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Abstract:

Objective The Chicago classification using high-resolution manometry (HRM) has been proposed for the
diagnosis of esophageal motility disorders. However, HRM is expensive, and few patients are likely to benefit
from this method. We established a method using a raised infusion catheter called “esophageal manometry
using a trans-nasal endoscope”. In this study, we examined the clinical utility of this new method for the as-
sessment of patients with dysphagia.

Methods We enrolled 124 consecutive patients who complained of dysphagia and were suspected of having
esophageal motility disorders. Patients underwent manometry using a trans-nasal endoscope at Hiroshima
University Hospital from September 2008 to December 2018. An esophageal biopsy was performed during
the procedure from the thoracic esophagus to detect eosinophilic esophagitis. In addition, we examined the
clinical courses of patients diagnosed with achalasia.

Results The diagnostic ability of manometry using a trans-nasal endoscope was 98%, and no major compli-
cations associated with the procedure were recorded. About 30% of patients were diagnosed with achalasia,
and most (77%) were well controlled by medications or balloon dilation. One patient was diagnosed with
eosinophilic esophagitis.

Conclusion Manometry using a trans-nasal endoscope is beneficial and can be used for the clinical man-
agement of patients with dysphagia.
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disorders are not considered to be malignant.

Esophageal manometry is essential for the diagnosis of
esophageal motility disorders. Thus far, the infused catheter
and solid-state sleeve sensor methods have been used for the

Introduction

During swallowing, the bolus of food is transported into

the stomach from the mouth by the movement of the
esophagus (1-3). Esophageal motility disorders are condi-
tions in which this esophageal movement is impaired for
some reason, leading to problems with swallowing. In clini-
cal practice, patients with esophageal motility disorders ex-
perience a markedly reduced quality of life, although the

evaluation of esophageal motility, both of which involve
blind insertion. Recently, the Chicago classification was de-
veloped for the international standardization of esophageal
motility disorders. In this classification system, high-
resolution manometry (HRM) is proposed for diagnostic
purposes (4, 5). However, HRM systems involving a solid-
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state sensor are expensive, and the number of patients who
actually require HRM is quite limited in clinical prac-
tice (6). Another problem lies in the discomfort and risk as-
sociated with esophageal motility testing due to the blind in-
sertion of trans-nasal catheters.

Recently, trans-nasal endoscopes have gained worldwide
popularity. These devices can help reduce the discomfort
and risks mentioned above (7). Kawai et al. first reported a
novel infusion catheter method using trans-nasal endo-
scopy (8). Along similar lines, we have been performing
esophageal manometry using trans-nasal endoscopy (M-
TNE) and newly developed catheters since 2008.

We herein report the clinical utility of M-TNE for evalu-
ating the cause of dysphagia based on our clinical experi-
ence. In addition, we report the results of an esophageal bi-
opsy to diagnose eosinophilic esophagitis (EoE) in these pa-
tients. Finally, we describe the prevalence of achalasia in the
cohort and describe the clinical courses of these patients.

Materials and Methods

Patients

We enrolled 124 consecutive patients (60 men and 64
women; average 57.5 years old) who complained of
dysphagia or esophageal obstruction and were suspected of
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Originally developed catheter with 3 side holes
(yellow arrows) at 1.5-cm intervals.

Figure 1.

having esophageal motility disorders. All 124 patients under-
went M-TNE at Hiroshima University Hospital from Sep-
tember 2008 to December 2018. We excluded patients with
esophageal tumors or severe reflux esophagitis (Los Angeles
grade C/D). We retrospectively examined the clinical courses
of patients diagnosed with achalasia. The diagnosis of acha-
lasia was made comprehensively based on the results of M-
TNE, esophagography and endoscopic findings. The ethics
committee at Hiroshima University approved the protocol of
this study.

Trans-nasal endoscopy and infusion manometry

First, patients received lidocaine spray to the nostrils and
pharynx. A nasal pretreatment catheter coated with lidocaine
gel was then inserted gently into the nostril, which allowed
the patient to breathe more easily. After 3 minutes, the
catheter was removed, and an esophagoduodenogastroscope
(GIF N260; Olympus, Tokyo, Japan) was inserted trans-
nasally. After routine observation, we inserted a catheter
through the forceps hole and evaluated the lower esophageal
sphincter (LES) pressure and the frequency of primary peri-
staltic waves with dry and wet swallowing while the distal
side hole was visually confirmed to be through the LES. We
used an originally developed catheter with 3 side holes at
1.5-cm intervals (Fig. 1). The patient was in the left lateral
decubitus position during the examination, and the inspec-
tion time was about 20 minutes.

