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Abstract Diffuse oesophageal spasm is a functional oesophageal motility disorder of

unknown aetiology, which appearsto be due to a disturbance of the normal phar-
macological timing of propulsive contraction occurring in the oesophageal body
after swallowing. The lack of pathophysiological understanding may be due to
the fact that there is more than one pathophysiologica pathway causing symp-
toms of diffuse oesophageal spasm. Barium studies, oesophageal scintigraphy
and fiberoptic examination can be helpful in finding the correct diagnosis, but
manometry is still the gold standard of diagnostic procedures.

Similar to other spastic oesophagea motility disorders, pharmacol ogical treat-
ment of diffuse oesophageal spasm includes nitrates, calcium antagonists, anti-
cholinergics and antidepressants with varying beneficial effects. Botulinum
toxin, which provides sufficient treatment as measured by symptom score and
manometric patterns in patients with achalasia, was recently evaluated for the
treatment of diffuse oesophageal spasminsmall patient selectionswith promising
results.
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The major function of the oesophagus is to
transport material from the pharynx to the stomach.
Diffuse oesophageal spasm, which was first de-
scribed by Osgood in 1889, represents aneuromus-
cular abnormality that can lead to painful swallow-
ing, impairment of the transport process or both.
Diffuse oesophageal spasm is a rare disease with
anincidence of 0.2/100 000 per year. Most patients
are more than 50 years of age at first manifesta-
tion.[]

Patients seek medical attention because of chest
pain, dysphagiaand regurgitation. Very hot or cold
liquids may aggravate the symptoms. Dysphagiais
usually transitory and nonprogressive and occurs
with both solids and liquids. The chest pain asso-
ciated with the oesophageal spasms may be severe
and wake the patient during sleep. Chest pain also
occursinthe absence of dysphagiaor regurgitation
and this pain is hardly distinguishable from coro-
nary heart disease or other causes of noncardiac
chest pain.[23]

The aetiology of diffuse oesophageal spasm is
still unknown. It is characterised by multiple,
spontaneous, nonpropulsive contractions and by
swallow-induced repetitive contractions of simul-
taneous onset, large amplitude and long durationin
manometric examination. In some patients, these
motor abnormalities are accompanied by an abnor-
mal function of the lower oesophageal sphincter.
Physiological studies suggest that this disorder of
the oesophagus involves both sensory and motor
mechanisms since the oesophagus is sensitive to
cholinergic, mechanical and acid stimuli, emotional
states and olfactory stimuli, and there are single
cases reporting a reversal through inhalation of
ipratropium bromide.[4%! Thisisin agreement with
the fact that patients with other oesophageal motil-
ity disorders, such as achalasia, show generalised
autonomic dysfunction.!®!

Clinica and manometric patterns of diffuse oe-
sophageal spasm may overlap with achalasia. There
arereportsthat patients may progress from diffuse
oesophageal spasm to achalasia and from other
spastic nonspecific oesophageal motility disorders
to diffuse oesophageal spasm, suggesting that these
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spastic oesophageal motility disorders overlap
clinically and pathophysiologically.[”]

There are only a few reports of clinical trials
treating diffuse oesophageal spasm. In general, an-
ticholinergics (propantheline bromide, cimetrop-
ium bromide, i pratropium bromide), nitrates, calcium
antagonists and recently botulinum toxin have
been used with varying results.[48-14]

It is worth noting that medications used for
reduction of hypercontractile disorders predis-
pose patients to gastro-oesophageal reflux disease
(GORD) and thereforeit isadvisableto add an anti-
secretory drug into therapy, preferably a proton
pump inhibitor, at least at the onset of the ther-
apy.l13 On the other hand, GORD is a frequent
underlying disorder in many oesophageal motility
disorders and this form of acid-induced motility
disorder can imitate the clinical, radiological and
manometric features of diffuse oesophageal spasm.
Therefore, 24-hour pH-monitoring should be com-
pleted before any treatment trial because in these
patients symptoms respond to acid suppression
therapy .[16.17]

For diffuse oesophageal spasm, progress has
been made to establish a precise diagnosis but the
pathophysiology of thisdisorder is still poorly un-
derstood and therefore therapeutic options are still
rare.

