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Abstract

Background  Although pain is a common complication of
endoscopic submucosal dissection (ESD), management
strategies are inadequate. The aim of this study was to
evaluate the efficacy of topical bupivacaine and triamcin-
olone acetonide for abdominal pain relief and as a potential
method of pain control after ESD for gastric neoplasia.
Methods In this randomized, double-blind, placebo-con-
trolled trial, 111 eligible patients with early gastric neo-
plasm were randomized into one of three groups:
bupivacaine (BV) only, bupivacaine with triamcinolone
(BV-TA), or placebo. The present pain intensity (PPI)
score and the Short-Form McGill Pain Questionnaire (SF-
MPQ) were used to evaluate pain at 0, 6, 12, and 24 h after
ESD.

Results The mean values for the 6-hour PPI in the BV-
TA and BV groups were lower than those of the placebo
group (1.57 £ 1.09 and 1.97 £ 1.09 vs. 2.63 £+ 0.98,
p <0.001). The 12-hour PPI of the BV-TA group
(1.20 4+ 0.83) was the lowest among the three groups
(p = 0.001). The total 6-hour SF-MPQ score, especially in
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the sensory domain, was higher in the placebo group than
in BV and BV-TA groups. The 12-hour SF-MPQ score was
the lowest in the BV-TA group. Multivariate analysis
demonstrated that BV-TA injection protocol, fibrosis, and
size of residual ulcer were independently associated with
the PPI score at 6 h.

Conclusion Bupivacaine after ESD was effective for pain
relief at 6 h postoperatively. Particularly, topical infiltra-
tion of bupivacaine mixed with triamcinolone acetonide
was helpful for producing a more long-lasting benefit of
pain relief after gastric ESD.

Keywords Anesthetics local, bupivacaine -
Anti-inflammatory agents, triamcinolone acetonide -
Endoscopic submucosal dissection

Endoscopic submucosal dissection (ESD) for pre-cancer-
ous lesions of the stomach and early gastric cancer is an
effective treatment [1]. However, it requires a high level of
dexterity in endoscopic control. Thus, considerable training
is required to obtain the skills necessary to perform the
procedure [2]. Therefore, significant side effects occur
often, since ESD is difficult to perform. Bleeding, perfo-
rations, and strictures are well-known adverse events of
ESD [3]. However, although ESD is less invasive for
gastric neoplasia than gastrectomy, the majority of patients
complain, other than of these adverse events, of abdominal
pain following ESD and it is the most common side effect
of ESD. Further, there is a tendency for the pain that occurs
after ESD to be relatively overlooked. Localized pain both
during and after ESD for large lesions is probably caused
by ulcer defects, transmural air leaks, and/or electrical
thermal burns extending from the submucosa to the serosa
[4-6].
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Recently, pain has become an important factor used in
evaluating both quality of life and the quality of the clinical
approach. Inadequate pain control is a major cause of
prolonged hospitalization after procedure and increased
healthcare costs [7, 8]. Nevertheless, up to now, pain
management strategies for ESD have been rare except in a
few studies [9, 10].

Particularly, to overcome the problems and potential side
effects of systemically administered oral and parental anal-
gesics, local anesthetics administered at or around the ESD
sites such as lidocaine have been studied [9]. Similar to
lidocaine, bupivacaine is used for visceral pain control in
chronic pain and in pain associated with surgery in clinical
practice [11-17]. Further, triamcinolone, a type of steroid, is
often mixed with bupivacaine to lengthen the analgesic effect.

By focusing on these points, in this study we compared
the efficacy of topical bupivacaine injected alone or with
triamcinolone acetonide in the relief of abdominal pain
after ESD for gastric neoplasia.

Methods
Patients

The study protocol and informed consent were approved by
the Institutional Review Board. All study procedures were
conducted in accordance with the International Conference
on Harmonisation Good Clinical Practices and the Decla-
ration of Helsinki and its amendments. This study was reg-
istered on clinicaltrials.gov under identifier NCT01961752.