The classification of esophageal motility disorders was the
same as that described in previous studies (9, 10). The
evaluation based on the Chicago classification was not
adopted in the present study because we were unable to use
HRM at the same time. We diagnosed achalasia based on
the loss of the primary peristalsis wave, failure of the LES,
and endoscopic findings. Representative results of a patient
with achalasia are shown in Fig. 2.

During the procedure, we performed esophageal biopsies
(two sites) from the thoracic esophagus to diagnose the
presence of EoE. If we detected >20 eosinophils in the mag-
nified field, we diagnosed the patient as having EoE (11).

A

B

Figure 2. Manometry using a trans-nasal endoscope in a patient with achalasia. (A) Loss of pri-

mary peristalsis wave, (B) simultaneous waves.
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Table 1. Clinical Diagnosis of 124 Patients with
Esophageal Manometry Using Trans-nasal Endos-
copy Methods.
Achalasia 35 (28.2)
Other esophageal motility disorders* 42 (339
Secondary esophageal motility disorders 4 (3.2)
No abnormality 41  (33.1)
Undiagnosed 2 (1.6)
n (%)

*Diffuse esophageal spasm (17), Nutcracker esophagus (7), Non-
specific esophageal motility disorders (18)

We judged the effect of each treatment for achalasia using
the Eckardt score, which is the sum of the achalasia symp-
tom scores for dysphagia, regurgitation, chest pain, and
weight loss and used to assess achalasia symptom severity
and treatment effectiveness. An Eckardt score of <3 points
was considered to indicate improvement of the disease (12).

Statistical analyses

Categorical data were compared using Fisher’s exact test,
the chi-square test, or the Mann-Whitney U-test, as appro-
priate. We considered p values of <0.05 to represent statisti-
cal significance. The JMP 12.1 statistical software program
(SAS Institute, Cary, USA) was used for all calculations.

Results

The clinical diagnosis of 124 patients using MI-TNE

The evaluation of esophageal motility by M-TNE was
possible in 122 of 124 (98.4%) patients. In two cases, we
were unable to regulate the patient’s severe coughing reac-
tion, which made a diagnosis impossible. No adverse events
occurred in the remaining patients.

The final diagnoses are summarized in Table 1. Thirty-
five (28.2%) patients were diagnosed with achalasia. Besides
achalasia, other esophageal motility disorders were found in
42 (33.9%) patients (17 cases of diffuse esophageal spasm,
7 of nutcracker esophagus, and 18 of nonspecific esophageal
motility disorders). Secondary disorders were detected in
four patients. Of the four patients, three had scleroderma,
and one had esophageal diverticulum. In contrast, 41
(33.1%) patients were not diagnosed with any disorder.

Clinical course of patients diagnosed with achalasia

We retrospectively examined the clinical courses of pa-
tients diagnosed with achalasia. After the diagnosis of acha-
lasia, patients received medication (calcium antagonists or
nitrates) for four weeks as first-line therapy. Balloon dilation
to 30 mm with an achalasia balloon (Boston Scientific Cor-
poration, Marlborough, USA) was performed in patients re-
fractory to this intervention. For patients who remained re-
fractory after balloon dilation, we performed surgery
(Heller-Dor) or per-oral endoscopic myotomy (POEM).

Table 2. Treatment for Achalasia of 35

Patients.
Drug medication 16  (45.7)
Endoscopic balloon dilation 11 (31.4)
Per-oral endoscopic myotomy 3 (8.6)
Surgery 4 (11.4)
Follow-up 1 2.9)
n (%)

The final results are presented in Table 2. Medication was
effective in 16 (45.7%) patients, and endoscopic balloon di-
lation was effective in 11 (31.4%) patients. POEM or sur-
gery was carried out in 7 (20.0%) patients. The median
Eckardt scores pre-/post-treatment were 4/1 by drug medica-
tion, 6/1 by endoscopic balloon dilation, 4/0 by POEM, and
7.5/1.5 by surgery, respectively.

