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Abstract
Endoscopic treatment should be considered for early gas­
tric cancer (EGC) and gastric precancerous lesions. Endo­
scopic submucosal dissection (ESD) was developed for  
en bloc removal of a large gastric neoplasm and has been  
developed following improvements in electrical equip­
ment for hemostasis and dissection and with advances in  
various knives, hemostatic forceps and endoscopic 
equipment. ESD is currently the treatment of choice for 
precancerous lesions or EGC showing mucosal invasion. 
Hemorrhage and perforation are major complications of 
ESD for EGC. We describe the complication of ESD pro­
cedures in gastric lesions for endoscopists who are rela­
tively inexperienced in ESD and who may lack optimal 
access to ESD education and facilities.

© 2011 Baishideng. All rights reserved.

Key words: Endoscopic submucosal dissection; Gastric 
cancer, Perforation; Bleeding 

Peer reviewers: Jaekyu Sung, MD, PhD, Assistant Professor, 
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Kim YJ, Park DK. Management of complications following 
endoscopic submucosal dissection for gastric cancer. World J 
Gastrointest Endosc 2011; 3(4): 67-70  Available from: URL: 
http://www.wjgnet.com/1948-5190/full/v3/i4/67.htm  DOI: http://
dx.doi.org/10.4253/wjge.v3.i4.67 

INTRODUCTION
The incidence of  gastric cancer is high in Japan, Korea and  
China. Periodic endoscopy should be performed. Endos- 
copic treatment should be considered for early gastric can- 
cer (EGC) and gastric precancerous lesions. Endoscopic  
submucosal dissection (ESD) has been developed follow
ing improvements in electrical equipment for hemostasis  
and dissection and with advances in various knives, hemos
tatic forceps and endoscopic equipment. ESD is currently 
the treatment of  choice for precancerous lesions or EGC 
showing mucosal invasion[1,2].

Professional endoscopic skill, experience with the elec- 
tronic equipment, knowledge of  the appropriate applica
tion of  diverse knives and skillful endoscopy assistants 
are required to achieve positive outcomes with ESD.  
Even when these conditions are met, complications such  
as hemorrhage, perforation, pneumothorax, aspiration 
pneumonia, cardiopulmonary complication, abdominal 
pain and fever can occur. The endoscopist must possess  
suff­icient knowledge to address such complications pro­
mptly and appropriately. A thorough knowledge of  the  
indicators for ESD and the factors causing these compli
cations is also important. Hemorrhage is a complication 
in 10%-20% of  ESDs[3]  and perforation in 5%[4]; most of  
these cases can be overcome, however, through skilled 
execution of  the endoscopic procedure[5]. The en bloc 
resection rate for EGC is nearly 80%, depending on the 
location and size of  the lesion; such resection prevents 
recurrence of  the cancer in nearly all cases[6,7]. These data 
were collected at large-scale hospitals for the preparation 
of  ESD educational curricula and primarily include pro

World J Gastrointest Endosc  2011 Aril 16; 3(4): 67-70
ISSN 1948-5190 (online)
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cedures performed with ample access to the most adv
anced equipment, skillful endoscopy care teams and gastr
ointestinal specialists.

A rapidly increasing number of  physicians are entering 
the field of  endoscopy and many hospitals are opening 
new endoscopy facilities. However, most have inadequate 
educational systems and endoscopic equipment. Although  
many academic meetings and workshops have sought 
to address these problems, the tremendous and rapidly 
increasing demands are difficult to meet. In this context,  
we present our opinions and suggestions for the mana
gement of  hemorrhage and perforation complications 
of  ESD in this article. We hope that this discussion may 
benefit endoscopists who are relatively inexperienced 
in ESD for stomach lesions and who may lack optimal 
access to ESD education and facilities.

HEMORRHAGE
During ESD, the endoscopist must identify the blood ves-
sels most likely to hemorrhage and treat them effectively to 
stop the hemorrhage while dissecting the submucosa. ESD  
must not be attempted on a lesion affecting vessels in 
which an endoscopist cannot consistently stop bleeding in 
gastrointestinal hemorrhage patients. Hemostasis is usually 
most difficult in the upper stomach due to the broad distri-
bution of  large blood vessels and re-bleeding occurs read-
ily in this location when the gastrointestinal tract bleeds.  
Oda et al reported that only location (upper and middle 
third) and size (≥ 31 mm) were associated with immediate 
bleeding[8]. In one report, younger age and the location of  
the lesions (upper and middle third) were associated with a 
higher frequency of  immediate bleeding[9]. Bleeding can be  
somewhat reduced in areas with abundant blood vessels by 
strengthening the coagulation energy when precutting or 
dissection, but this increases the risk of  perforation. Thus, 
the degree of  mucosal elevation following submucosal 
dissection should be assessed carefully. During ESD, the  
endoscopist should not waste time attempting to achieve 
hemostasis or control minor bleeding, and should not in-
terfere with complete incision by applying a clip. Dissection  
of  lesions itself  has an effect of  hemostasis and is a help 
for obtaining sight.

