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Abstruct
Background : In Japan, anti-peristaltic drugs are routinely injected as a countermeasure to con-
trol the occurrence of spasms during esophagogastroduodenoscopy (EGD). However, few 
reports have so far shown these drugs to improve the quality of diagnostic EGD. We evaluated 
the requirement of anti-peristaltic premedication and the efficacy of the selective use of L-men-
thol.
Methods : 173 patients who underwent EGD screening were enrolled prospectively. Endos-
copy was performed without the administration of any anti-peristaltic drugs. The degree of gas-
tric peristalsis was assessed when the endoscope reached the antrum. Gastric peristalsis was 
classified into three grades : none, mild or severe. When gastric peristalsis was severe, 20 mL 
of 0.8% L-menthol was sprayed endoscopically on the gastric mucosa. Thereafter, we again 
assessed the grade of peristalsis and measured the time interval until peristalsis was suppressed.
Results : The peristaltic grade observed without the use of any anti-peristaltic drugs was none 
or mild in 88.5% of the patients. After spraying L-menthol, the proportion of subjects with 
severe peristalsis was 0.0% and EGD screening was performed satisfactorily.
Conclusions : The routine use of premedication with anti-peristaltic drugs during EGD screen-
ing may not be necessary. When severe peristalsis interferes with precise observation, the use 
of L-menthol is easy and sufficient.
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es. It is now possible to detect small lesions of gastric 

tumors on EGD and resect them endoscopically. Gas-

tric peristalsis sometimes interferes with precise obser-

vation. In Japan, hyoscine-N-butylbomide or glucagon 

is usually injected as a countermeasure to control spasm 

during EGD. However, it has been reported that these 

agents are associated with complications1). Hyoscine-

N-butylbomide may induce cardiovascular events and/or 

anaphylactic shock2) and may also affect the ocular, uri-

nary and salivary systems3). Glucagon can cause de-

(1)

Introduction

Esophagogastroduodenoscopy (EGD) is widely used to 

diagnose and treat upper gastrointestinal (GI) diseas-
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layed hypoglycemia4,5). Moreover, there are few reports 

that show these anti-peristaltic drugs to improve the 

quality of diagnostic EGD.

In this study, we evaluated the frequency of inadequate 

observation during EGD screening without the use of 

any anti-peristaltic drugs. We also examined whether 

severe peristalsis could be controlled by L-menthol and 

compared the medical costs of using L-menthol instead 

of standard anti-peristaltic drugs.

Methods

Patients

This study was performed at Yuri Union General Hos-

pital, Akita, Japan in February 2011. Consecutive pa-

tients who underwent EGD screening were en-

rolled. The following exclusion criteria were applied :  

1. previous gastrectomy, 2. upper GI bleeding requiring 

hemostasis, 3. severe gastric stenosis or deformation 

and 4. a poor endoscopic view due to the presence of ex-

cessive saburra. We obtained informed consent from all 

patients before their enrollment in this study. The study 

was conducted in accordance with the Declaration of Hel-

sinki.

Study design

Seven endoscopists took part in the study. All of the 

endoscopists had performed more than 1000 EGD proce-

dures. Prior to undergoing endoscopy, the patients 

were asked whether they had severe heart disease, pros-

tatic hypertrophy or narrow angle glaucoma. Topical 

pharyngeal anesthesia was induced by spraying lido-

caine. In each case, the endoscope was inserted into 

the patient’s stomach without the use of any anti-peri-

Fig. 1.  Study design

EGD screening (n = 190)

Enrolled (n = 173)

Excluded (n = 17)
(1) previous gastrectomy
(2) upper GI bleeding requiring 

hemostasis
(3) severe gastric stenosis or 

deformation
(4) a poor endoscopic view due to the 

presence of excessive saburra

The endoscope was inserted into the patient’s stomach 
without the use of any anti‐peristaltic drugs.

The grade of gastric peristalsis was assessed.

None Mild Severe

L‐menthol was directly sprayed on the gastric mucosa.

The grade of gastric peristalsis was assessed again.

None Mild Severe

Figure 1. 
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staltic drugs or sedation. The grade of gastric peristal-

sis was assessed when the endoscope reached the an-

trum. When gastric peristalsis was severe, 20 mL of 

0.8% L-menthol (Minclea® ; a drug approved for use in 

antispasmodic, Nihon Pharmaceutical Co., Ltd, Tokyo, Ja-

pan) was directly sprayed on the gastric mucosa through 

the accessory channel of the endoscope. Thereafter, the 

grade of peristalsis was again assessed and the time in-

terval from spraying L-menthol to the disappearance of 

peristalsis was measured (Fig. 1).　Then, a precise ob-

servation was obtained.

