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Abstract

AIM: To determine the precise incidence and clinical
features of endoscopic ulcers following gastrectomy.

METHODS: A consecutive series of patients who un-
derwent endoscopic examination following gastrectomy
between 2005 and 2010 was retrospectively analyzed.
A total of 78 patients with endoscopic ulcers and 759
without ulcers following gastrectomy were enrolled. We
analyzed differences in patient age, sex, size of the le-
sions, method of operation, indications for gastric resec-
tion, and infection rates of Helicobacter pylori (H. pylor)
between the nonulcer and ulcer groups.

RESULTS: The incidence of endoscopic ulcers after
gastrectomy was 9.3% and that of marginal ulcers
was 8.6%. Ulcers were more common in patients with
Billroth T anastomosis and pre-existing conditions for
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peptic ulcer disease (PUD). Infection rates of H. pylori-
did not differ significantly between the two groups. The
patients who underwent operations to treat PUD had
lower initial levels of hemoglobin and higher rates of
hospital admission.

CONCLUSION: H. pylori was not an important factor
in ulcerogenesis following gastrectomy. For patients
who underwent surgery for PUD, clinical course of mar-
ginal ulcers was more severe.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

Total or partial gastrectomy is reserved for patients with
peptic ulcer disease (PUD) who have failed to respond to
therapy or individuals with gastric malignancies. The need
to perform gastrectomy on PUD patients has decreased
since the discovery of Helicobacter pylori (H. pylori) and
development of proton pump inhibitors""”. Neverthe-
less, the total frequency of performing gastrectomy has
increased due to the frequent detection of early gastric
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cancer and increasing morbid obesity[‘%’()]. The complica-
tions of gastrectomy are recurrent ulcers, nutritional dis-
turbances, dumping syndrome, de n#ovo cancer of the gastric
remnant [so-called “gastric stump cancer” (GSC)], and
alkaline reflux gastritism.

During follow-up endoscopic examination, the de-
tection of ulcerative lesions including marginal ulcers
as well as cancer recurrence and development of GSC
are of clinical interest. Therefore, information about
the distinct features of these different ulcerative lesions
will help discriminate these lesions from one another
so that appropriate treatment strategies can be identi-
fied. Marginal ulcers are defined as ulceration around
anastomosis following gastrectomy. It has been reported
that the incidence of marginal ulcers varies from 0.6%
to 16%™". Although the etiology of marginal ulcers re-
mains obscure, several mechanisms have been postulated.
Until now, there are no convincing results, and the exact
link between H. pylori and the development of marginal
ulcers is unclear. GSC was originally defined as a gastric
cancer that arises in the remnant stomach > 5 years af-
ter primary surgery for benign diseases such as PUD. A
minimal latency of 5 years is included in the definition to
avoid misdiagnosism’“]. Until now, many features of these
lesions were controversial.

The goal of this study was to determine the precise
incidence of endoscopic ulcers in patients with a history
of gastrectomy. Clinical features of these lesions and pa-
tients were evaluated including location, size, types of re-
construction following gastrectomy, causative disease for
operation, and history of H. pylori infection. In addition,
features of GSC were evaluated including frequency, site,
time of appearance following gastrectomy, and pathologi-
cal characteristics of cancet.

MATERIALS AND METHODS

Patients

This study protocol was approved by the Ethics Commit-
tee of the Catholic University of Korea. The study was
conducted at St. Vincent Hospital, a teaching hospital of
the Catholic University of Korea. The medical records,
charts, and digitized archived images of consecutive pa-
tients who had a history of gastrectomy and underwent
diagnostic esophago-gastroduodenoscopy between Janu-
ary 2005 and December 2010 were reviewed.

