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Abstract: Objectives: To investigate whether a 360-degree horizontal turn after oral premedication with simethi-
cone improves the mucosal visibility during gastroendoscopic examination, and to determine the proper time
to turn over the patient. Methods: This study involved 993 patients scheduled for gastroendoscopy. Just before
gastroendoscopy, after oral premedication with simethicone, patients were randomly assigned to three groups: in
Group A, patients waited for 20 min before gastroendoscopy; in Group B, patients were separately waited for
5/10/15/20 min and were then turned 360 degrees just before gastroendoscopy; in Group C, patients were im-
mediately turned 360 degrees and then separately waited for 5/10/15/20 min before examination. The sum of
the gastric mucosal visibility scores (MVS) was calculated after the examination. The MVS and proportion of images
with higher visibility scores for the mucosal surface. Lower scores indicate better visibility of the mucosal surface.
Results: In Groups B and Groups C, when waiting time more than 10 min had lower mean total MVS than Group A.
The MVS of four subgroups of Group B were not different from those of Group C. Conclusion: Oral premedication with
simethicone and immediately make a body posture change (turning over 360 degrees) then waiting for 10min can
increase the image quality during gastroendoscopy and effectively decrease the premedication time.
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Introduction able procedure, it is critical to optimize the qual-

ity of the image. For this purpose, N-ace-

Gastroendoscopy shows great efficacy for
detecting and removing early gastric cancer,
thus lowering the mortality and morbidity [1].
However, it is widely recognized that gastroen-
doscopy may have considerable limitations.
When visibility is impaired such as the mucus is
covered by bubbles, foams, bile and intralumi-
nal fluid, a potential risk of missing early or
subtle lesions by endoscopy emerges [2].
Therefore, anti-foam and bubble-bursting
agents are widely used in gastrointestinal
endoscopic centers [3]. Because oral premedi-
cation with simethicone (Dimethylpolysiloxane
or activated Dimethicone) is costly, time-con-
suming (requires a nearly 20-30 min waiting
period), and because, moreover, gastrointesti-
nal endoscopic examination is an uncomfort-

tylcysteine and pronase are used, but they do
not shorten the waiting time and whether they
can improve mucosal image quality remains a
matter of debate [4, 5].

When simethicone contacts bubbles or foams,
it can decrease the surface tension to reduce
or eliminate them. To accelerate this process
and shorten the preparation time, we aim to
develop a new method that is convenient and
can improve mucosal visibility at no extra
expense. We propose giving the patients a
360-degree horizontal turn after the oral admin-
istration of simethicone to accelerate the elimi-
nation of foam.

This study aims to determine whether this pos-
ture change improves the mucosal image qual-
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Figure 1. Flow chart of patients’ enroll and gastroscopy examination.

ity, the appropriate waiting period to achieve
the goal and whether it enhances the efficiency
of preparation.

Methods
Study design

This is a prospective, endoscopic operator-
blinded (single-blinded), randomized, controlled
study (RCT) with consecutive outpatients
undergoing gastroendoscopy at the Endoscopy
Center of Daping Hospital (tertiary referral cen-
ter) of Gastroenterology Department in China.
The study protocol and informed consent form
were approved by the institutional review board
of Daping Hospital, and the study was regis-
tered with ClinicalTrials.gov. (ChiCTR-TRC-
13003438).

Study population

From July 2013 to August 2013, a total of 1182
outpatients aged above 18 years old were eli-
gible for participation in the study. Exclusion
criteria included: (1) history of gastrectomy,
esophagectomy; (2) upper gastrointestinal
tract stricture; (3) active bleeding in the upper
gastrointestinal tract; (4) physical movement

4282

diluted in 100 ml water to the
participants who were finally
included, whether posture
change after oral premedica-
tion with Simethicone or before gastroendos-
copy was unknown, so we established four sub-
groups of Group B and Group C according the
different waiting time. The enrolled patients
were assigned into three groups (Using com-
puter-generated random numbers immediately
before the examination, and the randomization
list was not accessible to the endoscopic oper-
ators or assistants).

Group A: The patients took simethicone first
and then lay for 20 min before gastroen-
doscopy.

Group B, each subgroup waited 5 (B5), 10
(B10), 15 (B15), or 20 (B20) min, respectively,
in a lying position after taking simethicone and
was then turned 360 degrees prior to the
examination.