Patients between the ages of 20 and 80 who were
scheduled to undergo ESD for gastric epithelial neoplasm
at Severance Hospital of Yonsei University between July
2012 and April 2013 were enrolled in this prospective,
randomized, double-blinded, and placebo-controlled study.
Written informed consent was obtained from all patients
before study enrollment after the risks, benefits, alterna-
tives to the procedure, and the purpose of the study were
explained to the patients.

The exclusion criteria included (1) not providing written
informed consent (2) a history of any cardiac arrhythmias,
(3) current or regular use of analgesic medication for other
indications, (4) known other diseases such as peptic ulcer
disease or reflux esophagitis which could induce upper
gastrointestinal pain, (5) multiple lesions requiring ESD in
a single patient, (6) evidence of infectious disease or
antibiotics therapy within 7 days prior to enrollment, (7)
participation in another clinical trial within 30 days prior
enrollment, (8) current pregnancy or breast feeding.

In total, 111 consecutive eligible patients were random-
ized into only the bupivacaine (BV) group (n = 37), the
bupivacaine with triamcinolone (BV-TA) group (n = 37),

and the placebo group (n = 37). Among these, 12 patients
(10.8 %) were excluded from the study after enrollment. Ten
patients were excluded due to failure to complete the ques-
tionnaire, one had a bowel perforation during ESD, and one
had unexpected multiple lesions. Therefore, 99 patients were
included in the analysis (Fig. 1).

Randomization and masking

Subjects were stratified into three groups based on locally
injected substances. Patients were randomly assigned in a
one-to-one ratio to the groups according to a computer-
generated randomization list.

The allocation was concealed from the researchers
assessing and enrolling participants. Allocation occurred
after the sedation of the patient. The solutions were pre-
pared according to the randomization schedule by a third
physician who was involved as an assistant. This physician
administered a 30-mL syringe injection to the patients just
before the ESD was finished. The patient, endoscopist, and
research nurse (who assessed follow-up evaluation) were
all blinded to the treatment allocation until completion of
the analysis.

ESD technique and local injection protocol

All ESDs were performed with a standard single-channel
endoscope (GIF-Q260J or GIF-H260Z, Olympus Optical
Co. Ltd., Tokyo, Japan). After making several marking dots
circumferentially outside the lesion using a needle knife
(KD-10Q-1-A, Olympus Optical Co. Ltd., Tokyo, Japan), a
saline solution containing epinephrine (0.01 mg/mL) and
0.8 % indigo carmine was injected into the submucosal layer
to lift the lesion off the muscle layer. A circumferential
incision and dissection was made using a needle knife and an
insulated-tip knife (KD-610L, Olympus Optical Co. Ltd.,
Tokyo, Japan). Endoscopic hemostasis was performed
whenever bleeding or exposed vessels were observed.

The local injection was performed using bupivacaine
(5 mg/mL), triamcinolone acetonide (10 mg/mL), or saline
according to the group just before the ESD was finished. A
mixture of 10 mL bupivacaine (total 50 mg) and 5 mL saline
was administered to the BV group, a mixture of 10 mL
bupivacaine (total 50 mg) and 5 mL triamcinolone aceto-
nide (total 50 mg) was administered to the BV-TA group,
and 15 mL saline alone was administered to the placebo
group. Each solution was delivered through the endoscopy
suite and injected into the cautery ulcer base in aliquots of
1 mL at equal intervals (1 cm apart). The number of injec-
tions per patient was dependent on the size of resection, and
the total dose of bupivacaine or triamcinolone ranged from
20 to 50 mg. All cases of ESD procedures and study proto-
cols were performed by one experienced endoscopist (H.L.).
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For evaluation of side effects, a second-look endoscopy
was performed 2 days after the ESD, and the condition of
the ulcer base was categorized as follows: clean base, black
spot, adherent clot, non-bleeding visible vessel, and oozing
bleeding. Perforations were checked using a simple
abdominal X-ray, which was performed immediately after
ESD, and cardiac arrhythmias were evaluated by continu-
ous ECG monitoring during and after the procedure.