Each case was classified as H. pylori-positive ot -nega-
tive according to the histological results [rapid urease test
(CLO test®, Kimberly-Clark, Utah, United States) or silver
staining] for two biopsy specimens taken from the remnant
stomach. Exclusion criteria were endoscopic evaluation
within 1 year following gastrectomy and comorbidity of
serious systemic disease. Individuals with conditions that
might have substantial effects on our study results (e.g,, se-
rum creatinine > 2.5 mg/dL, total bilirubin > 3.0 mg/dL),
pregnant women, patients with psychiatric diseases, and
patients who did not sign a consent form were excluded.
Patients were also excluded if they had cancer recurrence.
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Study design

The endoscopic, histological, and clinical features of the
ulcerative lesions were analyzed. Subsequently, the ulcer-
ative lesions were classified as neoplastic or non-neoplas-
tic lesions. Cases of recurrent cancer were excluded; the
remaining lesions included marginal ulcer and GSC. We
analyzed differences in patient age, sex, size of lesions,
method of operation, indications for gastric resection,
and infection rates of H. pylori between the non-ulcer
and ulcer groups. For patients with marginal ulcers, we
analyzed baseline characteristics, clinical manifestation,
and rates of H. pylori infection according to the location
of ulcers. In addition, we evaluated the clinical features
of GSC.

Statistical analysis

Continuous variables were expressed as the mean + SD
and compared using Student’s ~test. Categorical variables
were expressed as percentages and compared using a ;(2
test. Statistical analyses were conducted with SPSS ver-
sion 12.0 software (SPSS, Chicago, IL, United States). P
< 0.05 was considered to be statistically significant.

RESULTS

Demographic features

Data for a consecutive series of patients who underwent
gastrectomy between 2005 and 2010 were retrospectively
analyzed. A total of 2862 endoscopic examinations were
performed and 918 patients were enrolled in our study.
Among these, endoscopic examinations were performed
for 512 patients within 1 year of gastrectomy and were
excluded from our study. Each patient underwent two
or three endoscopic procedures during the study period.
Eighty-one patients were excluded due to underlying
chronic illnesses including: liver cirrhosis, heart failure,
chronic obstructive pulmonary disease, chronic renal fail-
ure (#7 = 37), simple closure (#» = 12), gastrojejunostomy
without gastrectomy (# = 7), and recurrence of previous
cancer (7 = 25). The remaining 837 patients were endo-
scopically examined and included in our study. A total of
78 patients with endoscopic ulcers and 759 without ulcers
following gastrectomy were enrolled (Figure 1). Six (0.7%)
out of all 837 patients who underwent gastrectomy were

diagnosed with GSC.

Basal characteristics of endoscopic ulcers following
gastrectomy

The clinical features of patients in both groups are
shown in Table 1. There were no significant differences
in age or sex ratio in the group of patients with or with-
out ulcers following gastrectomy. Patients with Billroth
II (B-TI) gastrojejunal anastomosis were more prone to
endoscopic ulceration (P < 0.01) compared to those with
Billroth I (B- 1) anastomosis (Figure 2). The formation
of endoscopic ulcers was more frequent in patients who
had undergone gastrectomy for PUD complications than
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Endoscopic procedure in patients
with a history of gastrectomy (7 = 918)

Exclusion (7 = 81)
Chronic iliness (7 = 37)
Simple closure (7 = 12)
Gastro-jejunostomy without gastrectomy (7 = 7)
Recurrence of gastric cancer (7 = 25)

l

Endoscopic ulcer
in patients with gastrectomy (7 = 78)

No ulcer
in patients with gastrectomy (7 = 759)

Marginal clcer
(n=172)

l

Gastric stump cancer
(n =6)

l

Ulcer with a history of peptic ulcer disease
(n = 38)

Ulcer without a history of peptic ulcer disease
(n=34)

Figure 1 Study design.