Group C, each subgroup was immediately
turned over 360 degrees (either to the left or
the right) to change posture after taking simeth-
icone, and then waited 5 (C5), 10 (C10), 15
(C15), or 20 (C20) min for gastroendoscopy,
respectively (Figure 1 showed the flowchart of
the study).

The turn over time were controlled in 1 min, and
the movement was kept in the horizontal posi-

Int J Clin Exp Med 2015;8(3):4281-4286



Simethicone on image quality in gastroendoscopy

Table 1. Demographic characteristics of enrolled patients

Group A Group B5  Group B10 Group B15 Group B20 GroupC5 Group C10 Group C15 Group C20
(N=113) (N=106) (N=117) (N=103) (N=102) (N=120) (N=116) (N=105) (N=111)

Mean age (SD) (y) 45.6 (14.5) 47.3(13.4) 48.8(14.3) 45.6(12.2) 45.3(15.7) 45.6 (14.7) 47.4(13.8) 44.6(15.4) 46.7 (12.6)
Males (%) 48 (42.5) 47 (44.3) 45(38.5) 52(50.5) 49(48.0) 67(55.8) 48(41.4) 47(44.8) 46 (41.4)
Total score mean (SD) 8.68 (1.76) 8.15(1.52) 7.96(1.53) 8.01(1.60) 7.90(1.67) 8.07 (1.48) 7.54(1.40) 7.92(1.73) 7.46(1.31)
<60y [n (%)] 89 (78.8) 88(83.0) 96(82.1) 91(88.3) 84(82.4) 99(82.5) 95(81.9) 85(81.0) 90(81.1)
>60y [n (%)] 24 (21.2) 18(17.0) 21 (17.9) 12 (11.7) 18(176) 21(175) 21(181) 20(19.0) 21(18.9)
Gastric polyp [n (%)] 6 (0.05) 8(0.08) 5(0.04) 4 (0.04) 7 (0.07) 6 (0.05) 10 (0.09) 4 (0.04) 10 (0.09)
Early or advanced Gastric cancer [n (%)] 4 (0.04) 2(0.02) 6 (0.05) 6 (0.06) 2(0.02) 6 (0.05) 1(0.01) 7 (0.07) 7 (0.06)
Atrophic gastritis and others [n (%)] 6 (0.05) 10 (0.09) 10 (0.09) 12(0.12) 11 (0.11) 7 (0.06) 10 (0.09) 12 (0.11) 8 (0.07)

SD, standard deviation; Group A: conventional premedication with simethicone for 20 min before gastroscopy; Group B: premedication with simethicone then waiting for 5, 10, 15,
20 min and turn over 360-degree prior gastroscopy; Group C: premedication with simethicone then turn over 360-degree and waiting for 5, 10, 15, 20 min.

Table 2. Mean MVS at different locations of upper gastrointestinal tract

Mean MVS Group A Group B5 Group B10 Group B15 Group B20 Group C5 Group C10 Group C15 Group C20
(SD) (N=113) (N=106) (N=117) (N=103) (N=102) (N=120) (N=116) (N=105) (N=111)
Esophagus 1.19 (0.42) 1.06(0.23) 1.03(0.16) 1.06 (0.27) 1.11 (0.31) 1.03 (0.18) 1.01 (0.09) 1.05 (0.21) 1.08 (0.27)
Fundus 1.86(0.80) 1.60(0.73) 1.50(0.66)" 1.55(0.72)° 1.53(0.67)" 1.62(0.78) 1.42(0.66)"" 1.35(0.57)" 1.34(0.63)™
Upper gastric body  1.98 (0.93) 1.95(0.67) 1.83(0.65) 1.84 (0.66) 1.72 (0.62) 1.91 (0.69) 1.72 (0.63) 1.84 (0.67) 1.61 (0.62)
Lower gastric body  1.29(0.48) 1.31(0.54) 1.25(0.49) 1.27 (0.45) 1.20 (0.42) 1.33 (0.54) 1.15 (0.38) 1.28 (0.53) 1.12 (0.35)
Antrum 1.24 (0.56) 1.20(0.47) 1.21(0.51) 1.18 (0.46) 1.23 (0.56) 1.12 (0.39) 1.21 (0.45) 1.15 (0.43) 1.23 (0.55)
Duodenum 1.09(0.34) 1.04(0.19) 1.09(0.41) 1.12 (0.43) 1.12 (0.38) 1.08 (0.31) 1.03 (0.21) 1.06 (0.23 1.06 (0.28)

Group B, Group C compared with Group A: “P<0.05, “"P<0.01.
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tion (around the axis of the body) and partially
upright position during the movement was for-
bidden. Four experienced endoscopists (LHY,
SXC, SWJ, YQJ) performed conventional gastro-
endoscopy (Olympus GIF-H260, Tokyo), and the
amount of water that used to flush the mucosa
were recorded. All lesions confirmed by biopsy
pathology. The endoscopists were unaware of
the group differentiation.