Main outcome measurements

Present pain intensity (PPI) score and the Short-Form
McGill Pain Questionnaire (SF-MPQ) were used to eval-
uate pain following ESD. Pain scales were assessed at the
following points: immediately after ESD and 6, 12, and
24 h after ESD. In this study, the primary efficacy variable
was PPI score at 6 h, and secondary efficacy variables were
PPI scores at 0, 12, and 24 h and the SF-MPQ result.
The PPI score was derived from the Likert-type scale and
ranged from0to 5 (0 = none, 1| = mild, 2 = discomforting,
3 = distressing, 4 = horrible, and 5 = excruciating). The
SF-MPQ, a shorter version of the MPQ, is a multidimen-
sional measure of perceived pain in adults. The SF-MPQ is
comprised of 15 words (11 sensory and 4 affective) from the
original MPQ which are rated on an intensity scale as
0 = none, 1 = mild, 2 = moderate, and 3 = severe [18].

Statistical analysis
We performed a pilot study and the mean PPI score at 6 h

(as a primary outcome) was 2.85 in the placebo group, 2.21
in the BV-TA group, and 2.50 in the BV group. The
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primary hypothesis was that “topical bupivacaine and tri-
amcinolone acetonide injection are effective in reducing
the PPI score at 6 h after ESD.” Based on power calcula-
tions, we determined that 37 patients in each group would
be required to test the hypothesis with 80 % power, a 5 %
significance level, and a 15 % drop-out rate.

Analysis of the primary efficacy variable was conducted
by intention-to-treat analysis, and handling of missing
values was determined by last-observation-carried forward
analysis. Data are presented as mean = SD for continuous
variables or number (%) for categorical variables. For
comparisons of three groups, the x2 or Fisher’s exact test
was used for categorical factors, and the one-way ANOVA
followed by a post hoc Bonferroni’s test was used for
continuous variables. In univariate analyses, to evaluate the
factors affecting the PPI score, the %2 or Fisher’s exact test
for categorical variables and ¢ tests for continuous variables
were used. In multivariate analysis, binomial logistic
regression analysis was used to analyze the factors affect-
ing the PPI score. Statistical analysis was performed using
the Statistical Package for the Social Sciences software
(SPSS 18.0 for Windows; SPSS Inc., Chicago, IL, USA).

Results

Group baseline characteristics

Among total 99 patients who were finally included in the
analysis of this study, there were 32 patients in the BV group,

35 patients in the BV-TA group, and 32 patients in the pla-
cebo group. The baseline characteristics of the three groups
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Table 1 Baseline BV Group BV-TA Group Placebo Group  p value
characteristics (n = 32) (n = 35) (n = 32)
Age (mean £ SD, year) 554 + 109 60.0 £ 9.5 57.7 + 10.9 0.442
Sex female/male 0.78 0.94 0.88 0.923
BMI (mean + SD, kg/m?) 23.0 £ 2.5 227 £238 227 +28 0.733
H. pylori+, n (%) 9 (28.1) 8 (22.9) 11 (34.4) 0.579
Size of residual ulcer [30] 1,204.1 £ .300.1 1,177.7 £ 299.0 1,254.4 + 289.8 0.990
(mean & SD, mm?2)
Tumor location, n (%)
Lower 18 (56.3) 17 (48.6) 17 (53.1) 0.671
Middle 8 (25.0) 11 (31.4) 12 (37.5)
Upper 6 (18.3) 7 (20.0) 3(9.4)
Procedural time (mean + SD, min) 39.6 £ 12.1 40.1 + 10.8 42.0 + 123 0.791
Bleeding, n (%)
Minimal 19 (59.4) 21 (60.0) 21 (65.6) 0.715
Moderate 10 (31.3) 13 (37.1) 10 (31.3)
Severe 309.4) 1.9 1 (3.1
Fibrosis, n (%)
Minimal 24 (75.0) 26 (74.3) 24 (75.0) 0.995
Moderate 6 (18.8) 6 (17.1) 6 (18.8)
Severe 2 (6.3) 3 (8.6) 2(6.3)
En bloc resection, n (%) 29 (90.6) 34 (97.1) 30 (93.8) 0.535
Complete resection, n (%) 30 (93.8) 33 (94.3) 31 (96.9) 0.829
Final pathological diagnosis, n (%)
EGC 15 (46.9) 16 (45.7) 14 (43.8) 0.986
Variables are expressed as Dysplaia 17 (53.1) 19 (54.3) 18 (56.2)
mean + SD or n (%) Differentiated 14 (93.3) 15 (93.8) 13 (92.9) 0.995
BY group only-bupivacaine Undifferentiated®, n (%) 16.7) 1(63) 1(7.1)
group, BV-TA bupivacaine with )
triamcinolone group, BMI body Submucosal invasion®, n (%) 6 (18.8) 3 (8.6) 309.4) 0.375
mass index, EGC early gastric IV painkiller injection, n (%) 10 (31.3) 6 (17.1) 15 (46.9) 0.032
cancer, .HGD high grade Result of f/u EGD®, n (%)
gﬁgig:i LGD low grade Clean base 2 (7.4) 7(21.9) 5(17.2) 0.833
* Values among cancer patients Black spot 16 (59.3) 15 (46.9) 14 (48.3)
(15 in BV group, 16 in BV-TA Adherent clot 7(25.9) 9 (28.1) 7(24.1)
group and 14 in placebo group) Non-bleeding visible 137 1@3.D 2 (6.9)
® Values among 2nd look EGD Vessel
(27 in BV group, 32 in BV-TA Oozing bleeding 137 0 (0.0) 134