Patients with Patients without P value
endoscopic ulcers endoscopic ulcers
after gastrectomy after gastrectomy

(n =178) (n = 759)
Age (yr) 62.26 +12.89 61.00 + 12.50 0.92
Gender (male/female) 59:19 523:236 0.20
Anastomosis
Billroth- I 12 237 <0.01
Billroth-II 63 477
Other method 3 45
Causative diseases
Malignancy 31 645 <0.01
Complication of PUD 44 102
Others 3 12
H. pylori infection (%) 20/58 (34.5) 145/397 (36.5) 0.76

H. pylori: Helicobacter pylori; PUD: Peptic ulcer disease.

for other reasons (P < 0.01). In patients treated with
gastrectomy for PUD complications, the incidence of ul-
cers was 30.1% (44/146). When patients with GSC were
excluded, the incidence of marginal ulcers was 27.1%
(38/140). The incidence of ulcers in patients treated with
gastrectomy for non-PUD diseases was 4.9% (34/691).
The incidence of H. pylori infection did not differ signifi-
cantly between the two groups (34.5% vs 36.5%, P > 0.05).

Clinical features of marginal ulcers

A total of 72 patients had marginal ulcers that were lo-
cated on the efferent side or anastomosis. Most of these
patients (86.1%, 62/72) complained of specific gastro-
intestinal symptoms, and 41.7% (30/72) experienced
episodes of bleeding or developed anemia. The most
frequent symptom was abdominal pain. However, there
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were no differences of clinical manifestation according
to ulcer location. The rate of patients undergoing thera-
peutic endoscopy to stop or prevent bleeding was 19.4%
(14/72) and the rate of patients receiving admission care
was 54.2% (39/72). The recurrence of matginal ulcers
was observed in 29.2% (21/72) of the patients. There
were no differences in the rate of patients receiving
therapeutic endoscopy or recurrence of ulcers according
to ulcer location (Table 2).

The patients were divided into two groups according
to ulcer location: individuals with ulcers on the efferent
side and ulcers at anastomosis sites. The most common
location of marginal ulcers was the efferent side (55.6%,
40/72). There were no differences in patient age, sex
ratio, tobacco use, alcohol consumption, types of re-
construction, causative disease, initial hemoglobin levels,
recurrence rates of marginal ulcers, or H. pylori infection
rates. Ulcers on the efferent side compared to those at
anastomosis sites had a tendency of multiplicity, but a
number of marginal ulcers appeared as a single lesion

(69.4%, 50/72).

Comparison of marginal ulcers according to causative
disease

Thirty-eight patients with marginal ulcers previously
underwent an operation to control PUD, whereas 34
patients underwent operations to treat malignancies or
other conditions (e.g., hemoperitoneum due to trauma).
Clinical features of these two groups are shown in Table 3.
There was no significant difference in the clinical charac-
teristics including age, sex, types of reconstruction, or H.
Pylori infection rates. The patients who underwent opera-
tions to treat PUD had a higher rate of admission (25/38,
65.8%) than the other group (13/34, 38.2%; P = 0.01).
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Figure 2 Endoscopic finding of marginal ulcer. In patients with B- I (A) and B-II (B) anastomosis, ovoid shaped ulcerations were observed on the efferent side.

Table 2 Comparison of marginal ulcers according to the

location

Table 3 Comparison of marginal ulcers according to causative
disease

Ulcers on the Both Ulcers at
efferent sidle (7 = 4)  anastomosis
(n = 36) (n = 32)

Age (yr) 63.45+14.03 62.50+10.25 61.15+12.49
Sex (male/female) 26:10 2:2 25:7
Tobacco use 15 2 10
Alcohol consumption 14 2 12
Clinical symptoms

Bleeding episode 6 1 10

Anemia evaluation 9 2 2

Abdominal pain 11 1 10

Dyspepsia 5 0 5

Routine check 5 0 5
Anastomosis

Billroth- I 7 0 6

Billroth-1II 27 4 25

Total gastrectomy with RY 1 0 0

Whipple 1 0 1
Causative disease

Malignancy 14 1 16

Complication of PUD 20 3 15

Others 2 0 1
Ulcer multiplicity 15 4 6
Number of therapeutic 5 1 8
intervention
Initial hemoglobin (g/dL) 9.70+£3.38 6.70+253 9.87+3.79
Admission 21 4 14
Ulcer recurrence 12 2 7
H. pylori infection (%) 7/25 (28) 1/2 (50) 8/25 (32)

RY: Roux-en-Y anastomosis; H. pylori: Helicobacter pylori; PUD: Peptic ulcer
disease.