1. Pathophysiology and Classification

Diffuse oesophageal spasm is a functional oe-
sophageal motility disorder of unknown agetiol ogy
but it appears to be due to adisturbance of the nor-
mal pharmacological timing of propulsive contrac-
tion occurring in the oesophageal body after swal-
lowing.

Transport of food through the oesophagus into
the stomach is mainly achieved by a peristaltic
wave that starts in the pharynx and progresses
down the oesophagus until it reaches the cardia.
The functional basis for this peristaltic wave has
been attributed to the latency period between the
onset of a swallow and the sudden change in the
pressure wave of the contraction of oesophageal
smooth muscle.[18]
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Theories about the origin of the latency of oe-
sophageal contraction necessary for the propulsive
coordination of contraction are several-fold:

« Propulsion may be coordinated by avagal gra-
dient from the proximal to distal oesophagus or

e By an increasing cholinergic latency from the
proximal to distal oesophagus!'¥ or

« By agradient in inhibitory nitric oxide (NO)-
mediated innervation since NO-synthase block-
ers cause an increase in propulsion latency.[20!

1.1 Cholinergic Mechanisms

Although the pathophysiology of diffuse oe-
sophageal spasm is unknown, physiological studies
suggest that, in this disorder, the oesophagus is
sensitive to cholinergic stimuli.l*21 In humans,
contraction in the upper striated third of the tubular
oesophagus is mainly controlled by vagal -cholinergic
mechanisms, whereasthe distal part of the oesoph-
agus, containing smooth muscle, is under the con-
trol of autonomic-cholinergic and autonomic—non-
adrenergic, non-cholinergic mechanisms.?2 Normal
oesophageal motor function is characterised by a
quiescent oesophagus at rest, which is stimulated
by swallows that evoke peristaltic contractions
ableto propel food bolusesfrom the pharynx to the
stomach.

In patients with diffuse oesophageal spasm,
manometric findings are characterised by the ab-
sence of propulsive contractions. The simultaneous
contractionsfound in patients with diffuse oesoph-
ageal spasm can bedifferentiated intotwo different
types based on whether they are evoked by swal-
lows or whether they are spontaneous.!?3! Sponta-
neous contractions could be caused by an abnormal
spontaneous acetylcholine release or by an imbal -
ance of cholinergic excitatory and inhibitory me-
chanisms, since they can be abolished by atropine
administration.[23] Swallow-induced peristaltic se-
quences originate in the swallowing centre, are
transmitted by the vagal nerve and reach the entire
length of the oesophagus about the same time and
activateintramural neuromuscular units.[242% This
causes an initial inhibition or hyperpolarisation of
the smooth muscle whose duration increases ab-
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orally, followed by a depolarisation and contrac-
tion that is generated after the stimulus is discon-
tinued.[2328] Since simultaneous contractions in
patients with diffuse oesophageal spasm are some-
times confined to the distal 10cm of the tubular
oesophagus, they are unlikely to be caused by an
abnormal stimulation by the central nuclei. They
are more likely to result from an inappropriate re-
sponse to vagal stimuli of the intramural neural
units that innervate the oesophageal smooth mus-
cle segments.

The functioning of oesophageal emptying/
clearance is strongly related to the latency period
between the onset of a swallow and contraction of
oesophageal circular muscle.l[8271 The duration of
thelatency period increases progressively fromthe
proximal to the distal oesophagus, and thislatency
gradient is one basis of oesophageal peristal-
sis.[18.27.28] |n the early phase of the latency period,
a non-adrenergic, non-cholinergic (NANC) trans-
mitter is released causing initial hyperpolarisation
and inhibition of oesophagea smooth muscle.[??]

The latency period is guaranteed by the func-
tioning of theinterplay of excitatory and inhibitory
influences. Increased excitation would lead to con-
tractions of higher force and duration rather than
influencing the latency period. Therefore, it seems
reasonable that the defective pathway in patients
with swallow-related simultaneous contractionsis
the inhibitory pathway. An important finding is
that the anticholinergic atropineis potent in reduc-
ing the force and duration of the swallow-induced
oesophageal contractions but that it can not simul-
taneously transform them into peristaltic contrac-
tions, suggesting that an excess of cholinergic ex-
citatory stimulation does not contribute to their
pathogenesis and further suggesting that acetyl-
choline is not involved in generating the latency,
causing the sequential peristalsis.[3%