group and 29 in placebo group)

are summarized in Table 1. Compared to the placebo group,
the BV group and the BV-TA group were not different in
terms of baseline characteristics except for using IV paink-
illers, which was higher in the placebo group [BV-TA group
vs. BV group vs. placebo group: 6 (17.1 %) vs. 10 (31.3 %)
vs. 15 (46.9 %), respectively, p = 0.032]. Comparing the
three groups, patient-related factors (age, sex, BMI, and
Helicobacter pylori infection), neoplasia-related factors
(tumor location, final pathology, and submucosal invasion),
and procedure-related factors (procedure time, bleeding,
fibrosis, en bloc resection, and complete resection) were not
significantly different (Table 1).

Comparison of the pain score between the groups

The PPI score after ESD is shown in Fig. 2A. The score at
6 h was significantly lower in both the BV-TA group and
the BV group than that in the placebo group (BV-TA group
vs. placebo group: 1.57 £ 1.09 vs. 2.63 £ 0.98, respec-
tively, p <0.001; and BV group vs. placebo group:
1.97 £ 1.09 vs. 2.63 £ 0.98, respectively, p = 0.044).
The score at 12 h was significantly lower only in the BV-
TA group, but not in the BV group, compared to the pla-
cebo group (BV-TA group vs. placebo group: 1.20 £ 0.83
vs. 2.09 £ 0.96, respectively, p = 0.001; and BV group vs.

@ Springer
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Fig. 2 The mean pain score with time flow exhibit the difference at 6
and 12 h in present pain intensity (PPI), total and sensory Short-Form
McGill Pain Questionnaire (SF-MPQ) between the groups; A The
score at 6 h was significantly lower in both bupivacaine with
triamcinolone (BV-TA) group and only-bupivacaine (BV) group than
placebo group (BV-TA group vs. placebo group; 1.57 £ 1.09 vs.
2.63 £ 0.98, p < 0.001 and BV group vs. placebo group 1.97 £+ 1.09
vs. 2.63 £+ 0.98, p = 0.044, respectively). The score at 12 h was
significantly lower only in BV-TA group, not in BV group, than
placebo (BV-TA group vs. placebo group; 1.20 + 0.83 wvs.
2.09 + 0.96, p = 0.001). B, C In total and sensory SF-MPQ score,

placebo group: 1.75 £ 1.08 vs. 2.09 4+ 0.96, p = 0.465,
respectively).

