10 11 which com-
pares well with our result of four carcinomas (3.1%) in a total
of 131 hyperplastic polyps.

Focal foveolar hyperplasia is considered a potential precur-
sor of hyperplastic polyps by the WHO. However, Stolte et al
showed that focal foveolar hyperplasia and hyperplastic polyps
can readily be differentiated on the basis of architectural and
cytological criteria, even in forceps biopsy material.29 This esti-
mation cannot be supported by the results of our study as
more than 55% of the biopsy specimens initially judged to be
focal foveolar hyperplasia were diagnosed as hyperplastic pol-
yps after evaluation of the corresponding polypectomy
specimens. In two cases, clinically crucial differentiations (a
neoplastic polyp in one and a Peutz-Jeghers polyp in another)
were not possible by the primary pathologist.

A recommendation based on these data to remove all polyps
classified as focal foveolar or hyperplastic on biopsy com-
pletely with the snare must be weighed against the possible

risks of polypectomy. In our study, bleeding occurred in 16

patients (7.2%). With the exception of one case, managed by

laparotomy, all others ceased spontaneously or could be

controlled endoscopically. Transfusion was necessary in only

two patients. This underscores the importance of proficiency

in endoscopic haemostatic techniques by the endoscopic team

as a prerequisite for performing polypectomy in the stomach.

Table 4 Biopsy and polypectomy specimens: sensitivity, predictive value, and
confidence limits*

Examination Subgroup Sensitivity (CI) Predictive value (CI)

Biopsy—primary pathologist Neoplastic 0.89 (0.79–0.98) 0.89 (0.79–0.98)
Biopsy—reference pathologist 0.91 (0.82–1.00) 0.98 (0.93–1.00)
Ectomy—primary pathologist 0.98 (0.93–1.00) 0.96 (0.89–1.00)
Prevalence 0.20

Biopsy—primary pathologist Tumour-like 0.93 (0.89–0.97) 0.97 (0.94–1.00)
Biopsy—reference pathologist 0.96 (0.93–0.99) 0.97 (0.94–1.00)
Ectomy—primary pathologist 0.99 (0.97–1.00) 0.97 (0.93–1.00)
Prevalence 0.77

*Biopsy results are those of both the primary and reference pathologists; polypectomy results are those of the
primary pathologist.

Figure 2 Complication frequency of polypectomy according to
polyp size.

25

20

15

10

5

0

R
e
la
ti
ve

%

0�10 11�15

p<0.05

Polyp size (mm)

16�20 21�50

Minor complication

Major complication

468 Muehldorfer, Stolte, Martus, et al

www.gutjnl.com

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.50.4.465 on 1 A

pril 2002. D
ow

nloaded from
 

http://gut.bmj.com/


Additionally, in one patient a closed perforation was sus-

pected. In summary, in a total of three patients (1.4%) major

but not lethal complications occurred. As expected, we

observed an increase in the frequency of complications with

increasing polyp size. However, the largest polyps (21–50 mm)

were associated with a lower complication rate than the mid

sized polyps although the number in the former subgroup was

small (12 polyps—5.4%). In view of the risk-benefit profile

(2.3% undetected foci of carcinoma in hyperplastic polyps on

biopsy; 1.4% major complications of polypectomy), complete

endoscopic removal of even smaller polyps rated as hyperplas-

tic on biopsy must be considered. Regarding focal foveolar

hyperplasia, this recommendation should be adapted to the

endoscopic appearance of the polyp. For polyps with character-

istic macroscopic features (size <5 mm, multiple occurrence,

location in the antrum6), no further action seems to be

justified. For all other polyps rated as focal foveolar hyperpla-

sia on biopsy, endoscopic polypectomy should be considered

also as in the clinical setting no unequivocal differentiation

from other histological polyp types based on forceps biopsy

specimens seems to be possible at present. Of course, the

patient’s general condition (especially age and concomitant

illnesses that might be exacerbated by possible complications)

should also be a factor.

There is no controversy regarding indications for removal of

adenomatous polyps as the adenoma-carcinoma sequence

holds true in gastric as well as colorectal polyps.6 30 In our

series, the concomitant presence of adenomatous and

carcinomatous portions in a single polyp was observed in two

specimens. Here—in contrast with carcinomatous foci in

hyperplastic polyps—underestimation on biopsy is not clini-

cally relevant as all adenomas must be removed completely.

Owing to the characteristically sessile growth pattern of

adenomas and carcinomas, submucosal injection is recom-

mended to facilitate complete endoscopic removal. In many

cases, an endoscopic classification can be attempted as most

adenomas reveal an intact mucosal surface whereas hyper-

plastic polyps and carcinomas frequently show erosions and

bleeding.31 As the sensitivity and specificity of endoscopic

diagnosis are unknown, histological examination remains

mandatory.