However, atropine decreases the frequency of
spontaneous simultaneous contractions, as well as
their duration and force, and since atropine can
abolish these spontaneous simultaneous contrac-
tions it seems possible that they are due to release

Drugs 2001; 61 (5)



582

Storr et al.

of acetylcholine independent of the deglutition re-
flex.[23

1.2 Nitrergic Mechanisms

The nature of the inhibitory neurotransmitter
and its role in the latency period has not been es-
tablished, but thereis convincing evidencethat NO
or arelated compound isimplicated in the modula-
tion of the peristalsis of the oesophageal
body.[3132 |nhibition of endogenous NO genera-
tion by inhibition of the NO-synthase by L-NAME
(N-nitro-L-arginine methyl esther) shortensthe la-
tency period of propulsive contractionsinduced by
swallowing throughout the cesophagusto the point
that oesophageal contractions become nearly
simultaneous.32 An involvement of NO in the de-
velopment of alatency period and the amplitude of
oesophageal peristalsis has been demonstrated in
the opossum oesophagus where administration of
the NO-synthase blocking compound L-NAME or
L-NNA (NG-nitro-L-arginine) reduced the latency
period of oesophagea body contractions and re-
duced bolus propagation timein the middle and the
distal part of the oesophagus in response to swal-
lowing or vagal stimulation.[32:33]

Inhibition of NO-synthase also antagonised re-
laxation of the lower oesophagea sphincter induced
by swallowing or vagal stimulation and wasreversed
by L-arginine, the substrate of NO-synthase.[3Z
These data strongly suggest an important role for
NO in the regulation of oesophageal peristaltic
contraction of thedistal part of the oesophagus and
relaxation of the lower oesophageal sphincter.

The unusual tolerance of nitrates in patients
with diffuse oesophageal spasm suggests ageneral
malfunction in endogenous NO synthesis and/or
degradation in this patient selection asthe possible
underlying pathomechanism.[34

Initially, the therapeutic use of nitrates in oe-
sophageal motility disorderswas based on theclin-
ical experience that amyl nitrate given to patients
with achalasiaduring abarium swallow will induce
an immediate relaxation of the lower oesophageal
sphincter region.[35!

0 Adis International Limited. All rights reserved.

The great importance of endogenous ‘ nitrates
in form of NO for oesophageal motility has been
shown recently.[22:33] |n the smooth circular muscle
of the human oesophagus, NO actsasan inhibitory
NANC transmitter as demonstrated in experiments
with electrical field stimulation. NO-synthase can
belocalisedin nerveswithinthelower oesophageal
sphincter and the oesophageal wall, implicating an
NO action in this region.[®¢l The clinical impor-
tance of these endogenous nitrates has not been
established yet.

Inaclinical tria in healthy volunteers, intrave-
nously administered recombinant human haemo-
globin acting asan NO scavenger increased oesopha-
geal peristaltic velocity, produced a significant
increase in the number of spontaneous, simulta-
neous contractions, increased the amplitude and
duration of contractions, and inhibited lower oe-
sophageal sphincter relaxation suggesting an im-
portant physiological role of NO in oesophageal
peristalsis and in lower oesophageal sphincter re-
laxation.[3?] Furthermore, these data suggest that
disorders of oesophageal motor function may re-
sult from defects in NO-neuromuscular communi-
cation.31 This is emphasised by the finding that,
in humans, blockade of NO-synthase by L-NMMA
(NG-monomethyl-L-arginine) increases the peri-
staltic vel ocity and the amplitude of peristaltic con-
tractions suggesting an involvement of NO in the
timing of human oesophageal peristalsis.[%

The reports of the effect of nitrates on the oe-
sophagus have often been conflicting since some
investigators have noted no objective response in
symptomatology and motility patterns,[38 and oth-
ers observed symptomatic relief and control of oe-
sophageal spasm after nitrate administration. The
reason for this may be the still unknown aetiology
of diffuse oesophageal spasm, which may represent
avariety of underlying disorders. More recent in-
vestigations suggest that there may be at least two
subgroups of diffuse oesophageal spasm. One group
associated with pathological GORD where nitrates
are less effective in improving symptoms and con-
trolling symptom scores, 39401 and the other group
without pathologica GORD, which are good re-
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Table I. Manometric criteria of diffuse oesophageal spasm and
conceivable subclassification according to lower oesophageal
sphincter (LOS; LES) function