Similarly, for the total and sensory SF-MPQ score, the
mean value at 6 h was significantly lower in the BV-TA
group and the BV group than in the placebo group (BV-TA
group vs. placebo group in total SF-MPQ: p = 0.034, and
in sensory SF-MPQ: p = 0.033; BV group vs. placebo
group in total SF-MPQ: p = 0.045, and in sensory SF-
MPQ: p = 0.030), and the score at 12 h was significantly
lower only in the BV-TA group, but not in the BV group,
compared to the placebo group (BV-TA group vs. placebo
group in total SF-MPQ: p = 0.001, and in sensory SF-
MPQ: p = 0.003) (Fig. 2B, C). However, for the affective
MPS score, there were no differences at both 6 and 12 h in
the mean pain scores between the three groups (p = 0.738
and p = 0.752, respectively) (Fig. 2D).
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the mean value at 6 h was significantly lower in BV-TA group and
BV group than placebo group (in total SF-MPQ; 9.09 £ 2.39 and
9.13 £ 3.48 vs. 11.06 £ 3.46, p = 0.017 and in sensory SF-MPQ;
8.66 £ 2.34 and 8.59 £ 3.20 vs. 10.50 &£ 3.13, p = 0.013, respec-
tively), and the score at 12 h was significantly lower only in BV-TA
group than placebo (in total SF-MPQ; 5.80 & 2.67 vs. 7.94 & 2.06,
p = 0.001 and in sensory SF-MPQ; 5.43 + 2.59 vs. 7.43 4+ 2.31,
p = 0.003, respectively). D In affective MPS score, there was no
difference at both 6 and 12 h in mean pain score between groups
(p = 0.738 and p = 0.752, respectively)

Factors affecting the PPI score after ESD

To evaluate the factors affecting pain, the PPI score was
divided into none-mild-discomforting pain (PPI 0-2) and
distressing-horrible-excruciating pain (PPI 3-5). When the
PPI score at 6 h was classified into two these groups, the
frequency in each randomized group was significantly
different. PPI was 29 (82.9 %) in the BV-TA group, 22
(68.8 %) in the BV group, and 14 (43.8 %) in the placebo
group (p = 0.003) (Fig. 3).

In univariate analysis, the PPI score at 6 h was associ-
ated with the groups, the size of the residual ulcer, and the
procedural time (p = 0.003, p < 0.001, and p = 0.016,
respectively). The PPI score at 12 h was associated with
the groups and the size of the residual ulcer (p = —0.002
and p = 0.017, respectively) (Table 2).
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Fig. 3 Frequency of the present pain intensity (PPI) score in each
randomized group. When the PPI score at 6 h was classified as either
low or high, the percent of patients in each group having a high or low
score was significantly different. 0-2 PPI was 29 (82.9 %) in
bupivacaine with triamcinolone group, 22 (68.8 %) in only-bupiva-
caine group, and 14 (43.8 %) in placebo group (p = 0.003)

In multivariate analysis, topical BV-TA injection low-
ered the PPI score more at 6 and 12 h than the placebo
(OR: 0.068, 95 % CI: 0.011—0.140, p = 0.003; and OR:
0.073, 95 % CI: 0.013—0.393, p = 0.002; respectively). In
addition, minimal fibrosis lowered the PPI score at 6 h
more than severe fibrosis (OR: 0.034, 95 % CI: 0.002—
0.591, p = 0.020). Similarly to the result of the univariate
analysis, the size of residual ulcer increased the PPI score
at 6 h in multivariate analysis (OR: 1.007, 95 % CI:
1.004—1.010, p < 0.001) (Table 3).

Side effects

Bleeding was evaluated by a second-look endoscopy,
which was conducted in 88 of 99 patients (88.9 %) at
2 days after the ESD. There were no differences in the
second-look endoscopic finding between the three groups
(p = 0.833) (Table 1). There was no demonstrable side
effect of the local anesthetic solution injection in this
study.

Discussion
This is the first trial demonstrating that topical BV-TA

injection is effective for management of abdominal pain
after ESD. Acute inflammatory responses that occur after

ESD lead to mainly two types of adverse events: one
adverse event is strictures and the other adverse event is
pain. Among them, stricture prevention through anti-
inflammatory management has been suggested in several
studies [19, 20]. Although there have been a few reports
about the inflammatory mechanism involved in pain, some
reported cases have shown that pain could be caused by
severe inflammation [21, 22]. Moreover, even if it is not
that critical of a complication, various degrees of symp-
toms in pain caused by the inflammatory response seem
common. We have previously reported that the incidence
of patients with pyrexia and upper abdominal pain or ten-
derness after ESD is 7.1 % of all ESD cases [4],