In 4%-6% of  cases, delayed bleeding occurs 24 h or 
more after ESD and can have serious consequences[10]. 
Delayed bleeding frequently follows ESD performed on  
large and flat lesions in the upper stomach[11]. Even in cas-
es where no bleeding is observed after complete resection, 
additional coagulation can reduce the risk of  delayed bleed-
ing[12]. However, this process can occasionally cause delay- 
ed perforation[13]. When almost no submucosal layer re-
mains and the muscle is properly exposed, it is not neces-
sary to practice preventive hemostasis. Bleeding following 
the resection of  lesion should be addressed using light 
lifting with hemostatic forceps to reduce muscle damage. 
The attempt to achieve hemostasis in coagulation mode 
by pressing the lesion, such as in ulcers, is associated with 
a very high risk of  perforation. For patients at risk of  de-

layed bleeding, insertion of  an L‑tube after the procedure 
will allow any such bleeding to be discovered and ad-
dressed immediately.

Most bleeding after ESD can be treated with an en-
doscopic procedure using an electronic knife, a hemoclip, 
argon plasma coagulation and hemostatic forceps. If  the 
hemostasis is delayed due to difficult lesion or incomplete 
field of  view, cardiopulmonary instability might occur in 
the patient. In this situation, it is important not to hesitate 
to carry out emergency surgery or embolization.

Patients with chronic renal failure or liver cirrhosis and 
recipients of  subtotal gastrectomies are at high risk of  
acute and/or delayed bleeding. Because a patient’s condi
tion can deteriorate suddenly during bleeding, novice en-
doscopists should not attempt endoscopic procedures to  
treat hemorrhage. Patients who take anticoagulants or 
antiplatelet agents for lower risk cardiovascular or cere-
brovascular disease should stop these medications 1 wk 
before an endoscopic procedure to reduce the risk of  
bleeding[14].

PERFORATION
In one report, location in the middle portion of  the stom-
ach (P = 0.028) and an elevated lesion (P = 0.0477) were 
significantly associated with the development of  a perfo-
ration[15]. Appropriate use of  high-frequency electronic 
equipment and instruments and the administration of  suf-
ficient submucosal injections are necessary to prevent per-
foration. The degree of  submucosal injection should be 
evaluated during dissection; if  mucosal elevation is insuf-
ficient, additional injection is necessary. If  a patient com-
plains of  pain during ESD or hemostatic procedures, mus-
cle involvement is possible and the direction of  incision  
or degree of  visibility may require correction. The use of  
sodium hyaluronate allows the elevation of  the lesion to 
be maintained for a longer period of  time, aiding dissec-
tion[16].

If  perforation occurs and demands the attention of  
the endoscopist before lesion dissection, complete resec- 
tion will be impossible and a subsequent surgical proce
dure will be required. A strategic approach is thus neces
sary. Most perforation can be addressed with a hemoclip 
but this instrument may make it difficult to obtain a suf- 
ficient resection margin or perform en bloc resection. 
Thus, it is desirable to apply clips to perforated areas 
after an incision or exfoliation has been performed and  
sufficient space for complete resection has been created. 
If  the perforated area is large or the incision or exfolia­
tion takes too long, pneumoperitonium can cause serious  
secondary problems such as respiratory failure, decrea- 
sed blood pressure or increased abdominal pain. Centesis 
should thus be performed with an 18-20 gauge puncture 
needle to remove air from the abdominal cavity and to  
provide sufficient time for a complete resection attem­
pt[17].

Although clipping is the most common treatment for 
perforation, a hemoclip can obscure visibility of  structur
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es such as the gastroesophageal junction and the posteri-
or wall of  the upper gastric body. Band ligation may thus 
be a preferable treatment option[18]. Additionally, a clip 
may not encompass a wide perforation; in such cases, 
suction of  the omentum can be applied to aid the clip-
ping of  the perforated area. When the omentum is not 
sucked after clipping of  the perforation margins, clips on 
opposite sides of  the perforation may be tied together 
with a detachable snare to treat a large perforation.

Following endoscopic treatment of  a perforation, the 
patient may have leukocytosis, tenderness and/or a slight 
fever for 1-2 d. Most perforations that occur during ESD 
can be treated conservatively with the administration of  
antibiotics; few cases require surgical operation[19]. Because 
the conditions of  the elderly, immunocompromised or 
chronic-disease patients may be exacerbated by perfora
tion, careful observation of  these patients is necessary and 
abdominal computed tomography (CT) scans should be 
performed if  peritonitis is suspected. A surgical operation 
should be performed in cases of  peritonitis.

Although pneumothorax is a rare complication, it can 
lead to death if  appropriate measures are not taken promp- 
tly. Perforation of  esophageal, gastroesophageal junction 
or fundus lesions can occur with respiration or sudden  
movement during precutting and may cause pneumoperito
nium and pneumothorax simultaneously[20]. Because sud- 
den respiratory failure may occur in such cases, all proce
dures should be stopped and the insertion of  a chest tube  
into the pleural space should be considered. A novice 
endoscopist should consider the difficulty of  each proce- 
dure and the risks of  bleeding and perforation and transfer 
difficult or risky cases to a specialist endoscopy center.  
This is particularly true for lesions of  the gastroesophageal 
junction, cardia and fundus. Expert endoscopists should 
also consider operating on such lesions under general 
anesthesia to control the movement and breathing of  the 
patient, especially when the lesions are large. 