Prevalence of EoE

All 124 patients received an esophageal biopsy and histo-
logical examination. One patient was diagnosed histologi-
cally with EoE. We observed no adverse events caused by
the esophageal biopsy. The 95% confidence interval for the
prevalence of EoE was 0.14-4.4%.

Discussion

In the present study, we demonstrated the clinical utility
of M-TNE in patients with dysphagia. TNE is becoming
popular worldwide, particularly for cancer screening (13).
Using a trans-nasal endoscope, the catheter can be inserted
under direct vision, resulting in smooth and safe insertion.
Furthermore, it is possible to evaluate the esophageal motil-
ity in most patients using this approach, suggesting that this
method is easy, safe, and useful. This method can be used
more generally to diagnose diseases of the esophagus, such
as esophageal cancer, herniation, diverticulum, and so on.

We modified an originally developed catheter by incorpo-
rating 3 side holes at 1.5-cm intervals. Wider intervals may
be beneficial for the detection of peristalsis in the esopha-
gus. However, if the holes are spaced too widely, the most
distant one might not be recognized. The 1.5-cm intervals
used in our catheter appear to be optimal for M-TNE. In ad-
dition, esophageal peristalsis was able to be observed di-
rectly, further helping in the diagnosis of esophageal dysmo-
tility.

Another merit of M-TNE lies in the ability to perform a
simultaneous histological examination by taking an esopha-
geal biopsy specimen. EoE is a representative disease that
causes esophageal symptoms, including dysphagia. EoE is
increasingly common in Japan, and it is important that this
disease be accurately diagnosed using both an endoscopic
examination and an esophageal biopsy (14). In the present
study, we routinely recovered two biopsy specimens from
the esophagus. Despite this, only one patient was diagnosed
with EoE. This suggests that the prevalence of EoE in pa-
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tients with dysphagia, at least in this cohort, was not high.
However, whether or not an esophageal biopsy via TNE is
sufficient should be discussed, as the biopsy forceps are
small compared with those normally used for this purpose,
and the number of biopsy specimens was limited.

At present, the diagnosis of achalasia is based on the Chi-
cago classification using HRM (2). Recently, a more de-
tailed classification system was proposed for the diagnosis
and management of patients with achalasia (14). Achalasia
was diagnosed in 28.2% of patients in the present study,
which is comparable to the results of a previous report (10).
M-TNE may be sufficient for the primary diagnosis of acha-
lasia. In the present study, 45.7% of patients reacted well to
calcium channel blockers for first-line therapy. Second-line
(balloon dilation) or third-line (POEM or surgery) therapy
was necessary for non-responders. A precise diagnosis may
be needed in patients with a poor response in order to deter-
mine the most appropriate medications. In the future, POEM
may become the first-line therapy for achalasia, and HRM
may become essential for determining the ideal approach for
the POEM procedure (15).

The main issue with M-TNE is the difficulty of evaluating
the LES pressure. Whereas we set the top hole on the LES
position with direct viewing, respiratory movement may in-
terrupt the evaluation of LES pressure, necessitating more
time to obtain a reading. Some improvements may therefore
be necessary in the future, such as the incorporation of a
sleeve assembly on the top of the catheter, as previously re-
ported (16).

Several limitations associated with the present study war-
rant mention. First, it has not been evaluated with M-TNE
after treatment. In the next step, we are planning to re-
evaluate the M-TNE findings after treatment and discuss the
differences observed. Second, since M-TNE can evaluate the
motility only in the lower esophagus, it may be difficult to
diagnose some patients with esophagogastric junction out-
flow obstruction, diffuse esophageal spasm, nutcracker
esophagus, or achalasia type III. In these patients, an addi-
tional examination by HRM may be essential. M-TNE is a
simple but not a definite method for correct diagnosis of
esophageal motility disorder. Although the diagnostic ability
of M-TNE should be determined by further studies, M-TNE
may have potential utility for primary screening of patients
with dysphagia, considering the limited availability of HRM
in Japan. For the further evaluation of the clinical utility of
M-TNE, a direct comparison between M-TNE and HRM
should be performed as the next step.

In conclusion, M-TNE may be useful for the clinical
management of patients with dysphagia as a primary exami-
nation.
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