Simultaneous contractions in >30% of wet
swallows

Prolonged duration (>6 sec)

Double or multiple peak contractions
Increased contraction amplitude (>160
mmHg)

LES can be normal or have high pressure or
insufficient relaxation or both

Classic criteria

Subclassification  1a) regular LES-pressure and LES-relaxation
1b) regular LES-pressure and impaired
LES-relaxation

2) GORD + regular or decreased

LES-pressure
GORD = gastro-oesophageal reflux disease.

sponders to therapy with nitrates based on long
term symptom scores and motility patterns.[39 The
group where GORD is not the underlying disorder
may be further subdivided into diffuse oesopha-
geal spasm with regular lower oesophageal sphinc-
ter function and diffuse oesophageal spasm with
impaired lower oesophageal sphincter relaxation
(tablel).

1.3 Reflux Mechanisms

For diffuse oesophageal spasm where pathol og-
ical GORD may be the underlying disorder, or at
|east acofactor triggering oesophageal spasm, con-
trol of reflux with acid blocking drugs and man-
agement of oesophagitis seemsto be the treatment
of choice and additional treatment with nitrates
may be beneficial as an adjunct to antireflux ther-
apy.l3¥ This form of diffuse oesophageal spasm
should be classified as an acid-related motility dis-
order.

Because of the pathophysiology of reflux, ni-
trates alone will aggravate the reflux and, there-
fore, promote the disease since nitrates reduce the
lower oesophageal sphincter viasmooth musclere-
|axation. The subgroup of patients with diffuse oe-
sophageal spasm with impaired lower oesophageal
sphincter rel axations can be successfully treated by
pneumatic dilatation or bouginage of the sphinc-
ter.[41 Thisfact has also been partially responsible

0 Adis International Limited. All rights reserved.

for the hypothesis that lower oesophageal sphinc-
ter dysfunction may play an important physio-
logical role in various oesophageal motor disor-
ders;[42 however, more recent data suggest that
there might be a subgroup of patients with diffuse
oesophageal spasm where the disorder transforms
into achalasia.l*®! Since the subgroups of diffuse
oesophageal spasm present different motility char-
acteristics suggesting different underlying disor-
ders, it seems reasonable that simply classifying
these disorders as diffuse oesophageal spasm does
not hold true.

2. Diagnosis

Diagnosis of diffuse oesophageal spasm isgen-
erally made by typical radiological and manomet-
ric findings. However, since tertiary oesophageal
contractions can also be found in healthy people,
thediagnosis should only be madewhen the patient
presents typical symptoms. Since symptoms over-
lap, heart disease should always be excluded by a
stress-electrocardiogram or a coronary angiogram
before oesophageal investigations. Furthermore,
other primary oesophageal motility disorders (e.g.
achal asia; hypercontractile oesophagus) haveto be
excluded.

2.1 Manometry

The diagnosis of diffuse oesophageal spasm is
generally made by manometry as, currently, the
formal criteriafor diagnosisare exclusively mano-
metricin nature. Themanometric criteriaof diffuse
oesophageal spasm are summarisedin figure 1 and
table I. The manometric diagnosis is made by the
finding of nonpropulsive contraction sequences af -
ter swallows of small water boluses represented by
simultaneous onset of contraction at multiple lev-
elsinthe oesophagus or by prolonged or multipha-
sic contractions.[44 Nonperistaltic contractions are
determined from the manometric tracing by estab-
lishing the onset of contraction at different levels
and calculating propagation velocity.[4%! Calculat-
ing contraction velocity using contraction wave
upstrokes over 5 to 10cm of oesophageal length
established an average velocity varying from 2 to

Drugs 2001; 61 (5)
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Fig. 1. Image showing simultaneous contractions of prolonged
duration, multiple peak contractions and an increased contrac-
tion amplitude as the typical manometric findings in a patient
with diffuse oesophageal spasm.

0

4 cm/sec in healthy volunteers.[“€! The value can
be used as an objective criteria but the velocity of
intermittently nonperistaltic contractions is often
well above this threshold.