ESD is an attractive and effective treatment for gastric 
cancer. Complications such as bleeding, perforation and 
incomplete resection may occur but can be minimized 
with the development of  the endoscopist’s skill and 
the use of  advanced equipment. Realistically, however, 
opportunities to learn and practice ESD and use optimal 
equipment are often limited. We recommend the implem
entation of  an appropriate educational system. The ability 
of  the endoscopist to perform a procedure, the condition 
of  available equipment and instrumentation, the position 
and size of  the lesion, the health of  the patient and the 
limitations of  ESD should all be considered when eva
luating the use of  this procedure.
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Abstract 
AIM: To evaluate the association of Helicobacter py-
lori  (H.pylori )-related chronic gastritis stage with upper 
gastro­intestinal symptoms and gastroesophageal reflux 
disease (GERD).

METHODS: Subjects underwent upper gastrointestinal 

endoscopy, a questionnaire using a frequency scale for  
symptoms of GERD (FSSG), and measurements of serum  
H.pylori -antibody and pepsinogen (PG) levels. They 
were classified into the following 4 groups in terms 
of H.pylori -related chronic gastritis stage: Group 
A (n  = 219), H.pylori (-)PG(-); Group B (n  = 310), 
H.pylori (+)PG(-); Group C (n  = 279), H.pylori (+)PG(+); 
and Group D (n  = 17), H.pylori (-)PG(+).

RESULTS: Reflux esophagitis occurred in 30.6% of 
Group A, 14.5% of Group B, 6.8% of Group C, and 0% 
of Group D (P  < 0.001). Scores for acid reflux symptoms 
decreased significantly with chronic gastritis stage (from 
Group A to D) (P  < 0.05), while scores for dysmotility 
symptoms did not differ significantly. The prevalence of 
non-erosive reflux disease (NERD) did not differ among 
groups. However, in subjects with GERD, the prevalence 
of NERD tended to increase with chronic gastritis stage (P 
= 0.081).

CONCLUSION: Acid reflux symptoms and the prevalen
ce of reflux esophagitis can be assessed by measuring 
both serum H.pylori -antibody and PG levels. 
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INTRODUCTION
Gastroesophageal reflux disease (GERD) includes not only  
reflux esophagitis (RE) confirmed by upper gastrointestinal  
endoscopy, but also non-erosive reflux disease (NERD) 
characterized only by subjective symptoms, such as heart-
burn without RE. The Montreal definition was presented 
as the worldwide consensus on GERD in 2006[1] and is 
based mostly on subjective symptoms: “GERD is a condi
tion that develops when the reflux of  stomach contents 
causes troublesome symptoms and/or complications”. Ac-
cording to this definition, GERD is further classified into  
esophageal syndrome and extraesophageal syndrome, and 
a wide variety of  symptoms are present. Thus, closer ex-
amination of  subjective symptoms is required in differen-
tiating GERD from other organic digestive tract diseases.

Questionnaires are effective in ascertaining the subjec-
tive symptoms of  GERD patients. Many GERD-specific 
questionnaires have been developed[2], including the ques-
tionnaire for the diagnosis of  reflux diseases[3], which is 
the most widely used of  these questionnaires around the 
world. In Japan, Kusano et al developed the frequency 
scale for symptoms of  GERD (FSSG)[4], a scale that has 
been used for early diagnosis and therapy assessment. Of  
the 12 FSSG questions, 7 questions deal with acid reflux 
symptoms, and the remaining 5 questions deal with gas-
trointestinal dysmotility symptoms, allowing GERD to be 
assessed by symptom group[5]. Assessing upper gastrointes
tinal symptoms by broadly dividing them into two groups 
is not only useful for planning treatment strategy for 
GERD[6], but it is also important for objectively analyzing 
the disease state.

By measuring two serum parameters, the Helicobacter py-
lori (H.pylori) antibody (Ab) titer and the serum pepsinogen 
(PG) level as a screening test for extensive chronic atrophic 
gastritis (CAG)[7], we have graded H.pylori-related chronic  
gastritis into four stages from A to D: Group A, H.pylori-
negative/PG-negative; Group B, H.pylori-positive/PG-
negative; Group C, H.pylori-positive/PG-positive; and 
Group D, H.pylori-negative/PG-positive. Group A in-
cluded H.pylori non-infected healthy subjects. Group B 
showed established H.pylori infection, but without CAG. 
Group C had CAG. Group D had severe intestinal meta-
plasia due to progression of  CAG, but H.pylori had been 
spontaneously eliminated, representing so-called metaplas-
tic gastritis. CAG advances from Ato B to C, and then to D. 
We have documented that the incidence of  gastric cancer 
gradually increases with chronic gastritis progression[8,9,10]. 