Initial hemoglobin levels were significantly lower in the
PUD group. However, the incidence of rebleeding after
primary hemostasis and rate of ulcer recurrence were not

different (Table 3).

Clinical features of GSC

GSC was found in six (0.7%) out of 837 patients who un-
derwent gastrectomy. The clinicopathological features of
GSC are shown in Table 4. All of these patients were male,
and the median interval between the initial gastrectomy and
treatment of GSC was 298.8 mo (range, 141-480). Half
of these patients underwent gastric reconstruction by B-
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Marginal ulcers Marginal ulcersin P
in patients with patients without value
a history of PUD a history of PUD

(n = 38) (n = 34)

Age (yr) 62.87 £13.67 6347 £13.03 085
Sex (male/female) 31:7 22:12 0.10
Anastomosis

B- I /B-1I /others 3/35/0 6/25/3 0.06
Clinical symptoms

Bleeding episode 10 7 0.04

Severe anemia 10 3
Location

Efferent side/ 20/15/3 16/17/1 0.50

anastomosis/both
Initial hemoglobin (g/dL) 8.83+2.83 11.04 £3.73 0.03
Admission (case) 25 13 0.01
Rebleeding during 4 3 0.87
admission
Ulcer recurrence 9 11 0.41
H. pylori infection (%) 9/25 (36) 7/24 (29.2) 0.61

H. pylori: Helicobacter pylori; PUD: Peptic ulcer disease; B: Billroth.

I anastomosis and the remaining patients underwent re-
construction by B-II. In two-thirds of all patients, the loca-
tion of the ulcerative lesion was the gastric stump (Figure 3).
Most of these individuals underwent total gastrectomy and
only one patient survived the operation.

DISCUSSION

The etiology of ulcer formation following gastrectomy is
often multifactorial. Possible contributing factors include
local ischemia, anastomotic tension, increased gastric
acidity, H. pylori infection, tobacco use, and nonsteroidal
anti-inflammatory drug (NSAID) use!”"™. Chronic in-
flammation caused by the suture materials at the anasto-
mosis may lead to ulcer formation. Earlier studies have
demonstrated that most marginal ulcers develop in the
first 3 mo postoperatively due to prolonged irritation by
foreign material, however, no ulcers have been found af-
ter the first postoperative year™"”,

In this study, we included patients who developed
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Table 4 Case profile of gastric stump cancer

Case number 1 2 3 4 5 6
Sex M M M M
Age (yr) 73 73 58 61 61 44
Tobacco use Yes Yes No No Yes No
Alcohol consumption No Yes No No No No
Anastomosis B-TI B-1 B-1 B-1 B-TI B-TI
Latency period (mo) 360 480 360 152 432 228
Reason for operation Pyloric obstruction ~ GU perforation GU bleeding Pyloric obstruction ~ GU perforation =~ DU perforation
Chief complaint Melena Soreness Pain Routine Pain Pain
Tumor location Anastomosis Anastomosis Stump Stump Stump Stump
Tumor type Adenoca Adenoca Adenoca Adenoca Adenoca Adenoca
Differentiation Moderate Poor Poor Poor Moderate Poor
H. pylori infection Negative Negative Positive Positive Positive Negative
TNM stage

T T4a jlis) jlis) T2b pI3 T3

N N2 NO NO N1 N1 NO

M M1 (Liver) MO MO MO MO MO
Treatment None Total gastrectomy Total gastrectomy Total gastrectomy Total gastrectomy Total gastrectomy
Survival (mo) No (3) No (10) No (10)' Yes (36) No (8) No (18)
DFS (mo) No (0) Yes (9) Yes (10) Yes (36) No (0) Yes (15)

"Expired due to leukopenia and pneumonia. GU: Gastric ulcer; DU: Duodenal ulcer; Adenoca: Adenocarcinoma; DFS: Disease-free survival; H. pylori:
Helicobacter pylori; B: Billroth.