In all other polyp types (22 (9.9%) in our study),

polypectomy would only be necessary when the polyps are

symptomatic or produce complications (bleeding, obstruc-

tion). As the remaining number of poly types is limited, a gen-

eral recommendation to remove all epithelial gastric polyps

larger than 5 mm primarily without prior histological clarifi-

cation by forceps biopsy may be justified.

In conclusion, the results of our study show that in a clini-

cal setting focal foveolar hyperplasia larger than 5 mm cannot

be unequivocally differentiated from other histological polyp

types based on forceps biopsy specimens alone and hyperplas-

tic gastric polyps can contain neoplastic foci that might not be

diagnosed by forceps biopsy alone. Even if the bleeding rate

after snare polypectomy appears to be higher in the stomach

than in the colon, the majority of cases can be managed endo-

scopically. Therefore, we recommend removal by an experi-

enced endoscopist of all epithelial gastric polyps larger than 5

mm after thorough individualised risk-benefit analysis.

APPENDIX
The participants in the study group are shown in Table A1.

Table A1 Participants in the study group

W Barina/W Simon, Würzburg W Bachmann/L Bolle, Frankenwaldklinik, Kronach J Giedl, Inst für Pathologie Weiden

KJ Dümlein, Erlangen C Ell/SM Mühldorfer, Med Klinik I der FAU
Erlangen-Nürnberg

B Kaduk, Path Inst München

C Ferentzi/I Wild, Nürnberg B Feinauer, Kreiskrankenhaus Mühlacker T Kirchner/Ch Wittekind/H Steininger, Path Anat
Inst der FAU Erlangen-Nürnberg

E v Fritsch, Erlangen H Frotz, Marien KH, Bergisch Gladbach H Kühn/D Dang, Path Inst Fürth

P Janetschek, München B Krakamp, Städt. KH, Köln-Merheim K Müller, Path Inst Überlingen

W Kerzel/R Thiemann, Forchheim P Lederer/K Kusch, Waldkrankenhaus, Erlangen G Röckelein/H Wiesinger/U Zimmermann, Path
Anat Inst Regensburg

E Meier, Amberg CE Manegold, Evangelisches KH, Holzminden G Seitz, Path Inst Bamberg

R Muckelbauer/W Muckelbauer, Scheβlitz H Schönekäs/KT Steurer/R Meyer, VI Med Klinik,
Nürnberg

M Stolte, Inst für Pathologie Bayreuth

E Ruess, Böblingen H Schweikert, Kreiskrankenhaus Münchberg P H Wünsch, Path. Inst Nürnberg

J Schenk/J Zeus, Erlangen K Seitz, KH Kreis, Sigmaringen

B Schmack/K Wagner, Bayreuth O Stadelmann/C Langmann, II Med Klinik, Fürth

R Scholz, Bamberg H J Weis/K Schmidt, II Med Klinik, Bamberg

H J Schreiber, Bamberg KH Wiedmann/F Ehrnsperger, II Med Klinik,
Regensburg

R Kellner/E Spangler/S Weidenhiller,
Regensburg

H Worlicek, Regensburg

Gastric polyps 469

www.gutjnl.com

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.50.4.465 on 1 A

pril 2002. D
ow

nloaded from
 

http://gut.bmj.com/


. . . . . . . . . . . . . . . . . . . . .
Authors’ affiliations
S M Muehldorfer, E G Hahn, Department of Medicine I, University of
Erlangen-Nuremberg, Germany
M Stolte, Institute of Pathology, Bayreuth, Germany
P Martus, Institute of Medical Informatics, Statistics and Epidemiology,
FU of Berlin, Germany
C Ell, Department of Medicine II, HSK, Wiesbaden, Germany

REFERENCES
1 Seifert E, Elster K. Gastric polypectomy. Am J Gastroenterol

1975;63:451–6.
2 Ottenjann R, Kunert H, Seib HJ. Is gastroscopic polypectomy a

diagnostic necessity? Results of a prospective study. Dtsch Med
Wochenschr 1984;109:443–5.

3 Chua CL. Gastric polyps: the case for polypectomy and endoscopic
surveillance. J R Coll Surg Edinb 1990;35:163–5.

4 Ginsberg GG, Al-Kawas FH, Fleischer DE, et al. Gastric polyps:
relationship of size and histology to cancer risk. Am J Gastroenterol
1996;91:714–17.

5 Jass JR, Sobin LH, Watanabe H. The World Health Organization’s
histologic classification of gastrointestinal tumors. A commentary on the
second edition. Cancer 1990;66:2162–7.