This has enabled screening of  high-risk patients for gas-
tric cancer based on serodiagnosis. An inverse relationship 
has been reported between CAG and RE onset[11], and 
many studies have found that the incidence of  H.pylori in-
fection is lower in Japanese RE patients than in healthy in-
dividuals (control group)[12-14]. A study found that NERD 
is closely related to H.pylori infection and progression in 
gastric mucosal atrophy[15]. Moreover, one study found a 
negative correlation between GERD and the anti-H.pylori-
Ab positive rate[16], while another study documented that 
H.pylori infection was unrelated to GERD and was neither 
an exacerbating factor nor a preventive factor[17]. To the 
best of  our knowledge, no studies have used GERD-
specific questionnaires to quantify acid reflux and gastroin
testinal dysmotility symptoms and to closely examine the 
relationships between H.pylori-related chronic gastritis 
progression and upper gastrointestinal symptoms.

In routine clinical care, performing endoscopy on all 
patients complaining of  upper gastrointestinal symptoms 
is difficult, and some supplementary parameters would be 
useful to gather more information to make the diagnosis 
of  GERD. The aim of  this study was to examine the rela
tionship of  H.pylori and PG status with GERD.

MATERIALS AND METHODS
Study subjects
In Japan, health checkup programs are performed to 
identify selected diseases (e.g., gastric cancer) in their early 
stages of  development. Both symptom-free subjects and 
subjects showing specific symptoms took part in upper 
gastrointestinal endoscopic examinations at our institution. 
Between January 2006 and March 2008, a total of  1165 
factory workers (1147 males, 18 females) ranging in age 
from 40 to 70 years who underwent upper gastrointestinal 
endoscopy and completed the FSSG questionnaire were 
enrolled. In addition, all enrolled subjects underwent se
rological testing and their H.pylori-Ab titers and serum 
PG levels were measured. Subjects who had a previous 
history of  surgical resection of  the stomach, H.pylori 
eradication, or those who had been prescribed a proton 
pump inhibitor (PPI), which might affect gastrointestinal 
function, were excluded from the study. Furthermore, 
subjects with and without H.pylori infection were selected 
for the study using serum-specific antibody titers as 
described in the following section. Thus, 825 subjects (812 
males, 13 females) were eligible for this study. The ethics 
committee of  Wakayama Medical University approved the 
study protocols.

Diagnosis of H.pylori infection and extensive CAG by 
serological tests
H.pylori-Ab titers were measured using an enzyme-linked 
immunosorbent assay (ELISA) (MBL, Nagoya, Japan)[18]. 
In the present study, H.pylori-Ab titers ≥ 50 U/mL were 
taken to be H.pylori-positive, and < 30 U/mL indicated 
H.pylori-negative. H.pylori-Ab titers ≥ 30 but < 50 U/mL 
were considered unclassifiable, and subjects showing titers  
within this range were excluded from H.pylori infection 
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assessment. The sensitivity and specificity of  the ELISA  
test used in this study were 93.5% and 92.5%, respecti
vely[18]. Serum PG levels were measured by radioimmuno
assay (Dainabot, Tokyo, Japan)[19]. PG, a measure of  gastric  
atrophy, was considered positive for values of  PG Ⅰ 
≤ 70 μg/L with a PG Ⅰ/Ⅱ ratio of  ≤ 3[20,21]. These 
criteria offer a sensitivity of  70.5% and a specificity of  
97% for the diagnosis of  extensive CAG, using patholo
gical diagnosis as the gold standard[20]. Subjects for whom 
both H.pylori infection and PG level could be determined 
were divided into the following four groups in terms of  
H.pylori-related chronic gastritis stage: Group A, H.pylori-
negative/PG-negative; Group B, H.pylori-positive/PG-
negative; Group C, H.pylori-positive/PG-positive; and 
Group D, H.pylori-negative/PG-positive[8].

Endoscopic findings of RE
RE was diagnosed by upper gastrointestinal endoscopy. 
According to the Los Angeles classification system[22], 
Grades A through D indicate erosive esophagitis. In the 
present study, only patients with erosive esophagitis were 
diagnosed with RE, and subjects with Grade M (minimal 
change)[23]or Grade N were not diagnosed with RE. Hiatal 
hernia was diagnosed endoscopically when the distance 
between the crural impression and the gastroesophageal 
junction was 2 cm or more.

Assessment of FSSG questionnaire and determination of 
GERD
Using the FSSG questionnaire, subjective symptoms of  
GERD were quantified, and total, acid reflux, and gastro
intestinal dysmotility scores were calculated. GERD was 
defined as a total score ≥ 8, which is the recommended 
cut-off  FSSG value for GERD[4]. Furthermore, NERD 
was defined as total score ≥ 8 without endoscopic erosive 
esophagitis.

Statistical analysis
All data analyses were performed using SPSS version 11.0 
software (SPSS, Chicago, IL, USA). Pair-wise differences 
in the FSSG score were analyzed using the unpaired Stu
dent’s t-test, and overall differences in age and FSSG score 
were analyzed using the Kruskal-Wallis test. Pair-wise and 

overall differences in categorical variables were analyzed 
by Fisher’s exact test. All tests were 2-sided, and values of  
P < 0.05 were considered significant. Data are expressed 
as means ± standard deviation. 