Assessment of gastric peristalsis

Gastric peristalsis was classified into three grades as 

follows : none : no or very weak peristaltic waves are 

formed, but the movement does not show strong contrac-

tion ;  mild : pronounced peristaltic waves are formed in 

the antrum and reaches the pyloric ring, but observation 

is performed without interference of standard EGD 

screening ;  severe : peristaltic waves are deep and pro-

nounced and proceed strangulating the antrum, so pre-

cise observation is difficult.

Comparison of the costs of anti-peristaltic drugs

The total cost of anti-peristaltic premedication was 

compared between L-menthol and conventional 

drugs. The costs of L-menthol (Minclea®), hyoscine-N-

butylbomide (Buscopan® ; Nippon Boehringer Ingelheim 

Co., Ltd, Tokyo, Japan) and glucagon (Glucagon G Novo® ;  

Novo Nordisk Pharma Ltd, Tokyo, Japan) converted from 

Japanese yen to U.S. dollars according to the annual aver-

age exchange rate in 2011 are $10.77, $0.79 and $33.06, 

respectively.

Statistical methods

The Chi-square test or one-way analysis of variance 

(ANOVA) were used to evaluate the differences. P < 

0.05 was considered to be statistically significant.

Results

A total of 173 patients were enrolled in this study, in-

cluding 104 males and 69 females with a median age of 62 

years (range : 34-86 years). Hyoscine-N-butylbomide 

was contraindicated in 28 patients due to severe heart 

disease, prostatic hypertrophy or narrow angle glaucoma.

The rate of peristaltic grade observed without the use 

of any anti-peristaltic drugs is presented in Fig. 2. The 

peristaltic grade was none or mild in 88.5% of the 

patients.　The grade was severe in 11.6% of the pa-

tients, and L-menthol was sprayed in this group. No 

significant differences were found in age or sex between 

each grade in the first assessment (Table 1). After 

spraying L-menthol, the proportion of subjects with se-

vere peristalsis was 0.0% and EGD screening was con-

tinued satisfactorily (Fig. 2). The mean time from 

spraying L-menthol to the disappearance of peristalsis 

was 25.50 ± 13.87 seconds. No adverse effects caused 

by L-menthol were observed during or after EGD.

Next, we evaluated the costs of the anti-peristaltic 

drugs, comparing two anti-peristaltic strategies for endo-

scopic examination e.g. the strategy with L-menthol us-

age during endoscopy only when necessary vs. that with 

routine hyoscine-N-butylbomide or glucagon usage be-

fore endoscopy.　In this study, L-menthol was used in 20 

patients ; therefore, the total cost was $215.40. If we 

had injected hyoscine-N-butylbomide or glucagon rou-

tinely in the patients enrolled in this study, hyoscine-N-

butylbomide would have been administered to 145 pa-

tients and glucagon would have been administered to 28 

patients with contraindications to hyoscine-N-butylbo-

mide. Therefore, in this condition, the total cost would 

have been $1,040.23 (Table 2).

Discussion

In Japan, anti-peristaltic drugs such as hyoscine-N-bu-

tylbomide and glucagon are routinely administered intra-

muscularly or intravenously immediately prior to per-

forming EGD. The use of these drugs sometimes 

induces serious side effects. The administration of hyo-

scine-N-butylbomide is contraindicated for patients with 

diseases such as severe heart disease, prostatic hyper-

trophy or narrow angle glaucoma3). Glucagon can cause 

delayed hypoglycemia4,5) and is costly.

Peppermint oil and L-menthol have been demonstrat-

ed to be useful anti-peristaltic agents for colonoscopy, 

barium enemas and ERCP6-10). Treatment of irritable 
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The rate of peristaltic grade observed without the use of any 
anti‐peristaltic drugs

None
50.9%
(n = 88)

Mild
37.6%
(n = 65)

Severe
11.6%
(n = 20)

Enrolled (n = 173)

None
55.0%
(n = 11)

Mild
45.0%
(n = 9)

Severe
0%

(n = 0)

Figure 2. 

The rate of peristaltic grade observed after spraying L‐menthol

Fig. 2.  The rate of peristaltic grade
None : no or very weak peristaltic waves are formed.
Mild : circular peristaltic waves are formed in the antrum without any interference of EGD screening.
Severe : impossible to achieve a precise observation due to the presence of peristaltic waves.

Table 1.　 Characteristics of the patients in the three peristaltic grade groups classified 
without the use of any anti-peristaltic drugs.

　 None Mild Severe P value 

Number of patients 88 65 20 　
Age (years) 62.1±11.3 62.6±10.9 64.5±13.3 Not significant＊ 

Male/female 56/32 35/30 13/7 Not significant＊＊

  ＊One-way analysis of variance 
＊＊Chi-square test 

Table 2. Evaluation of cost-effectiveness

L-menthol (Minclea®) was used in 20 patients in this study.