The precise percentage of nonperistaltic con-
tractionsrequired for diagnosis remainsamatter of
debate. The upper limit must be <100% since some
normal peristalsis is required or the diagnosis of
severe hypomotility or achalasia must be consid-
ered. Thelower limit, however, remainsthe subject
of debate since simultaneous contractions occur in
up to 10% of swallowsof healthy volunteers.[4”] An
uncertainty remains in declaring the diagnosis of
diffuse oesophageal spasm solely because the nor-
mal limit has been exceeded. A secure diagnosis of
a relevant motor disturbance can be made when
30% or more of swallows are abnormal. In patients
with normal motility patterns but presenting with
thetypical symptoms, aprovocationtest with drugs
(e.g. edrophonium 10mg intravenously) or a 24-
hour manometric examination may be of help to
find the precise diagnosis.[“849 However, there are
patients with clinical features of diffuse oesopha-
geal spasm occurring intermittently where re-
peated diagnostic procedures are needed to give a
precise diagnosis.

0 Adis International Limited. All rights reserved.

2.2 Other Diagnostic Procedures

In patients with dysphagia or non-cardiac chest
pain, a fiberoptic and a radiographic examination
has to be done before manometry to rule out other
underlying diseases (e.g. carcinoma, Barrett’s oe-
sophagus). Radiographic findingsin patients with
diffuse oesophageal spasm can also lead to the cor-
rect diagnosis.[®051 Radiographic findings in
barium studies include trapped barium in poorly
sequenced peristaltic waves producing the appear-
ance of corkscrewing or diverticula, an aspect for-
merly known as Barsony’ s oesophagus® (fig. 2).
Furthermore, radiographs may show simultaneous
or tertiary contractions, but simultaneous and ter-
tiary contractions can al so occur in healthy individ-
uals and should be regarded as normal when symp-
toms are missing. The degree of barium retention
is not as profound as in achalasia. Barium studies
are hampered by alow sensitivity for diffuse oe-
sophageal spasm since some patients with diffuse
oesophageal spasm at manometry have had unre-
markabl e barium studies.[>!! Furthermore, comput-
erised tomography (CT) investigation together
with the typical symptoms can lead to the correct
diagnosis since in patients with diffuse oesophagesal
spasm athickening of the oesophageal wall can be
found.[53

Oesophageal scintigraphy is another sensitive
examination for oesophageal retention and im-
paired bolus transport. Nevertheless, patients with
barium studies or scintigraphy suggesting diffuse
oesophageal spasm often require manometry for dif-
ferentiation of the different oesophagea motility
disorders. A fiberoptic examination has to be in-
cluded in the diagnostic procedures to rule out
other diagnoses (fig. 3).

Since it has been recognised that some cases of
diffuse oesophageal spasm are associated with
GORD and may improve when treated with anti-
reflux measures, all patients with diffuse oesopha-
geal spasm should undergo 24-hour pH-monitoring
to rule out GORD.
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Fig. 2. Roentgenograms taken during a barium swallow in a
patient with diffuse oesophageal spasm showing the typical
trapped barium in poorly sequenced peristaltic waves, produc-
ing the appearance of corkscrewing or diverticula.

3. Pharmacological Treatment

Medical treatment of patients with diffuse oe-
sophageal spasm similar to other spastic oesopha-
geal motility disordersremainsachallenge andin-
volvesthe use of smooth musclerelaxants, calcium
antagonists, psychotropic drugs and, more re-
cently, botulinum toxin (tables Il and I11). Further
therapeutic options include pneumatic balloon di-
latation, bouginage and surgical long-myot-
omy.[62

3.1 Nitrates

Nitrates have been reported to effectively re-
duce manometric findings and symptoms in casu-

0 Adis International Limited. All rights reserved.

istic reports and non-blind trials. Therefore, long-
acting nitrates were proposed as a long term
therapy.l¥ In aclinical trial of 5 patients with dif-
fuse oesophageal spasm, intravenous nitroglycerin
(glyceryl trinitrate) 100-200 pg/kg decreased the
duration of contractions and relieved symptoms
while L-arginine caused no effect on oesophageal
motility.[34 In contrast, in adouble-blinded, placebo-
controlled trial in 8 patients with noncardiac chest
pain, chronic oral application of L-arginine over 6
weeks decreased the frequency and intensity of pain
episodes, without affecting motility patterns.[63]