RESULTS
Clinical characteristics of study subjects
As mentioned above, of  the 1165 subjects in whom H.py- 
lori-Ab titers and serum PG levels were measured, those 
meeting the exclusion criteria were removed. Most of  the  
remaining 825 subjects were men (98.4%) and drinkers 
(74.9%). Reflecting the high incidence of  H.pylori infection 
among middle-aged and elderly individuals in Japan, the 
incidence of  H.pylori infection was high (71.4%). With 
regard to RE, Grade D (the most severe LA grade) was 
not seen in any subjects, and Grades A and B (mild gra
des) accounted for 94.6% of  cases.

Comparison of upper gastrointestinal symptoms and RE 
between H.pylori-positive and H.pylori-negative subjects 
and between PG-positive and PG-negative subjects
The analysis was conducted between H.pylori-positive (n = 
589) and H.pylori-negative (n = 236) subjects and between 
PG-positive (n = 296) and PG-negative (n = 529) subjects 
(Table 1). The prevalence of  RE was significantly higher 
for PG- and H.pylori-negative subjects than for their po
sitive counterparts (P < 0.001). The acid reflux score was 
significantly higher for PG-negative subjects than for PG-
positive subjects (P < 0.05), but no significant difference 
existed between H.pylori-positive and -negative subjects. No  
significant differences in gastrointestinal dysmotility scores  
between H.pylori-positive and -negative subjects or between 
PG-positive and -negative subjects were present. The  
prevalence of  GERD patients with total FSSG scores ≥ 
8 tended to be high for PG-negative subjects (P = 0.076), 
but no significant difference existed between H.pylori-posi
tive and -negative subjects. While no significant difference 
in the prevalence of  NERD patients was evident between 
H.pylori-positive and -negative subjects or between PG-
positive and -negative subjects, the prevalence of  NERD 
among GERD patients was significantly higher for H.py- 
lori-positive subjects (P = 0.027). 

n

H.pylori  infection
P  value

Serum PG
P value- + - +

236 589 529 296
FSSG
-total score (mean ± SD) 3.58 ± 4.00 3.17 ± 3.90 0.175 3.45 ± 3.96 2.99 ± 3.87 0.104
-acid reflux score (mean ± SD) 1.78 ± 2.21 1.62 ± 2.32 0.350 1.79 ± 2.33 1.45 ± 2.20 0.038
-dysmotility score (mean ± SD) 1.80 ± 2.32 1.55 ± 1.99 0.127 1.66 ± 2.14 1.54 ± 2.02 0.432
Erosive esophagitis (LA grade A-D)   28.4%(67/236)    10.7%(63/589) 0.000    21.2%(112/529)    6.1%(18/296) 0.000
FSSG total score ≥ 8 (= GERD)   13.6%(32/236)    11.7%(69/589) 0.465  13.8%(73/529)    9.5%(28/296) 0.076
FSSG total score ≥ 8 and non-erosive esophagitis (= NERD)     8.1%(19/236)      9.5%(56/589) 0.510    9.8%(52/529)    7.8%(23/296) 0.377
NERD/GERD 59.4%(19/32)   81.2%(56/59) 0.027 71.2%(52/73) 82.1%(23/28) 0.317

Table 1  Relationship between H.pylori infection or serum PG test and upper abdominal symb to ms erosive reflux esophagitis

H.pylori: Helicobacter pylori; PG: pepsinogen; CAG: chronic atrophic gastritis; FSSG: frequency scale for symptoms of gastroesophageal reflux disease; SD: 
standard deviation; LA: Los Angeles classification; GERD: gastroesophageal reflux disease; NERD: non-erosive reflux disease.
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Relationship of the stage of H.pylori-related chronic 
gastritis to upper gastrointestinal symptoms and RE
The stage of  H.pylori-related chronic gastritis was assessed 
in the 825 subjects (Table 2). With regard to background 
factors, significant differences were seen in age. The preva
lence of  RE showed significant decreases with the stage of   
the chronic gastritis (from Group A to D) (P < 0.001). Acid  
reflux scores showed a significant decrease with the chronic  
gastritis stage (P < 0.05). The gastrointestinal dysmotility 
score showed no significant differences between stages (P 
= 0.800). The ratios of  GERD patients with total FSSG 
scores ≥ 8 showed no significant differences related to the  
chronic gastritis stage. No significant differences existed in  
the prevalence of  NERD patients among Groups A, B, and  
C. However, the prevalence of  NERD among GERD pa-
tients for Groups A, B, and C tended to increase with the 
chronic gastritis stage (P = 0.081).