6 Stolte M. Clinical consequences of the endoscopic diagnosis of gastric
polyps. Endoscopy 1995;27:32–7.

7 Kamiya T, Morishita T, Asakura H, et al. Histoclinical long-standing
follow-up study of hyperplastic polyps of the stomach. Am J Gastroenterol
1981;75:275–81.

8 Orlowska J, Jarosz D, Pachlewski J, et al. Malignant transformation of
benign epithelial gastric polyps. Am J Gastroenterol 1995;90:2152–9.

9 Ming SC. The classification and significance of gastric polyps. In:
Yardley JH, Morson BC, Abel MR, eds. The gastrointestinal tract.
Baltimore: Williams and Wilkins, 1977:149–75.

10 Daibo M, Itabashi M, Hirota T. Malignant transformation of gastric
hyperplastic polyps. Am J Gastroenterol 1987;82:1016–25.

11 Zea-Iriarte WL, Sekine I, Itsuno M, et al. Carcinoma in gastric
hyperplastic polyps. A phenotypic study. Dig Dis Sci 1996;41:377–86.

12 Elster K. Histologic classification of gastric polyps. In: Morson BC, ed.
Pathology of the gastrointestinal tract. Berlin: Springer-Verlag,
1976:77–93.

13 Tomasulo J. Gastric polyps. Histologic types and their relationship to
gastric carcinoma. Cancer 1971;27:1346–55.

14 Ming SC. Epithelial polyps of the stomach. In: Ming SC, Goldman H,
eds. Pathology of the gastrointestinal tract. Philadelphia: WB Saunders,
1992:547–68.

15 Orlowska J, Pietrow D. Multifocal gastric carcinoma arising from
hyperplastic and adenomatous polyps. Am J Gastroenterol
1990;85:1629–34.

16 Lanza FL, Graham DY, Nelson RS, et al. Endoscopic upper
gastrointestinal polypectomy. Report of 73 polypectomies in 63 patients.
Am J Gastroenterol 1981;75:345–8.

17 Nakamura T, Nakano G. Histopathological classification and malignant
change in gastric polyps. J Clin Pathol 1985;38:754–64.

18 Schmitz JM, Stolte M. Gastric polyps as precancerous lesions.
Gastrointest Endosc Clin N Am 1997;7:29–46.

19 Hamilton SR, Aaltonen LA, eds. Tumours of the digestive system. Lyon:
IARC Press, 2000.

20 Rao JN, Scott AJ. A simple method for the analysis of clustered binary
data. Biometrics 1992;48:577–85.

21 Classen M, Demling L. Surgical gastroscopy: removal of gastric polyps
using a fiber-optic gastroscope. Dtsch Med Wochenschr
1971;96:1466–7.

22 Seifert E, Elster K. Endoscopic polypectomy in the stomach. Indication,
technic, and results. Dtsch Med Wochenschr 1972;97:1199–203.

23 Singer M, Busse R, Elster K, et al. Endoscopic polypectomy in the upper
gastrointestinal tract. Endoscopy 1975;7:216.

24 Remmele W, Kolb EF. Malignant transformation of hyperplasiogenic
polyps of the stomach—case report. Endoscopy 1978;10:63–5.

25 Rosen S, Hoak D. Intramucosal carcinoma developing in a hyperplastic
gastric polyp. Gastrointest Endosc 1993;39:830–3.

26 Yamaguchi K, Shiraishi G, Maeda S, et al. Adenocarcinoma in
hyperplastic polyp of the stomach. Am J Gastroenterol 1990;85:327–8.

27 Ghazi A, Ferstenberg H, Shinya H. Endoscopic gastroduodenal
polypectomy. Ann Surg 1984;200:175–80.

28 Gschwantler M, Pulgram T, Feichtenschlager T, et al. Gastric carcinoma
arising from a hyperplasiogenic polyp with a diameter of less than 2
centimeters. Z Gastroenterol 1995;33:610–12.

29 Stolte M, Bethke B, Sticht T, et al. Differentiation of focal foveolar
hyperplasia from hyperplastic polyps in gastric biopsy material. Pathol
Res Pract 1995;191:1198–202.

30 Kamiya T, Morishita T, Asakura H, et al. Long-term follow-up study on
gastric adenoma and its relation to gastric protruded carcinoma. Cancer
1982;50:2496–503.

31 Stolte M, Sticht T, Eidt S, et al. Frequency, location, and age and sex
distribution of various types of gastric polyp. Endoscopy
1994;26:659–65.

470 Muehldorfer, Stolte, Martus, et al

www.gutjnl.com

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.50.4.465 on 1 A

pril 2002. D
ow

nloaded from
 

http://gut.bmj.com/

