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Non Cardiac Chest Pain 
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Non cardiac chest pain is a common problem referred 
to hospitals. Most of the time the central chest pain is due to 
causes other than of cardiac origin. Patients are usually 
emotionally drained and physically disabled patients in 
performing day to day activities. It is comforting to know 
that up to 30% of these patients will not have their pain 
from coronary artery disease. Advancement in our ability 
to measure, with credence, esophageal pressures by low 
compliance pneumohrdraulic infusion system, is the reason 
that various esophageal motility disorders have been corre
lated with non cardiac chest pain. Linked with it mainly 
are, nutcracker esophagus, diffuse esophageal spasm, vigo
rous achalasia, hypertensive lower esophageal sphincter 
and esophagitis. 

Let us establish a fact at the outset that we have to 
evaluate the patient for cardiac etiology prior to explor
ing other causes. In as-much as, the former may be life 
threatening whereas no one has died of esophageal chest 
pain. Clinial history usually includes a large variety of 
presentations, ranging from squeezing, oppressive, ante
rior chest pain .to pressure like discomfort radiating to the 
neck, jaw and the arms. Often mimicing angina in character 
and severity. In this articel, I will discuss pathophysiology, 
various causes of esophageal chest pain, attempt to differen
tiate from other modalities and finally current concept in 
a therapeutic armamentarium. 

How Common is Esophageal Chest Pain? 
Most of the information is based on data from the 

U.S.A. Approximately 500,0QO patients undergo cardiac 
catheterization for chest pain each year in the United 
States. Of these patients, up to 30% are found to be free of 
ischemic heart disease (1 ). Many of these (possibily as high 
as 50%, 250,000) will be due to an esophageal related 
disorder (2). Coexistence of both, coronary artery disease 
and esophageal chest pain, certainly occurs. It is however, 
extremely difficult to establish a causal relationship in this 
setting. A small proportion of patients with normal coro0 
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nary arteries, may have pain from coronary artery spasm. 
DeMeester et at (3), studied patients with chest pain, 
initially presumed to have coronay artery disease with 
later normal coronary angiograms. Of 50 such consecutive 
patients studied, 23(46%) �ere found to have increased 
gastroesophageal reflux (GER) based on 24 hours pH 
monitoring. Twelve (24%) had typical chest pain during 
the times of documented reflux, relief in pain occured 
with antireflux therapy. 

Pathophysiology: 
Human esophagus consits of striated, smooth and 

mixed (smooth and straited) muscle. Approximately 
the distal 6C% of both circular and longitudinal esophageal 
muscle is smooth muscle. The neuronal control is by auto
nomic nervous system, an intrinsic gastrointestinal nervous 
system; the enteric nervous system and it also receives 
central modulations from the cerebral cortex (4). Normal 
pressure recordings in the esophagus, measured by low 
compliance pneumohydraulic infusion pumps vary from lab 
to lab. I have defined some pressure criteria in health and 
disease of esophagus which are generally well accepted 
(Table I). It is not clear entirely how chest pain is caused 
but generally believed is the concept that squeezing, peris
taltic or non-perstaltic "constriction" and discoordinated 
peristalsis with the lower esophageal spincter produces 
chest pain and dysphagia. It has also been suggested that 
esophageal pain is due to dilation to a fixed functional 
obstruction, si.;ch as a spastic non,peristaltic segment of 
the esophagus (5). It has been known for many years 
that distention of hallow organ causes pain. Chest pain 
has been induced by bougie dilatation and by balloon dis
tention of the esophagus. 

ESOPHAGEAL CAUSES OF CHEST PAIN 

Nutcracker Esophagus: 
This disorder is diagnosed manometrically, charac

terized by high amplitude peristalsis, often of prolonged 
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TABLE-1 

CRITERIA FOR MANOMETRIC DIAGNOSIS 

1. Normal

I. LES pressure 10-45 mm Hg with nonnal relaxa
tion.

2. Mean peristaltic amplitude in the distal esophagus
30-190 mm Hg.

3. Simultaneous contractions occuring after less than
10% of wet swallows.

4. Single wave fonns (with not more than two
peaks).

5. Duration of peristaltic waves in the distal esopha
gus 2.0 - 6.0 sec .

6. Absence of repetitive contractions (3 peaks).

II. Primary motility disorders:

1. Achalasia

(a) Aperistalsis in esophageal body.
(b) Incomplete LES relaxation.
(c) Elevated LES pressure (45 mm Hg).
( d) Increased intraesophageal baseline pressures

relative to gastric baseline.

2. Diffuse Esophageal Spasm (DES)

(a) Simultaneous (nonperistaltic) contractions:

(1) repetitive contractions (at least three
peaks).

(2) increased duration {>6.0 s).