DISCUSSION
Previously, we have investigated the risk of  gastric cancer 
based on H.pylori-related chronic gastritis stage as assessed 
by a combination of  H.pylori-Ab titer and serum PG 
level[8]. The present results suggest that the disease states 
of  GERD and NERD can also be assessed by evaluat-
ing the risk for RE and upper gastrointestinal symptoms 
accompanying gastric acid reflux and gastrointestinal 
dysmotility. As reported previously[11], the prevalence of  
RE was low for subjects with CAG. The FSSG was used 
to closely examine upper gastrointestinal symptoms, and 
acid reflux scores were low for the group in the advanced 
stages of  H.pylori-related chronic gastritis, but no marked 
difference in gastrointestinal dysmotility scores was seen 
in relation to the chronic gastritis stage. The prevalence 

of  NERD patients among GERD patients was lowest for 
Group A and highest for Group C, clarifying the relation-
ship between NERD and the stage of  H.pylori-related 
chronic astritis.

Compared to Western countries, the number of  GERD  
patients is lower in Japan, and the prevalence of  NERD 
among GERD patients is higher[24]. Differences exist in the  
extent of  CAG and in its associated reduction in gastric 
acid secretion that strongly correlate to H.pylori infec-
tion differences between Japan and Western countries[25], 
and the present study also showed that they most closely 
reflected the disease state of  GERD in Japan. The preva-
lence of  CagA+ H.pylori[26], which correlates pathologically 
to atrophic gastritis, is particularly high in Japan[27]. This 
is believed to contribute to differences in the relationship 
between GERD and H.pylori infection[28] in Japan and 
Western countries[29]. 

The present study also assessed the difference be-
tween H.pylori-positive and H.pylori-negative subjects 
and between PG-positive and PG-negative subjects. No 
significant differences existed in acid reflux and dysmotil-
ity scores between H.pylori-positive and H.pylori-negative 
subjects. Upper gastrointestinal symptom scores, par-
ticularly acid reflux scores, were significantly higher for 
PG-positive subjects than for PG-negative subjects. No 
significant differences existed in the prevalence of  GERD 
patients with total FSSG scores ≥ 8 between H.pylori-
positive and H.pylori-negative subjects, but the prevalence 
was greater for PG-negative subjects than for PG-positive 
subjects. GERD-related upper gastrointestinal symptoms 
are thus more closely influenced by extensive CAG than 
H.pylori infection. However, the finding that the incidence 
of  endoscopy-diagnosed RE for H.pylori-negative subjects 
and PG-negative subjects was higher compared to their 

Stages of H.pylori -related chronic gastritis Group A Group B Group C Group D Overall 
P  valueH.pylori  infection - + + -

Serum PG test (extensive CAG) - - + +

n 219 310 279 17
Age (years: mean ± SD) 55.23 ± 4.23 55.84 ± 4.08 56.79 ± 3.91 53.94 ± 5.01 0.001
Sex (male/female)      214/5     308/2      273/6      17/0 0.306
Smokers            44.29%           35.16%            41.58%          41.18% 0.164
Drinkers            75.34%           75.48%            74.19%          70.59% 0.939
Serum PG Ⅰ(ng/mL mean ± SD)   59.82 ± 26.52    81.76 ± 48.16    36.59 ± 18.42    21.98 ± 15.99 -
Serum PG Ⅱ(ng/mL mean ± SD) 10.80 ± 5.81    25.89 ± 18.42  20.70 ± 8.60  12.89 ± 4.84 -
PG Ⅰ/Ⅱ   5.70 ± 1.13    3.74 ± 1.31    1.76 ± 0.69    1.53 ± 0.95 -
H.pylori Ig G Aptiter (U/mL mean ± SD) 13.54 ± 5.26    475.31 ± 632.73  441.07 ± 50.94  16.71 ± 6.44 -
FSSG
-total score (mean ± SD)   3.69 ± 4.01    3.33 ± 3.87     3.00 ± 3.94     2.88 ± 2.55 0.183
-acid reflux score (mean ± SD)   1.83 ± 2.26    1.77 ± 2.39     1.46 ± 2.25     1.29 ± 1.26 0.038
-dysmotility score (mean ± SD)   1.81 ± 2.37    1.56 ± 1.96     1.54 ± 2.03     1.59 ± 1.77 0.800
Erosive esophagitis (LA grade A-D)        30.6%(67/219）       14.5%(45/310)          6.5%(18/279)   0%(0/17) 0.000
LA grade A/B/C/D         45/18/4/0 30/13/2/0          11/6/1/0  0/0/0/0 -
Hiatal hernia      3.2%(7/219)         5.8%(18/310)          7.2%(20/279)      5.9%(1/17) 0.231
FSSG total score ≥ 8 (=GERD)      14.6%(32/219)       13.2%(41/310)          9.7%(28/279)   0%(0/17) 0.177
FSSG total score ≥ 8 and non-erosive esophagitis (=NERD)        8.7%(19/219)       10.6%(33/310)          8.2%(23/279)   0%(0/17) 0.496
NERD/GERD     59.4%(19/32)     80.5%(33/41)      82.1%(23/28) - 0.081

Table 2  Relationship between the stage of H.pylori -related chronic gasrtritis ang upper abdominal symptoms or erosive reflux 
esophagitis

H.pylori: Helicobacter pylori; PG: pepsinogen; CAG: chronic atrophic gastritis; FSSG: frequency scale for symptoms of gastroesophageal reflux disease; SD: 
standard deviation; LA: Los Angeles classification; GERD: gastroesophageal reflux disease; NERD: non-erosive reflux disease.
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positive counterparts was very interesting. In other words, 
reduced acid secretion due to CAG has a great effect on 
the suppression of  esophageal mucosal erosion, and, of  
the various subjective symptoms, acid reflux symptoms 
are suppressed because gastric acid secretion is markedly 
low. This might be the reason why the prevalence of  
NERD among GERD patients changes according to the 
H.pylori-related chronic gastritis groups.