There have been many studies about local anesthetic
agents for visceral pain control, especially those targeting
intra-abdominal surgery or the celiac axis [11, 14, 23-25].
In terms of ESD-related research, there exists a lidocaine
injection study [9]. In terms of local anesthetic agents
commonly employed for regional anesthesia, the effec-
tiveness of bupivacaine, which is longer acting and stron-
ger compared with lidocaine [26], only one study has been
reported [27]. Considering these studies, we tested bupiv-
acaine with steroid mix injection for relieving post-ESD
pain. We found that local BV-TA injection had the effect
of lessening systemic painkiller use during the immediate
period after ESD. Moreover, it significantly lowered the
mean pain scores at 6 and 12 h. For example, the PPI score
was lowered compared to the placebo from 2.63 + 0.98 to
1.57 £ 1.09 at 6 h and from 2.09 £ 0.96 to 1.20 £ 0.83 at
12 h. In addition, after adjustment for multiple variables,
BV-TA injection was associated with a lower PPI score at
6h and 12h (OR: 0.068, 95 % CI: 0.011-0.140,
p = 0.003; and OR: 0.073, 95 % CI. 0.013—0.393,
p = 0.002; respectively).

Even though the mechanism of the bupivacaine effects
is not clear, it is thought to work by local nerve block to the
enteric nerve system, which is composed of the myenteric
plexus and the submucosal plexus [28]. In particular, the
extended analgesic effect when mixed with steroids is
consistent with past findings [29]. Especially, in multivar-
iate analysis, the size of the residual ulcer and fibrosis was
associated with the pain score and meaningful factors for
the pain control protocol they were identified. This is likely
because the electrical current was administered for a longer
time during the procedure.

Local TA injection into the floor of a post-ESD artificial
gastric ulcer has been frequently used after some clinical
trials which were reported the effectiveness in preventing
pyloric stenosis and deformity following large ESD [30,
31]. In addition, there were very few reports of systemic
side effects such as latent infections or allergic reactions in
the level of reported cases only [32]. Also, there was no
demonstrable side effect of locally administrated TA in this

@ Springer
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Table 2 Univariate analysis of PPI score at 6 and 12 h

PPI score at 6 h

PPI score at 12 h

0~2m=65 3~5m=34) pvalue 0~2m=78) 3 ~5(m=21) pvalue

Age (mean + SD, year) 58.7 + 10.8 559 £ 9.7 0.217 58.1 £ 10.5 56.5 + 10.8 0.525
Sex female/male 0.97 0.7 0.445 095 0.62 0.386
BMI (mean + SD, kg/m?) 22.8 +£2.7 228 £ 2.6 0.924 228 +2.6 227+ 3.0 0.817
H. pylori+, n (%) 7 (26.2) 11 (32.4) 0.515 21 (26.9) 7 (33.3) 0.563
Size of residual ulcer [30] (mean + SD, mm2) 1,085.2 + .225.2 1,451.5 £ 263.8 <0.001 1,174.6 £ .297.1 1,346.2 £ 250.5 0.017
Tumor location, n (%)

Lower 36 (55.4) 16 (47.1) 0.625 39 (50.0) 13 (61.9) 0.611

Middle 20 (30.8) 11 (32.4) 26 (33.3) 5 (23.8)

Upper 9 (13.8) 7 (20.6) 13 (16.7) 3 (14.3)
Procedural time (mean + SD, min) 38.6 + 104 444 £ 13.0 0.016  40.0 £ 11.0 427 £ 13.8 0.346
Bleeding, n (%)

Minimal 44 (67.7) 17 (50.0) 0.170 50 (64.1) 11 (52.4) 0.107

Moderate 19 (29.2) 14 (41.2) 26 (33.3) 7 (33.3)

Severe 2 (3.1) 3 (8.8) 2 (2.6) 3 (14.3)
Fibrosis, n (%)

Minimal 50 (76.9) 24 (70.6) 0.094 56 (71.8) 18 (85.7) 0.421

Moderate 13 (20.0) 5(14.7) 16 (20.5) 2 (9.5)