Figure 3 Endoscopic findings of gastric stump cancer. A: An ulcerating lesion of the gastric stump was observed; B: After gastrectomy with Billroth- I reconstruc-

tion, a large ulcerating mass was found at the anastomosis site.

ulcers 1 year or more after surgery, and analyzed true
marginal ulcers that appeared after gastrectomy. Our
results showed that the incidence of endoscopic ulcers
after gastrectomy was 9.3% and marginal ulcers was 8.6%.
In particular, the incidence of marginal ulcers in patients
who had undergone gastrectomy to treat PUD-associated
complications was 27.1%. Furthermore, it is noteworthy
that most of the patients with marginal ulcers (86.1%)
complained of specific gastrointestinal symptoms. Half
of these individuals experienced bleeding episodes or
developed severe anemia. There was a limitation in this
study and we did not consider whether vagotomy was
performed. We focused on ulcer development after
gastrectomy. Previously, it has been demonstrated that
vagotomy prevents ulcer recurrence™”), and most of the
enrolled patients had gastrectomy with vagotomy as pep-
tic ulcer surgery.

Marginal ulcer is a well-known complication of partial
gastrectomy. It has been reported that marginal ulcer is
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evidence of inadequate acid reduction. However, incom-
plete suppression of gastric acid production is not the
sole cause of marginal ulcers. In our endoscopic survey,
marginal ulcer was formed following total gastrectomy.
On the basis of this result, impaired blood supply or use
of NSAIDs can be another mechanism of ulcer develop-
ment after gastrectomy. In our study, risk factors for ulcer
formation after gastrectomy were B-1II anastomosis and
previous gastrectomy for treating PUD complications.
Generally, B- I anastomosis has several advantages. This
technique can be performed more easily and rapidly than
a B-1I anastomosis because fewer steps are required.
Normal continuity of the gastrointestinal tract is main-
tained, thus promoting the mixture of food with bile and
pancreatic secretions. The remaining duodenum offers
more resistance to recurrent ulceration than does the
jejunum and plays a role in preventing the recurrence of
ulcers after B- I anastomosis'". These factors explained
why ulcerative lesions developed less frequently following
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B- I anastomosis.

Infection with H. pylori has been shown to be a pre-
dictive marker of PUD in the general population, but the
exact link between H. pylori and the development of mar-
ginal ulcers following gastrectomy is unclear. Previously,
uncontrolled data have suggested that the frequency of
symptomatic marginal ulcers can be reduced by preop-
erative screening and treatment of H. pylori infection in
patients undergoing gastric bypass Surgerym’zm. Although
these studies were performed in bariatric patients who
have undergone gastric bypass surgery, the results indi-
cate that infection with H. pylori may promote marginal
ulcer formation. On the contrary, our investigation
showed that the rate of H. pylori infection did not dif-
fer significantly between the ulcer and non-ulcer groups.
This suggests that H. pylori infection does not play an im-
portant role in the pathogenesis of recurrent ulceration
after gastrectomy.

Howevet, our study had several limitations associated
with our investigation of H. pylori infection. First, we did
not determine whether patients enrolled in this study
were treated when H. pylori was diagnosed before they
underwent endoscopic examination. In fact, our patients
were not routinely tested nor treated for H. pylori before
gastrectomy. Second, spontaneous clearance of H. pylori
might occur in a certain number of patients who undergo
distal gastrectornym]. Third, the number of patients with
B-1I was more than twice that with B- I anastomosis. A
previous study has shown that resection with B- I has an
incidence of H. pylori infection of approximately 70%,
followed by a significantly lower rate of infection in B-II
anastomosis of 45%". The lower rate of H. Pylori infec-
tion found in B-1I may reflect the role of bile reflux,
which is more common in B-1I than B- I, and may in-
terfere with colonization by H. pylori.