The prevalence of  NERD among subjects with total 
FSSG scores ≥ 8 was higher for H.pylori-positive subjects 
than for their negative counterparts. Groups A-D showed 
no marked differences in gastrointestinal dysmotility sc
ores, and no marked differences were apparent between 
H.pylori-positive and H.pylori-negative subjects or between 
PG-positive and PG-negative subjects. These findings are 
extremely important when studying the disease state of  
GERD. In other words, in Groups C and D, where gastric 
mucosal atrophy is severely advanced, the symptoms and 
onset of  NERD are influenced by gastrointestinal dys-
motility rather than acid reflux, thus affecting therapy plan
ning[6].

At present, the incidence of  H.pylori infection is de-
creasing in Japan, and the number of  patients with chronic  
atrophic gastritis or gastric cancer is expected to decrease 
in the future. However, the number of  Group A subjects 
(H.pylori-negative and PG-negative) is likely to increase. 
Therefore, RE in Group A subjects who may experience 
both acid reflux and dysmotility symptoms must be man-
aged. In Groups C and D, with a higher risk of  gastric 
cancer[8,30], treatments are provided less frequently for RE, 
but because acid reflux symptoms are lacking, these sub-
jects are less likely to visit a medical center on their own 
and undergo thorough testing, such as upper gastrointesti-
nal endoscopy.

Instead of  prospectively observing the onset rate of  
GERD over a long period of  time, the present study analy- 
zed GERD-related symptoms and the prevalence of  en-

doscopic RE, based on the stage of  H.pylori-related chron-
ic gastritis at a single time point when endoscopy and his-
tory-taking were performed. A prospective study based on 
long-term follow-up observation is needed to more accu-
rately assess GERD risks. However, acid reducers, includ-
ing PPIs, are often prescribed to patients with upper ab-
dominal symptoms, and various therapeutic modifications 
make such studies difficult to implement. The present 
study involved a group of  workers, consisting of  almost 
all males, who underwent endoscopy as part of  regular 
checkup programs of  gastric cancer screening. Thus, since 
most study subjects were men, this must be taken into  
account when interpreting the results. The present study 
clarified that H.pylori infection and CAG stage correlate 
closely with acid reflux and dysmotility symptoms. How-
ever, because GERD is a disease that is closely related to 
diet and lifestyle diseases such as obesity and diabetes[31-33], 
thorough investigation of  the correlations of  these factors 
to upper gastrointestinal symptoms is necessary using a 
GERD-specific questionnaire. Furthermore, ambulatory 
esophageal pH (with/without impedance) monitoring was 
not done in this study, and the term "NERD" might not 
be appropriate. NERD cases include functional heartburn 
cases in this study, and this should be taken into consider-
ation when interpreting the data.

In conclusion, the present results suggest that the disea
se state of  GERD was related to the stage of  H.pylori-re
lated chronic gastritis based on measurements of  H.pylori-
Ab titers and serum PG levels (Figure 1). These two 
serum markers can be measured conveniently, noninva-
sively, and relatively inexpensively. The reproducibility of  
test results is high, and many specimens can be measured 
at the same time. Like Japan, the prevalence of  H.pylori 
infection is high and the development of  CAG is closely 
involved with gastric cancer in East Asian countries, such 
as China and Korea and in Eastern Europe, and Middle 
and South America. Conducting serum tests along with 

Enomoto S et al . Assessment of GERD by serodiagnosis

H.pylori -related 
chronic gastritis stage

Group A Group B Group C Group D

H.pylori - PG-
Non-H.pylori  infection

H.pylori+ PG-
Established H.pylori  infection

H.pylori+ PG+
Extensive CAG

H.pylori - PG-
Metaplastic gastritis

Esophagitis

Acid reflux symptoms

Dysmotility symptoms

Figure 1  Schematic of the results of this study. H.pylori: Helicobacter pylori infection; PG: serum pepsinogen test; CAG: chronic atrophic gastritis.
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routine endoscopic examination is useful not only for gas-
tric cancer screening, but also to obtain more information 
about patients with reflux disease.
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Abstract
Accidentally swallowed foreign objects are not uncom-
mon but difficult to manage without complications. We 
describe the case of a 68 year old man who accidentally 
a swallowed sharp-pointed dental reamer that had rea
ched deep in his jejunum. Double balloon enter­oscopic 
retrieval was performed with polypectomy snare but the 
reamer was entangled in the wire loop of the snare and 
penetrated the jejunal wall. After releasing the reamer 
by pushing and pulling the snare for approximately 30 
min, the reamer was retrieved with biopsy forceps. This 
is the first report of double balloon enteroscopic remov-
al of a dental reamer. Furthermore, this is a novel case 
with regard to decision making in situations when sharp 
objects are swallowed.  

