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INTRODUCTION

In order to promote the appropriate use of new or
emerging endoscopic technologies which impact on
endoscopic practice, the ASGE Technology
Assessment Committee has developed a series of
Status Evaluation papers. By this process, relevant
information about these technologies may be
presented to practicing physicians for the education
and care of their patients. In many cases, data from
randomized controlled trials is lacking and only
preliminary clinical studies are available.
Practitioners should continue to monitor the medical
literature for subsequent data about the efficacy,
safety and socioeconomic aspects of these
technologies.

BACKGROUND

Botulinum toxin type A is one of three toxins
produced by Clostridium botulinum responsible for
botulism in humans. The 150,000 MW neurotoxin
binds irreversibly to presynaptic cholinergic nerve
endings and inhibits acetylcholine release [". This
blockade leads to an accelerated loss of junctional
acetylcholine receptors, and ultimately results in
functional denervation of the affected muscle. This
effect is used clinically by injection of the toxin into
specific muscles. The toxin is obtained for clinical
use by acidification and centrifugation of bacterial
cultures, and subsequent purification 2.

Injection of botulinum toxin has been used
successfully to treat ophthalmologic and
neuromuscular disorders including strabismus,
nystagmus, blepharospasm, orofacial dyskinesia,
cervical dystonia (spasmodic torticollis), laryngeal
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dystonia (spasmodic dysphonia), hemifacial spasm,
and task-specific dystonias such as writers' cramp.
The lack of durable response is a limiting factor,
with a mean duration of response lasting from 7-19
weeks . Patients may respond to repeat injections,
but patients become refractory due to immunologic
resistance to the toxin ©l,

Achalasia is a motility disorder of the esophagus
whose principal features are a variable loss of
esophageal peristalsis and failure of relaxation of
the lower esophageal sphincter (LES), thought to
result from a loss of inhibitory nerves and
unopposed stimulation of the smooth muscle by
acetylcholine and other mediators. Botulinum toxin
has been shown in vitro to interfere with cholinergic
signaling in the myenteric nervous system, and thus
to affect smooth muscle. Animal studies
demonstrating a significant decrease in LES
pressure after botulinum toxin injection led to
clinical trials investigating its efficacy for the
treatment of achalasia (**),

TECHNICAL CONSIDERATIONS

The lyophilized toxin is packaged in 100 U vials
and is reconstituted using sterile non-preserved
saline. Dilution should be performed gently,
avoiding bubbling and shaking, to prevent
denaturation of the toxin. The reconstituted
preparation should be injected within four hours,
and refrigerated until use. The lower esophageal
sphincter is visualized endoscopically by
identification of the sphincteric rosette, typically
seen at the squamocolumnar junction. With the
intent of intramuscular injection, a Smm injector
needle is used to infiltrate at least 20 units of
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botulinum toxin (20 U/ml) into each quadrant for a
total of 80 units. The optimal dose is currently
unknown. Whether the addition of EUS to guide
injection will increase or prolong response to
therapy is also unknown.

INDICATIONS

Botulinum toxin injection is not FDA-approved for
any gastrointestinal disorders. Studies support the
use of botulinum toxin for achalasia®®, with
anecdotal reports of its use in anal fissure ¥
sphincter of Oddi dysfunction'!],
"pseudoachalasia"'?, and Chagas' disease .

EFFICACY

Initial symptomatic response rates of 70-90% have
been reported for patients with achalasia.
Approximately two-thirds of patients will remain in
remission at 6 months after a single treatment with
a % median duration of remission of 468 days.
Patients who relapse will often respond to
subsequent injections. Older age and the presence of
vigorous achalasia may predict a better response to
injection 1. In addition, thirteen preliminary reports
comprising the experience of botulinum toxin
injection in 244 patients have been presented !+,
[nitial response rates were 60-100%, with 3 month
efficacy rates of 55-80% after a single injection. No
serious side effects have been documented.

Healing of chronic anal fissure after botulinum toxin
injection of the external anal sphincter occurred in
70-83%, without the incontinence associated with
surgical treatment ', There are limited data to
make conclusions regarding efficacy in the setting
of SOD, "pseudoachalasia” or Chagas' disease.

SAFETY DATA

Botulinum toxin has been used in thousands of
patients with ocular and spastic muscle disorders at
varying doses without serious reactions . No
significant morbidity or mortality has been reported
with the use of botulinum toxin injection for
achalasia. Botulinum toxin injection adds little
incremental risk to that associated with upper
gastrointestinal endoscopy. Adverse reactions
include diffuse skin rash and transient chest pain or
heartburn.
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There has been no reported hypersensitivity to the
agent. The effect of botulinum toxin may be
potentiated by aminoglycoside antibiotics or drugs
known to interfere with  neuromuscular
transmission, e.g. paralytic agents. Teratogenicity of
botulinum toxin is not known. However, in clinical
trials of botulinum toxin several pregnant women
have received the drug without adverse effect on the
fetus. The LD50 of botulinum toxin is 40U/kg body
weight when given intravenously or intramuscularly
2 The entire contents of a 100 U vial is below the
estimated dose for systemic toxicity in humans
weighing 6kg or greater (Package insert, Allergan,
Irvine, CA).

FINANCIAL CONSIDERATIONS

The average wholesale price of a 100 U vial is $382.
There is no CPT code for botulinum toxin injection.

COMPARISON TO AVAILABLE
TECHNOLQGIES

Currently, standard therapy for achalasia involves
either surgical myotomy or pneumatic dilatation.
Surgical myotomy is associated with a long-term
response rate of 80-95%, and requires a hospital
stay of approximately seven to ten days 7%l
Laparoscopic myotomy may decrease hospital stay
and convalescence.’” Pneumatic dilatation is
associated with a 65-90% response rate, and may be
performed on an outpatient basis. The main
complication of perforation occurs in less than 5%
of cases 7?31, There are no published randomized
controlled trials comparing botulinum toxin
injection with alternative therapies.

NCLUSIONS

Botulinum toxin injection for achalasia is a
promising technique, due to its minimally invasive
nature, ease of use, and lack of morbidity. The
significant relapse rate and need for repeat injection
may limit its preferential use compared to
conventional therapy. Prospective data comparing
cost-effectiveness and long-term response with
conventional therapy for achalasia are needed.
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