To date, many studies have shown that GSC develops
after distal gastrectomy, at frequencies of 0.4-2.5%, with
an increased incidence 15 years after surgerymzs]. Some
authors have postulated that patients who have under-
gone B-1II gastrojejunal anastomosis are more prone
to developing carcinomas in the gastric remnant”*”",
However, GSC has been reported in patients following
B- I anastomosis. Our results revealed that GSC was
found in three patients after B- I and three after B-1I
anastomosis. GSC is often described as a tumor with a
poor prognosis, with low resectability rates because of
extended lymph node metastases and infiltration of adja-
cent organs™*. The reported 5-year disease-free overall
survival ranges from 7% to 20% 1n our study, all pa-
tients had advanced stage disease at diagnosis and surgical
treatment (total gastrectomy with radical lymph node dis-
section) was performed in 80% of cases. However, only
one patient had 5-year disease-free survival.

Although specific factors responsible for the patho-
genesis of GSC have not been identified, chronic inflam-
mation of remnant gastric mucosa is considered to be
a risk factor. Enterogastric reflux of bile acids results in
increased proliferation of epithelial cells, and hypochlot-
hydria with subsequent bacterial overgrowth promotes
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this condition”*. Tt has been previously reported that
the gastric mucosa undergoes marked morphological
changes in most patients after gastrectomy[27’33l. Other
mechanisms underlying GSC development are effects of
hormonal regulation following vagotomy, and H. pylori
infection™*". Although H. pylori infection may also be
a causative factor for GSC, it has reported that the rate
of H. pylori infection in patients with GSC is lower than
in those with primary gastric cancer. The reason is that
the gastric stump may be an unsuitable environment for
H. pylori colonization due to increased bile reflux™,
However, the exact effect of H. pylori is unclear in clinical
practice because of the small number of studies on this
subject.

In conclusion, we found that endoscopic ulcers fol-
lowing gastrectomy were more common in patients who
have undergone B-1I anastomosis and had pre-existing
cases of PUD. Infection with H. pylori did not appear to
play an important role in the formation of ulcers follow-
ing gastrectomy. Patients who underwent operations to
treat PUD had lower initial levels of hemoglobin and a
higher frequency of admission. Our study demonstrated
that patients who undergo operations to treat PUD and
subsequently develop marginal ulcer are likely to have a
more severe clinical course. Further prospective and de-
tail studies are needed to confirm our findings.

COMMENTS

Background

The total frequency of performing gastrectomy has increased due to the fre-
quent detection of early gastric cancer and increasing morbid obesity. During
follow-up endoscopic examination, the detection of ulcerative lesions including
marginal ulcers, as well as cancer recurrence, is of clinical interest. Until now,
there are limited data currently available on the incidence of marginal ulcer, and
the exact link between Helicobacter pylori (H. pylori) and the development of
marginal ulcers is unclear.

Research frontiers

Earlier studies have demonstrated that most marginal ulcers develop in the
first 3 mo postoperatively due to prolonged irritation by foreign material. In this
study, we excluded the possibility of chronic inflammation caused by the suture
materials, and included patients who developed ulcers 1 year or more after
surgery. Therefore, true marginal ulcers were analyzed. It was more common
in patients in who had undergone Billroth II (B-1I) anastomosis and had pre-
existing cases of peptic ulcer disease (PUD). It is noteworthy that the incidence
of marginal ulcers in patients who had undergone gastrectomy to treat PUD-
associated complications was 27.1%. This provided information about the pre-
cise incidence and clinical features of marginal ulcers.

Innovations and breakthroughs

The results showed that the incidence of endoscopic ulcers after gastrectomy
was 9.3% and that of marginal ulcers was 8.6%. When the patients were divid-
ed into two groups according to the presence of ulcer, infection rates of H. pylori
did not differ significantly between the two groups (34.5% vs 36.5%, P > 0.05).
Ulcers were more common in patients with B-1I anastomosis and pre-existing
conditions for PUD. The patients who underwent operations to treat PUD had
lower initials levels of hemoglobin and higher rates of hospital admission.
Applications

The researchers drew a conclusion that H. pylori infection did not play an im-
portant role in the formation of ulcers following gastrectomy. For the patients
who underwent operations for PUD, the clinical course of marginal ulcers was
more severe.
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