Key words: Dental reamer; Jejunum; Double balloon 
enteroscopy; Endoscopic retrieval of sharp objects
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INTRODUCTION
Accidental swallowing of  foreign objects is not uncom­mon 
and may require emergency medical assistance. However,  
endoscopic removal of  swallowed objects from the small 
intestine without complications is challenging due to 
the narrow lumen and long length of  this organ. Here 
we report on the use of  double balloon enteroscopy to 
retrieve an accidentally swallowed dental reamer deep in 
the jejunum. 

CASE REPORT
A 68 year old man was admitted to our hospital for acci­
dental swallowing of  a dental reamer. On admission, he 
showed no abnormality in his laboratory data and general 
well-being. In the past, he had an operation on his tongue 
due to cancer. Abdominal radiography and CT scanning 
revealed a dental reamer in his jejunum and no perforation  
of  the gastrointestinal (GI) wall (Figure 1). Double balloon 
enteroscopic examination was carried out with anterograde 
approach and the reamer was located deep in the jejunum. 
Endoscopic removal of  the reamer was attempted using  
a polypectomy snare. Initially, we tried to hold the tip of  the  
reamer but the reamer became entangled in the wire loop 
of  the snare. The patient spontaneously belched, the en­
doscope was pulled out to the oral side and the needle of  
the reamer which was entangled in the snare wire pen­
etrated the jejunal wall (Figure 2A). We tried to free the 
reamer by pushing and pulling the snare but the reamer 
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did not come off  the jejunal wall because the flexible arm 
of  the snare only stretched or bent over. Instead, we tried 
to push and pull the scope backward towards the oral 
side, hoping to avoid bending the snare arm. Finally, we 
released the reamer from the jejunal wall in approximately 
30 min. After release of  the reamer, we thoroughly exam­
ined the penetration site. There was no mucosal lesion. 
Next, we managed to hole the tip of  the reamer needle 
by using biopsy forceps and removed it from the jejunum 
without further complications (Figure 2B, C). 

DISCUSSION
The majority of  foreign bodies which enter the GI tract 
pass through harmlessly with the feces. The literature 
shows that 10%-20% of  these events require non-surgical 
intervention and approximately 1% requires surgery[1-3]. 
However, the guideline for the management of  ingested 
foreign bodies from the American Society for Gastroin­
testinal Endoscopy indicates that the complications cau­
sed by ingestion of  sharp-pointed objects are as high as 
35%[4]. In the case of  the small intestine, complications 
associated with sharp-pointed objects include ingestion 
of  fish bones[5], pins[6], toothbrush[7], toothpicks[8] and 
needle[9]. 

To the best of  our knowledge, this is the first report 
of  double balloon enteroscopic removal of  a foreign bo­
dy (dental reamer) from the small intestine. Previously, 
only one publication in the English language has reported 
colonoscopic removal of  a dental reamer from the col­
on[10]. In the aforementioned case, the reamer was retri­
eved by passing a polypectomy snare around the sharp 
end of  the reamer and then the colonoscope was gently 
withdrawn with the reamer sharp end trailing to avoid 
injury. In the present case, it took some time to release the 
reamer from the jejunal wall due to the narrow lumen and 
long length of  the jejunum; contact between the sharp end 
of  the reamer and the jejunal wall was difficult to avoid. 
Additionally, there was restricted movement and difficulty 
in manipulating the enteroscope because it had reached 
deep into the jejunum. Finally, the driving force could not 
be transmitted to the snare due to the flexibility of  the 

snare arm. We think that enteroscopic removal of  foreign 
objects from the small intestine demands skilful handling 
of  endoscopic instruments as dictated by the long length 
and narrow lumen of  the small intestine. We retrieved a 
sharp foreign object by a combination of  chance and skill. 
However, this operation was complicated by the anatomy 
of  the organ and carried a high risk of  perforation. Ano­
ther option might have been to retrieve the dental reamer 
through the overtube together with the endoscope[11]. Ano­
ther choice is single balloon enteroscopy but this was not 
available to us in this situation. Single balloon enteroscopy 
is easy to push and pull the fiberscope through the over­
tube and the jejunal wall can be protected by pulling sh­
arp-pointed objects into the overtube. Accordingly, our 
impression is that enteroscopical retrieval of  sharp objects 
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Figure 1  Abdominal radiographs showing dental reamer deep in the jeju-
num. 

↑
↑

↑

Figure 2  Double balloon enteroscopy showing the dental reamer deep in 
the jejunum. A: The needle of the reamer which was entangled in the snare wire 
had penetrated the jejunal wall; Arrow heads show the point of penetration and 
the free end of the sharp-pointed head; B: The dental reamer was held by an 
alligator jaw forceps; C: The dental reamer was successfully retrieved by double 
balloon enteroscopy.

A

B
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should be via the over-tube. Finally, this is a novel case 
with regard to decision making in a situation when sharp 
objects are swallowed.
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