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Abstract
Background and Aim: Current guidelines recommend that all
patients undergoing pneumatic dilation have an esophagram within
24 hours of the procedure. Initially with a water soluble agent and
then if negative using barium. Barium is denser and believed to
adhere better to the mucosal wall allowing better delineation of the
anatomy and as a result, is theoretically more sensitive for detection
of perforations. However, the literature supporting this stems from
case series of esophageal perforations from all aetiologies that have
seldom included pneumatic dilation.

Methods: Here we describe our experience in over 200 pneumatic
dilations using endoscopic examination and administration of water
soluble contrast immediately post-dilation as the primary imaging
modality after the pneumatic dilation to rule out perforation.

Results: 207 patients ranging in age from 20-87 years (mean
54 years) received pneumatic dilatation for achalasia. Ninety-seven
(47%) had no previous treatment, 110(53%) received at least one
previous treatment. Of the 207 pneumatic dilations 3 perforations
(1.5%) occurred. Two of the three perforations were detected
immediately on the combined endoscopic and radiologic examination.
Conclusion: Immediate endoscopic administration of lowosmolality water-soluble contrast has multiple advantages that
include; minimizing unnecessary post-procedure imaging and
allowing for the rapid diagnosis of perforation, resulting in the
earliest opportunity for intervention.

Introduction

Achalasia is an esophageal motor disorder resulting from
inhibitory neuron dysfunction causing loss of peristalsis and
impaired lower esophageal sphincter relaxation. This leads to
impaired food bolus propulsion and stasis in the esophagus.
Patients can experience dysphagia, regurgitation, chest pain,
weight loss and heartburn. Current treatment options include
laparoscopic Hellermyotomy (LHM), pneumatic dilation, peroral
endoscopic myotomy (POEM) and botulinum injection. A recent
Symbiosis Group

study found that rates of therapeutic success with pneumatic
dilation were similar to Hellermyotomy. Pneumatic dilation
is often the initial treatment of choice for eligible patients. It is
effective and generally safe in experienced hands with an average
perforation rate of approximately4% [1]. Esophageal perforation
can result in pain, vomiting, dyspnea, fever, tachycardia,
tachypnea, crepitus, and shock. However, the symptoms may
be subtle and vague [2, 3]. It has been repeatedly demonstrated
that delayed diagnosis of esophageal perforation greater than 24
hours results in significantly increased mortality with rates up
to 40% [4-6]. With early recognition and appropriate treatment,
mortality can be decreased by up to 70% [6].

Current guidelines recommend that all patients undergoing
pneumatic dilation have an esophagram within 24 hours of the
procedure [7]. The esophagram should first be performed with a
water soluble contrast agent. If a large perforation is present the
water soluble contrast is rapidly reabsorbed and is less noxious
to the media stinum than barium. If the initial esophagram is
negative then a barium study is performed. Barium is denser
and believed to adhere better to the mucosal wall allowing
better delineation of the anatomy and as a result, is theoretically
more sensitive for detection of perforations. However, the
literature supporting this stems from case series of esophageal
perforations from all aetiologies that have seldom included
pneumatic dilation. Miss rates of esophageal perforation with
water soluble contrast esophagrams have been reported to range
from0-50% [8-11]. The “gold standard” in these series varied
from barium esophagrams, computed tomography (CT) and
esophagogastroscopy.Nonetheless, barium esophagram have
also been reported to miss rates of up to 10% [12].
Most water soluble contrast media are hypertonic solutions
that can potentially cause severe pulmonary edema if aspirated.
The risk of this adverse event is lessened by the use of lowosmolality water soluble contrast agents such as Omnipaque
(iohexol).Low-osmolality water soluble agents are well tolerated
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by the lungs following aspiration with minimal histological
reaction [13-15]. The literature pertaining to perforation after
pneumatic dilation is sparse and the techniques for esophagram
have only included contrast swallowing or contrast administered
via a naso-esophageal tube. Here we describe our experience
using endoscopic administration of water soluble contrast as the
primary imaging modality after the pneumatic dilation (Figure
1).