Molsidomine is effective in reducing pain sen-
sation under basal conditions and after edrophon-
ium provocation in patients with noncardiac chest
pain. Therefore, molsidomine might be a useful
therapeutic tool in patients with hypercontractile
oesophageal motility disorders like diffuse oe-
sophageal spasm,[13 although in other functional
studies molsidomine had no influence on the tubu-
lar oesophagus.[%4

Themode of application might be of importance
in the clinical effects of nitrates. Similar to the use
of nitrate therapy in cardiology, there could be a
need for anitrate-freeinterval of 12to 16 hoursto
avoid tachyphylaxy. Long term nitrate application

Fig. 3. Upper gastrointestinal endoscopy in a patient with diffuse
oesophageal spasm showing the typical view into the corkscrew-
oesophagus.

Drugs 2001; 61 (5)
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Table II. Clinical trials of pharmacological treatment of diffuse oesophageal spasm

Investigator Type of study No. of Dose Lower oesophageal Amplitude of ~ Symptom-
patients sphincter pressure  oesophageal  score
contractions

Traube et al.54 Consecutive 9 Nifedipine 20mg ! !

Nasrallah!®%] Placebo-controlled; 4 Nifedipine 10mg ! ! +
randomised;
cross-over

Thomas et al.[56] Nonblind 6 Nifedipine 10-20mg ! +

Clouse et al.5”] Placebo-controlled; 29 Trazodone 100-150mg - - +
double-blind

Konturek et al.[34 Consecutive 5 Nitroglycerin 200 pug/kg/h ¢ - +

Swamy!39 Consecutive 12 Nitrates variable doses ! +

Drenth et al.58! Placebo-controlled; 8 Diltiazem 60mg +
double-blind;

crossover

| indicates decreased; — indicates unaffected; + indicates symptomatic improvement.

is limited by the frequent occurrence of adverse
effects since many patients complain of headache
and tachycardia.

3.2 Calcium Antagonists

There are at least 3 major classes of calcium
channels which regulate Ca2* influx into the cell.
L -type cal cium antagonists are potent inhibitors of
membrane potential dependent contractions in
vitro and in vivo. Changesin intracellular Ca2* are
directly linked to the contractile process of striated
and smooth muscle.

In healthy volunteers, aswell asin patientswith
hypercontractile disorders of the oesophagus such
asachalasia, diffuse oesophageal spasm and hyper-
contractile oesophagus, calcium antagonists have
been shown to reduce lower oesophageal sphincter
pressure and oesophageal contraction amplitudes.

The decrease of sphincter pressure correlates well
with the corresponding plasma drug concentra-
tion.[55.65.66]

A systematic comparison of various calcium an-
tagonists showed that nifedipine is more potent
than nitrendi pine and nisoldipine and that these are
more potent than verapamil and diltiazem in inhib-
iting oesophageal smooth muscle contraction.[65.67]
Nifedipine should, therefore, bethe drug of choice,
but diltiazem isavaluable alternative treatment be-
cause it produces fewer adverse effects (vasodila-
tation, headache, flushing) and is, therefore, better
tolerated by patients.[*® However, calcium antag-
onists do not restore normal peristaltic function in
oesophageal disorders.

Despite the promising pharmacologica effects
of calcium antagonists on oesophageal contraction
amplitudes, there was no or only marginal clinical
improvement in patients with hypercontractile oe-

Table IlI. Prospective clinical studies of botulinum toxin injection therapy in patients with diffuse oesophageal spasm

Investigator No. of patients Dose [units] (toxin used) Responder (%) Long term responder (%)?2
Cassidy et al.[>% 10 80 (Botox®) 70 38

Nebendahl et al.[®%! 3 100 (Botox®) 100

Nebendahl et al.[t! 9 250 (Dysport®) 100 100

Storr et al.*4l 9 100 (Botox®) 89 89

a Includes those receiving multiple injections.

0 Adis International Limited. All rights reserved.
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sophageal motility disorders when tested in double-
blinded, placebo-controlled studies which also in-
cluded patients with nutcracker oesophagus.!68l
Furthermore, nifedipine has been shown to haveno
action on the contractility of the proximal third of
the oesophagus and, therefore, should not be used
in hypercontractile disorders of this section.[59 In
general, these studies demonstrated that the chest
pain associ ated with these disordersisprobably not
caused by the high contraction amplitudes as low-
ering the contractile response only marginally in-
fluenced the clinical scores.