After the procedure, two investigators (WXM,
YYY) who had not participated in the examina-
tion reviewed the endoscopic images and
assessed the MVS. The obscurity grade of the
mucosal surface depends on the amount of
adherent mucus. The six distinct domains of
the upper gastroenterological tract, including
the esophagus, the fundus, the upper and
lower parts of the greater curvature, the antrum
of the stomach and the duodenum, were evalu-
ated for mucosal visibility. For each domain, the
scoring (known as the visibility score) ranged
from 1 to 4 according to the following system
[6]: 1, no adherent mucus on the mucosa; 2, a
small amount of mucus on the mucosa, with no
obscured vision; 3, a large amount of mucus on
the mucosa, with less than 50 mL of water to
clear; and 4, a large amount of mucus on the
mucosa, with more than 50 mL of water to
clear. The sum of the visibility scores for all six
domains was considered the total MVS for each
patient.

Statistical analysis

The demographic characteristics were asse-
ssed using a chi-squared (x?) test and one-way
analysis of variance (ANOVA). The visibility
scores of all of the groups were analyzed using
ANOVA and Tukey’s multiple comparison test.
Analyses were performed with SPSS software
V.16.0 for Windows. The results were expressed
as the mean + SD. A P value <0.05 was consid-
ered statistically significant.

Results

1182 outpatients assessed for inclusion, 189
were exclude. 993 patients enrolled in this
study were randomly placed in one of next
groups; Group A (n=113), control group. Group
B (B5 n=106; B10 n=117; B15 n=103; B20
n=102), the patients turned 360 degrees just
before examination; Group C (C5 n=120; C10
n=116; C15 n=107; C20 n=111), the patients
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turned over just after took simethicone. There
were actually 9 subgroups in total. The demo-
graphic data of the patients are shown in Table
1. No gender/age differences among these
groups, all baseline characteristics were well
balanced between these groups (Table 1).

Group B: In Group B, the mean of total MVS was
8.15+1.52, 7.96+1.53, 8.01+1.60, and 7.9+
1.67 for Groups B5, B10, B15 and B20, respec-
tively. Significant difference in the total MVS
was found between Group A (8.68+1.76) and
Groups B10, B15, B20, and there were no sig-
nificant differences between the subgroups of
Group B (Figure 2 total mucosa visibility score
of each group). Mucosal lesions detected in
every subgroup were higher (B5=19%, B10=
18%, B15=19%, B20=19%) than Group A (total
15 cases, 17%), but have not statistics differ-
ences (Table 1).

Group C: The mean of total MVS in Group C5
was 8.07+1.48, not significantly lower than that
in Group A (8.68+1.76); However, in Groups
C10, C15, and C20, the mean of total MVS was
7.54+1.40, 7.71+1.54, and 7.46+1.31, respec-
tively, significantly different from that in Group
A (P<0.05). However, there were no statistically
significant differences between any pair of sub-
groups in Group C (Figure 2). The highest muco-
sal lesions detected in Group C20, and each
subgroup of Group C were higher (C5=16%,
C10=18%, C15=22%, C20=22%) than Group A,
there is no statistics difference among all the
Groups (Table 1).

MVS of different parts of the upper gastrointes-
tinal tract for these groups are shown in Table
2. The MVS in all patients was 1.07+0.26 at the
esophagus, 1.53+0.71 at the gastric fundus,
1.82+0.69 atthe upper gastric body, 1.24+0.47
at the lower gastric body, 1.20+0.49 at the
antrum, and 1.08+0.32 at the duodenum. The
lowest mucosal visibility scores in all groups
were observed for the esophagus, and the fun-
dus scored the second highest, the worst
mucosal visibility scores in all groups were
those for the upper body of the stomach. There
were no significant differences between Group
A, and the 8 subgroups of Group B, Group C
except at the region of gastric fundus, the MVS
in Groups B10 (1.50+0.66), B15 (1.55+0.72),
B20 (1.53+0.67), C10 (1.42+0.66), C15 (1.35+
0.57), and C20 (1.34+0.63) were significantly
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Figure 2. Total mucosa visibility score of each group. Group B, Group C com-

pared with Group A: *P<0.05 **P<0.01.

different from that in Group A (1.86+0.80)
(P<0.05). However, there were no statistically
significant differences between any pair of sub-
groups in Group B and Group C.