Methods

Between January 1, 2006 and August 30, 2013, a total of 207
patients (93 women, 114 men) ranging in age from 20-87 years
(mean 54 years) received pneumatic dilatation for achalasia.
Written informed consent for pneumatic dilation was obtained
from all patients. In this series, the data was prospectively
collected and retrospectively examined.Ninety-seven (47%) had
no previous treatment, 110 (53%) received at least one previous
treatment (93 pneumatic dilation, 10 savary dilation, 10 LHM and
6 Botulinum injection). For all initial dilations a 30mm Rigiflex
Boston Scientific balloon was used. In patients receiving repeat
dilations a 35mm balloon was used. For all dilations the balloon
was positioned at the gastroesophageal junction and inflated to
12 PSI for 30 seconds, deflated then inflated again to 12PSI for
another 30seconds (Figure 1).After dilation the bed is positioned
in reverse trendelenburg at ~45o, to prevent aspiration, the
gastroscope advanced to the gastroesophageal junction, where
a detailed endoscopic exam was performed. Omnipaque is
injected endoscopically to obtain the esophagram. Subsequently,
the patient does not undergo further radiologic testing if they
are clinically asymptomatic. To our knowledge, this is the only
series reporting on this method of examination immediately after
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pneumatic dilation using combined endoscopic and fluoroscopic
techniques.

Results

Of the 207 pneumatic dilations 3 perforations (1.5%) occurred.
Two of the three perforations were detected immediately on the
combined endoscopic and radiologic examination (figure 1) and
both required further intervention. One patient received surgical
repair with Heller myotomy and was discharged in 7 days, the
other patient received a covered stent placed immediately after
contrast exam, was clinically asymptomatic and was sent back
to the referring facility without any adverse events. The one
perforation that was not detected on immediate post-dilation
exam was detected on CT performed due to ongoing severe chest
pain in the recovery room. The CT revealed no extravasation but
a small amount of intramural air and contrast and was managed
conservatively. Of the 207 dilations post-procedure CT was
performed on 9 patients, two of which had perforations. No cases
of aspiration, pulmonary edema, or deaths occurred as a result of
the immediate post-procedure esophagram with endoscopically
administered contrast.

Conclusion

We propose that immediate endoscopic administration of
low-osmolality water-soluble contrast has multiple advantages.
This technique allows for the quickest possible diagnosis of
perforation, resulting in the earliest opportunity for intervention,
decreasing morbidity and mortality. The endoscopic examination
of the esophagus potentially increases the sensitivity of detecting
perforation as it has also been used as a primary modality to
detect perforation [16]. The contrast can be injected multiple
times in a targeted manner to closely scrutinize suspect areas,
which is not possible with orally or tube-administered contrast.
It is cost effective, as the patients do not require further
radiologic examination post-procedure. Low-osmolality water
soluble contrast results in minimal pulmonary adverse events if
aspirated. This technique can also be applied POEM, a more recent
treatment introduced for achalasia. In addition, it does not result
in significant artifact if a subsequent CT examination is required.
Limitations of this study are that the data was retrospectively
analyzed which is subject to bias. In addition, three perforations
occurred, thus only three primary endpoints were obtained.
Ideally, a multicenter prospectively study should be performed
in order to maximize the number of primary endpoints
(perforations)leading to a more accurate representation of the
operating characteristics of the combined immediate endoscopic
administration of low-osmolality water soluble contrast as a
method for perforation detection after pneumatic dilation.
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Figure 1: Pneumatic dilation with immediate post-procedure esophagram with endoscopically administered contrast
a) Balloon placement and initial inflation demonstrating waist.
b) Waist obliteration with dilation. Esophagrams of two different
patients immediately post dilation
c) Demonstrating no perforation
D) Free perforation with contrast extravasation.
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