{b) Spontaneous contractions. 
( c) . Periods of nonnal peristalsis.
( d) Contractions may be of increased amplitude.

duration (Fig-1 ). First diagnosed by Benjamin et al in 1979 
has been further recognized by other investigators as "symp 
tomatic esophageal peristalsis" or "supersqueezer". Similar 
phenomenon has been observed in 41% of chest pain pa
tients (6) ConsteJlation of symptoms besides chest pain 
usually include dysphagia and odynophagia. 

Diffuse Esophageal Spasm (DES): 
DES has often been casually used as a synonym for 

painful contraction. Strict criteria defining this malady 
have recently been offered (2). One consistent manomet
ric feature of DES is occutence of simultaneous (nonperis
taltic) contractions after wet swallows (Fig-I). In normal 
individuals simultaneous contractions should not occu.r 

3. "Nutcracker Esophagus"

(a) Mean peristaltic amplitude (10 "wet" swal
lows) in the distal esophagus 190 mm Hg.

(b) Increased mean duration of contraction
( 6.0 s) often found.
(c) Normal peristaltic sequence.

4. Hypertensive LES

(I) LES pressures 50 mm Hg with nonnal
relaxation

(2) Normal esophageal peristalsis.

5. Nonspecific esophageal motility disorders (NEMD)
- Abnormal manometry representing primary
esophageal motor disorders other than achalasia,
DES, or "nutcracker" esophagus.

(a) Decreased or absent amplitude of esophageal
peristalsis.

(I) Normal LESP
(2) Normal LES relaxation.

Other abnormalities of peristaltic sequence, in
cluding any combination of the following:-

{l) Abnormal wave forms. 
(2) Isolated simultaneous contractions.
(3) Isolated spontaneous contractions.
(4) Normal peristaltic sequence maintained.
(5) LES normal.

after more than 10% of swallows. Other conditions showing 
this pattern of contractions occasionally inciude diabetes 
:nellitus or gastroesophageal reflux. This is where clinical 
history may become handy to sort out the difference. 
Manometric evaluation remains an important tool in es
tablishing the diagnosis (Table 1 ). Radiologic features, 
although occasionally typical, may also be seen in normal 
individuals. Tell-tale cork screw esophagus with out-pouch
ing may be noted. 

Vigorous Achalasia: 
In early achalasia the symptoms of chest pain may 

be more pronounced as compared to those of dysphagia 
which is the hallmark of late stage. In particualr, are o b-
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Fig-1. Manometric findings in different esophageal motility disorders. 

served frequent "spastic" esophageal contractions (repeti
tive simultaneous) resembling DES (Fig. 2). This clini-

cal presentation has been termed ''vigorous achalasia" 
where clinical and manometric features of both DES and 
achalasia are present sinmltaneously. Transition from symp
tomatic DES to achalasia has been well documented (7). 

The Hypertensive Lower Esophageal Sphincter: 
There is increased resting lower esophageal sphincter 

(LES) pressure (44 mm Hg) in this condition. The LES, 
however, relaxes normally and the body of the esophagus 
shows normal peristaltic activity. Chest pain, as well as 
dysphagia may be the most troubling symptoms. 

Non-Specific Esophageal Motility Disorder (NEMD): 
Majority of the patients with esophageal chest pain, 

who cannot be classified on manometric criteria! as "nut
cracker esophagus" DES, vigorous achalasia or hyperten
sive LES, are lumped under the term NEMD. Manometric 
features are varied and over lapping. Ocasionally transi
tion from NEMD to achalasia may be seen. 

Str� Test for Esophagus: 
The chest pain, typically, is intermittent in nature. 

Thus it has created a problem in establishing a specific 
etiologic link to an esophageal motility disorder. Several 
pharmocologic agents and physical means have been tried 
to "provoke" the esophagus and reproduce the pain: i.e. 
an esophageal "stress test". Most noteworthy of these 
include, swallowing cold substances, injection of betha
necol, pentagastrin, ergonovine and intra-esophageal acid 
perfusion. Most of these have not borne out significant 
effect or posed too great a risk to be useful clinically. 
At the present time, tlie most effective and safest method 
to reproduce chest pain secondary to an esophageal moti
lity disorder is by injection of edrophonium. After injection 
of 80 micro gram/kg of edrophonium chest pain may be 
reproduced in approximately 1/3 of the patients. At this 
time the esophagus contracts more vigorously from the 
cholinergic effect of this agent (8). Amplitude and duration 
of peristaltic contractions increase markedly after injection 
of edrophonium. This may, however, be seen without 
association of chest pain. The patients describe the pain 
to be of similar nature when reproduced. 
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Fig.2! Vigorous achalasia: 
Esophagus shows dilation and non-peristaltic 
contractions in this 65 y.o. female with acha
lasia causing dysphagia and chest pain, pr-e
sented at Shaikh Zayed Hospital. 