3.3 Botulinum Toxin

Botulinum-toxin is a extremely potent bacte-
roid poison, which interacts selectively with cho-
linergic neuronsto inhibit the release of acetylcho-
line at the presynaptic terminals.[”® Botulinum
toxin rapidly and strongly binds to presynaptic
cholinergic nerve terminals, isinternalised and in-
hibits the acetylcholine release by interaction with
asynaptosomal protein (SNAP-25).[70 Therefore,
botulinum toxin shifts the balance of excitatory
and inhibitory neurotransmitter influencestowards
the inhibitory side, a desired effect in spastic mo-
tility disorders.

Local injection of botulinum toxin has been
suggested as a possible therapy for several spastic
disorders of the gastrointestinal tract and to dateis
used with good clinical benefit in achalasia and
chronic anal fissures.[72:72 Botulinum toxin injec-
tion showed no severe adverse effects and proved
equally effective when compared with other inter-
ventional or operative treatment alternatives. The
use of botulinum toxin has added anew therapeutic
concept with few adverse effectsto theinterventio-
nal methods in spastic motility disorders.

Since 1995 when Pasricha published a double-
blind, placebo-controlled study in 21 patientswith
achalasia, botulinum toxin injection is an accepted
alternative therapy in achalasia with results com-
parable to pneumatic balloon dilatation.[7375 Pas-
richa demonstrated an initial good result in 90%
and an overall long term response (more than 6
months) in two-thirds of the patients, athough 42%
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of the initial responders had to be reinjected.[73.74
Similar results could also be demonstrated in pa-
tients with achalasia by other authors.[7>:76]

Botulinum toxin has recently been investigated
in oesophageal motility disorders other than acha-
lasig, such as diffuse oesophageal spasm and hyper-
tensive lower oesophageal sphincter, with promis-
ing results in single cases and smaller patient
sel ectionsbut double-blind, placebo-controlled tri-
als have still to be carried out (table 111).[70771 In a
prospective study of botulinum toxin injectionsin
15 patientswith nonachal asia oesophagea motility
disorders unresponsive to medical therapy, includ-
ing 5 patientswith diffuse oesophageal spasmwith
lower oesophageal sphincter dysfunction, Miller et
al.[ demonstrated a good result in symptom score
in 73% of patients after 1 month, although 67% of
patients needed further treatment (botulinum toxin,
pneumatic dilatation, bouginage) in long term (6
months) follow up. In 9 patients with manometri-
cally proven diffuse oesophageal spasm, Storr et
al [ injected botulinum toxin into the tubular oe-
sophagusin 1.5cm steps. Responders were consid-
ersthosewith a50% or greater decreasein pre- and
post-treatment symptom score of dysphagia, chest
pain and regurgitation. When these criteria were
used, 30 days after injection, 89% of these patients
had responded and were still in remission after 6
months.[¥ Similar results have been reported by
others.!> In 3 patients with diffuse oesophageal
spasm, Nebendahl et al.[%% injected botulinum toxin
in 4 quadrantsin 5 levels of the oesophagus and all
patients had a marked improvement in symptom
score, including resolution of chest pain. However,
larger randomised, placebo-controlled trials on
botulinum toxin therapy in patients with diffuse
oesophageal spasm have not been carried out.

Thedoserequired in diffuse oesophageal spasm
ismuch lower than the doses required for systemic
effect; however, medication with certain drugs
(aminoglycosides) and certain disorders (myasthe-
niagravis) can increase the susceptibility of botu-
[inum toxin.

Some drawbacks do have to be addressed. The
pharmacological effect of botulinum toxin wears
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off after a limited time period of about 6 months
because of the formation of antibodies against bot-
ulinum toxin, and it has been suspected of causing
scarring and fibrosis of the tissue injected.[” This
means that botulinum toxin injections have to be
repeated and it is not known how many injections
are needed to obtain a permanent effect (if ever).