Severe 2 (3.1) 5(14.7) 6 (7.7) 1(4.8)

En bloc resection, n (%) 60 (92.3) 33 (97.1) 0.661 72 (92.3) 21 (100) 0.337

Complete resection, n (%) 63 (96.9) 31 (91.2) 0.336 73 (93.6) 21 (100) 0.581
Final pathological diagnosis, n (%)

EGC 32 (49.2) 13 (38.2) 0439 37 (474) 8(38.1) 0.717

Dysplaia 33 (50.8) 21 (61.8) 41 (52.6) 13 (61.9)
Submucosal invasion®, n (%) 8 (12.3) 4 (11.8) 0.606 10 (12.8) 2 (9.5 0.510
IV painkiller injection, n (%) 17 (26.2) 14 (41.2) 0.126 25 (32.1) 6 (28.6) 0.760
Group, n (%)

BV-TA 29 (44.6) 6 (17.6) 0.003 33 (42.3) 2 (9.5) 0.002

BV 22 (33.8) 10 (29.4) 26 (33.3) 6 (28.6)

Placebo 14 (21.5) 18 (52.9) 19 (24.4) 13 (61.9)

Variables are expressed as mean = SD or n (%)

BMI body mass index, EGC early gastric cancer, HGD high grade dysplasia, LGD low grade dysplasia, BV-TA bupivacaine with triamcinolone,

BV only-bupivacaine

? Values among cancer patients

study. It seemed reasonable and safe to treat with local TA
injection into a post-ESD ulcer in the respect of systemic
side effect.

A limitation of this study is that lack of mechanistic
understanding of how combination bupivacaine and steroid
help with pain control. Therefore, further studies with
analyses of various biomarkers of pain or inflammation are
necessary. Nevertheless, this is the first study to suggest

@ Springer

aggressive management for post-ESD pain. Through int-
ralesional bupivacaine, pain after ESD was improved.
Particularly, with steroid use, the effect of pain control was
maximized by the anti-inflammatory effect and the dura-
tion of effect of bupivacaine was extended.

In conclusion, combined topical bupivacaine and tri-
amcinolone acetonide injection have the potential to offer
relief for abdominal pain after ESD for gastric neoplasia.



Surg Endosc (2015) 29:714-722 721
Table 3 Multivariate analysis PPI score at 6 h PPI score at 12 h
of PPI score at 6 and 12 h
Odds ratio (95 % CI) p value Odds ratio (95 % CI) p value
Age 1.001 (0.951-1.055) 0.956 1.001 (0.951-1.055) 0.956
Male sex 0.734 (0.207-2.597) 0.278 0.892 (0.286-2.784) 0.645
Size of residual ulcer 1.007 (1.004-1.010) <0.001 1.002 (1000-1.004) 0.061
Procedural time 1.063 (0.995-1.136) 0.071 1.007 (0.960-1.055) 0.781
Fibrosis
Minimal 0.034 (0.002-0.591) 0.020 1.958 (0.180-21.334) 0.581
Moderate 0.053 (0.003-1.075) 0.056 0.717 (0.044-11.737) 0.816
Severe Reference Reference
IV painkiller
Binomial logistic regression, Injection 3.031 (0.524-7.871) 0.305 0.453 (0.130-1.579) 0.214
adjusted for age, sex, size of L
. . No injection + Reference Reference
residual ulcer, procedure time,
fibrosis, using of IV painkiller, Group
randomized group BV-TA 0.068 (0.011-0.410) 0.003 0.073 (0.013-0.393) 0.002
BV-TA bupivacaine with BV 0.369 (0.084-1.616) 0.186 0.313 (0.090-1.090) 0.068
tr 1amc1nqlone, BV only- Placebo Reference Reference
bupivacaine
9. Kiriyama S, Oda I, Nishimoto F, Mashimo Y, Ikehara H, Gotoda
T (2009) Pilot study to assess the safety of local lidocaine
Disclosures Drs. B.Kim, H.S.Chung, J.C.Park, S.K.Shin, S.K.Lee, injections during endoscopic submucosal dissection for early

Y.C.Lee, and H.Lee have no conflicts of interest or financial ties to
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