Total cost :
$10.77×20 patients=$215.40 

If we had injected hyoscine-N-butylbomide (Buscopan®) or glucagon (Glucagon G Novo®) 
routinely in the patients enrolled in this study,

Total cost :
$0.79×145 patients
+ 
$33.06×28 patients (contraindications to hyoscine-N-butylbomide)
=$1,040.23 
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bowel syndrome with peppermint oil has been attempt-

ed11,12). These substances relax GI smooth muscles in 

vitro by blocking the entry of calcium ions into GI smooth 

muscle cells13,14).　Recently, Hiki et al.15) reported that in-

tragastric spraying of L-menthol significantly suppresses 

gastric peristalsis during endoscopic examinations com-

pared with a placebo. In response to this, an L-men-

thol-based anti-peristaltic agent (Minclea®) created for 

use during EGD came onto the market in Japan in 2011.

Hiki et al. reported that, in their study, the proportion 

of subjects with none or mild peristalsis was 46.8% be-

fore spraying L-menthol16). Hedenbro et al.17) reported 

that, among 235 patients undergoing EGD who were ran-

domized to receive either i.v. scopolamine and a transder-

mal placebo, an i.v. placebo and a transdermal placebo or 

an i.v. placebo and transdermal scopolamine, no differ-

ences were observed between the groups with respect to 

the quality of diagnostic EGD. Considering these re-

ports, we question the routine use of anti-peristaltic 

drugs for EGD. In this study, EGD was performed 

without the use of any anti-peristaltic drugs, and a pre-

cise observation was obtained without interference of 

peristalsis in 88.5% of the patients.

Since L-menthol is directly sprayed onto the gastric 

mucosa through a biopsy channel of the endoscope, it is 

easy to administer L-menthol after assessing the degree 

of gastric peristalsis. We sprayed L-menthol only when 

obtaining a precise observation was difficult due to the 

presence of severe peristalsis. Gastric peristalsis was 

suppressed after spraying in all patients. It is therefore 

unnecessary to routinely use anti-peristaltic agents in all 

cases.

The proportion of elderly persons in the Japanese pop-

ulation is rapidly increasing. The numbers of elderly 

patients with underlying diseases and those with contra-

indications to anticholinergic agents are expected to in-

crease in the future. Umegaki et al.1) analyzed back-

ground factors among 1,480 subjects undergoing EGD 

using questionnaires. In their report, more than half of 

the elderly subjects had contraindications to anti-peri-

staltic drugs, and this rate was significantly higher among 

the elderly than in those aged less than 65 years. Few 

adverse effects have been reported for L-menthol, and 

its administration is noninvasive. Asao et al.7) evaluated 

a total of 409 patients who underwent total colonoscopy 

with intraluminal administration of a peppermint solution, 

and no adverse effects were observed during or after 

colonoscopy. Hiki et al.16) applied L-menthol in 112 sub-

jects undergoing EGD, and the only adverse drug reac-

tions were diarrhea (3.5%) and increase blood amylase 

(0.9%), all of which were mild. The subgroup analyses 

revealed that the adverse effects were not related to the 

advanced age of the subjects16). Hypersensitivity to L-

menthol is an only contraindication. L-menthol might 

be safer than conventional antispasmodic agents in elder-

ly patients. Furthermore, we demonstrated that selec-

tive administration of L-menthol is less expensive than 

conventional administration of anti-peristaltic agents.

In this study, we performed EGD screening without 

the use of anti-peristaltic premedication. The demerits 

of not using anti-peristaltic premedication have not been 

reported.　This study was a non-randomized prospec-

tive study conducted to examine whether performing 

EGD without the administration of anti-peristaltic drugs 

is associated with unfavorable effects. Therefore, it is 

not possible to conclude from our results that performing 

EGD without the use of anti-peristaltic premedication is 

beneficial or that performing EGD with anti-peristaltic 

premedication has an advantage. In order to evaluate 

the effects of the use of anti-peristaltic drugs statistically, 

a randomized controlled trial must be conducted. Con-

sidering the rate of adverse events associated with con-

ventional anti-peristaltic drugs, a number of patients 

would need to be enrolled in order to evaluate the superi-

ority or inferiority of the use of anti-peristaltic drugs for 

EGD screening. In fact, achieving complete suppres-

sion of gastric peristalsis is not always necessary to per-

form EGD, and the clinical relevance determined from 

such a randomized controlled study might not be that sig-

nificant. Considering the complications, it is advisable 

to avoid the use of these drugs in cases of satisfactory 

observation. We have shown that EGD screening can 

be performed in many cases without the use of any peri-

staltic drugs.

In conclusion, the use of routine premedication with 

hyoscine-N-butylbomide or glucagon as anti-peristaltic 

drugs for EGD screening may be unnecessary. When 

severe peristalsis interferes with obtaining a precise ob-

(5)
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servation, the use of L-menthol instead of hyoscine-N-

butylbomide or glucagon is easy, sufficient and less ex-

pensive.
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