3.4 Psychotropic Drugs

There is empirical and clinical evidence that
sedatives, tranquilisers (particularly diazepam) and
antidepressants might be effective in patients with
symptomatic oesophageal motility disorders. Acute
psychological stress has been shown to cause alter-
ations of oesophageal motility such as an increase
of upper oesophageal sphincter pressure and an in-
crease of oesophageal body contraction ampli-
tudes.[78791 Comparing patients with recurrent chest
pain and those with irritable bowl syndrome has
demonstrated that patients with chest pain differ
significantly in the degree of gastrointestinal sus-
ceptibility and somatic anxiety and their reaction
to psychological stress.[8! Therefore, psychologi-
cal testing might be helpful to determine the sub-
group of patients that may benefit from psycho-
tropic drugs or behaviour modification.

In a placebo-controlled, double-blinded study,
Clouse and co-workers®”) demonstrated that alow
dose of trazodone 100 to 150 mg/day can be bene-
ficial in patients with oesophageal motility disor-
ders. The antidepressant reduced the symptoms as-
sociated with the abnormal oesophageal motility;
however, it had no significant influence on the oe-
sophageal motility itself. This study was not fo-
cused on dysphagia and it is questionable whether
chest pain and dysphagia can be compared in this
way.[57]

4. Other Treatment

4.1 Behavioural Therapy, Biofeedback and
Transcutaneous Nerve Stimulation

The usefulness of psychotropic drugs suggested
that behavioral modification programmes and bio-
feedback might also be beneficial in the long term

0 Adis International Limited. All rights reserved.

management of patients with diffuse oesophageal
spasm. However, no controlled studies have been
carried out so far.[8182 |n 8 patients with non-cardiac
chest pain, it was demonstrated that the amplitude
of oesophageal contractions can be controlled vol-
untarily, suggesting that patients with non-cardiac
chest pain may benefit from biofeedback train-
ing.[83 There are some reports that transcutaneous
nerve stimulation (TENS) might be effectivein pa-
tients with oesophageal motility disorders to re-
duce the clinical symptoms in these patients.[8483]
TENSisfurther useful in patientswith non-cardiac
chest painin reducing the oesophageal pain suscep-
tibility, as evaluated by an intraoesophageal bal-
loon distension test, and thus symptoms. TENS has
been shown to be potent in reducing the propaga-
tion velocity but it does not affect the amplitude
and duration of the contraction.[86]

4.2 Bouginage and Pneumatic Dilatation

Bouginage and pneumatic dilatation are thera-
peutical options for patients not responding to
pharmacological treatment and seem to be useful
in patients who have either elevated |ower oesoph-
ageal sphincter pressure or incomplete lower oe-
sophageal sphincter relaxationsin association with
diffuse oesophageal spasm.[87:88] Bouginage gener-
aly givesrelief of dysphagia. Failure of bouginage
should be followed by pneumatic balloon dilata-
tion.l“2 Pneumatic balloon dilatation is beneficial
in 40% of patients with severe diffuse oesophageal
spasm and up to 90% of patients with diffuse oe-
sophageal spasm combined with lower oesophageal
sphincter dysfunction but it has the risk of oesoph-
ageal perforation, haematemesis or fever.[1.89-91]

4.3 Surgical Treatment

Diffuse oesophageal spasm should primarily be
treated conservatively and surgery should be con-
fined only to patients who are severely symptom-
atic. If symptoms are otherwise intractable, exten-
ded myotomy is recommended by many surgeons,
especially in those patients in whom muscular hy-
pertrophy of the oesophageal wall is found.[9
Views differ concerning the extent of the myotomy,
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whether the lower oesophageal sphincter should
always be dissected as well and whether an antire-
flux procedure should be included.[6292 Through-
out the literature the success rates of surgical ther-
apy range from 40 to 100% and an overall success
rate of 75% can be observed when all publications
are analysed.[6292.93]

5. Conclusion

Similar to other known spastic oesophageal mo-
tility disorders (achalasia, hypercontractile oe-
sophagus), the pathophysiology of diffuse oesoph-
ageal spasm is still unknown. Because of the lack
of pathophysiol ogical knowledge, thereisalack of
pharmacol ogical optionsto treat an underlying dis-
order. Nitrates, calcium antagonists and choliner-
gic agentsare used for symptomatic treatment with
varying results. Recently, botulinum toxin has
been introduced into the treatment of diffuse oe-
sophageal spasm with promising results but larger
randomised, placebo-controlled studiesare still re-
quired. In case of failure of pharmacological treat-
ment modalities, then bouginage, pneumatic bal-
loon dilatation and surgical myotomy can be
offered to patients as therapeutic options.
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