Discussion

Foams and bubbles in the upper gastrointesti-
nal tract can affect the detection of small and
early lesions. Simethicone and dimethicone are
widely used as effective anti-foam agents for
pre-endoscopic usage, including colonoscopy
and capsule endoscopy [7-9]. Although ade-
quate preparation can eliminate the need to
flush the mucus during the procedure, many
bubbles still exist during gastroendoscopy after
premedication with simethicone.

Doctors constantly strive to improve the gastric
mucosal visibility, and most of the methods
they have attempted are medicinal interven-
tions with pronase and N-acetylcysteine as the
main components. Fujii et al [10] concluded
that premedication with pronase improved
endoscopic visibility during conventional endos-
copy and chromoendoscopy. N-acetylcysteine
is both a mucolytic agent and a thiol-containing
antioxidant. Chang CC et al [5] found that
N-acetylcysteine or pronase combined with
simethicone can improve gastric visibility.

In Japan, the patients are usually asked to lie
on the back, left side, stomach, and right side,
successively, and the process lasts for at least
15 min to enhance mucosal visibility [10, 11].
However, itis somewhat troublesome to change
position constantly [12]. In the pre-examination
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Prior to performing this
study we found that turning
the patients in the horizontal
position immediately after
oral premedication with simethicone and with-
out any waiting time then took gastroendosco-
py, this method could achieve the same muco-
sal visibility level compared with routine gastro-
endoscopy. However, it was found that various
amounts of white foams gathered in the mucus
lake, and these did not diminish quickly. We
find that the simethicone is turbid in vitro; thus,
we heated it and shook it vigorously, but the tur-
bidity remained. Perhaps this is the main rea-
son why the score of Group C was higher than
we expected. The mucosal visibility scores for
the fundus and the upper part of the stomach
were the highest; thus, more effort is needed to
make simethicone function in these locations.

Turning the patients over at any time during the
period between premedication with simethi-
cone and endoscopy will improve the image vis-
ibility. However, turning the patients over imme-
diately after administering the medicine (Group
C) led to lower scores than turning them just
before the examination (Group B). Although the
B10, B15, B20, C10, C15, and C20 subgroups
had lower MVSs than Group A, during our test,
we deliberately extended the waiting time in
some patients, even prolonged the waiting time
to as much as 40-50 min prior to gastroendos-
copy. However, occasionally foams and bubbles
can still be found in the upper gastrointestinal
tract. The MVS did not decrease with prolonged
waiting time after premedication with simethi-
cone. The group that we infer that a 10-min
waiting period will be long enough for simethi-
cone to take effect.

Int J Clin Exp Med 2015;8(3):4281-4286
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Our results show that simethicone combined
with a 360-degree turn performed even 5 min
after oral administration could resultin improve-
ments in the standard image quality in conven-
tional gastroendoscopy. In addition, turning the
patients immediately after administering sime-
thicone and waiting for over 10 min before per-
forming the gastroendoscopy will make the
mucosa much clearer.

One limitation of this method is a low detection
rate of early cancer, including dysplasia and
cancer. The total detection rate is 18.83%,
much lower than that in Japan [13], which is
mainly due to a low detection rate of mucosal
lesions by the diagnostic technology. But during
examination, the highest mucosal lesion detect
rate belong to Group C15 and C20, although
there is no statistics differences among all the
subgroups. Thus, further study is required to
solve this problem.

In conclusion, the results of our study showed
premedication with simethicone combined with
a 360-degree turn, regardless of turning left or
turning right, can significantly decrease the
duration of gastroendoscopy, and may obtain
the same detection quality as with convention-
al oral premedication with simethicone. This
method can greatly improve efficiency within
the clinic, without adding other medicine or
increasing the cost. Turning patients over after
more than 10 min following administration of
the medicine may be the appropriate proce-
dure for gastroendoscopy preparation. Endo-
scopic operators need to carefully observe the
upper gastric body and fundus because it has
the lower mucosal visibility scores of all groups.
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