Other Ways to Aid Diagnosis: 

Khan 

A double contrast. barium examination will exclude 
structural abnormality i.e. esophageal stricture, esophagistis 
or a large hiatal hernia. Approximately 50% patients over 
the age of 50 will have a hiatal hernia. Presence of it alone 
therefore, should not be linked with esophageal casue of 
chest pain. 

Endoscopic examination, although, will aid in the diag
nosis of esophageal ulcer, cnacer, esophagi tis, or Barrett's 
esophagus, is usually not helpful in diagnosis of DES. 

Bernstein test; performed by 0.1 N HCL intusion in 
tli.e mid esophagus for 1 O minutes at a rate of 7 -8 ml/min. 
If chest pain or heartburn is produced, normal saline is 
then, infused until the pain is relieved. Acid infusion is 
repeated to confirm a positive test. Positive Bernstein 
test is highly sensitive in correlation of chest pain with 
esophageal origin. 

OTHER CAUSES OF CHEST PAIN 

Esophagitis: 
Infections inflicting the esophagus in an inmmnocomp

romised patient or in use of antibiotics usually include 
candida, herpes, and cytomeglovirus. These cause severe 
chest pain, almost always associated with odynophagia. 
These are easily diagnosed by barium swallow, esophago
scopy, brushing, biopsy, and culture. Reflux esophagi tis 
from incompetent LES, has certainly been implicated to 
cause. esophageal chest pain. Whether th.e pain occurs from
direct acid stimulation of sensory nerve endings, spastic 
contraction, is not clear. Consumption of coffee, citrus 
juice and many other substances (Table 2) induced heart
burn and chest pain. 

Musculo Skeletal Pain: 
Costochondritis presenting with chest pain, usually 

reveals reproducible tenderness along the costosternal 
margin. It may or may not be associated with other arth· 
ritidies. Pneumonia, gallbladder disease, dissecting aortic 
aneurysm may all present a difficult differential problem, 
but a detailed history, physical and additional investigative 
tests with astute clinical insight will easily clarify the diag
nosis. 

Therapeutic Managements 
The therapeutic armamentarium includes a variety of 

medications and maneuverse. If GER has been diagnosed 
as a culprit by performing Bernstein test or 24 hours pH 
monitoring, a trial of an anti reflux regimen is justified. 
Emotional aspects play an important part in causing symp
toms. Psychiatric counselling alone, may benefit by allay
ing anxiety and stress. Exclusion of cardiac etiology as a 
cause of chest pain and reassurance in iteself plays a major 
part in relieving anxiety and depression for obvious reasons. 
If a structural abnormality is diagnosed, appropriate treat
ment should be tried. If GER is demonstrated, by acid 
infusion as a cause of chest pain, vigorous antireflux regi
men should be attempted. 

Achalasia, out of all other esophageal. motility dis
orders has a precise treatment, usually with rewarding 
results. Smooth muscle relaxants and vasodilators nitro
glycerin and long acting nitrates have showed some success
ful results in DES and nutcracker esophagus. Some anec
dotal reports in the literature appeared for treatment 
with hydralazine, tranquilizers i.e. diazepam, bougienage 
and surgical myomectomy. These have not been commonly 
helpful and practical in every day experience. More re
cently the calcium channel blocl9ng agents have generated 
much interest and promise as potential therapeutic agents. 
These drugs relax smooth muscle by inhibiting membrane 
influx of calcium. It might be anticipated that these drugs 
could lower LES pressure and later distal esophageal 
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TABLE-2 

THERAPY OF ESOPHAGEAL CHEST PAIN 

Treatment Modality Dose 

Nitroglycerin 0.4 subling 

Isosorbide dinitrate 10-30 mgm p,o,

Anticholinergics: 
Dicyclomine 10 -20 mgm p.o. 

Sedatives/Tranquilizers: 
Valium 2-5 mgm p.o.

Calcium Entry Blockers: 
Nifedipine 10-20 mgm
Diltiazem 60 mgm

Statis Dilation 50 Fr 

Pneumatic dilation Progressiver sizes 

Esophagomyotomy 

contractions. Of the calcium channel blockers, diltiazem 
(9), nifedipine (10), and verapamil (11) have been tried in 
animal and human studies. These drugs demonstrated that 
esophageal and LES pressure decreased contraction in 
their response. A placebo vs nifedipine trial in human vo
lunteers and patients with "nutcracker esophagus" has 
shown significant dose related decrease in distal esophageal 
contraction amplitude and duration in a similar degree 
in both groups (8). Diltiazem however, has a less dramatic 
effect on esophageal contractions in human volunteers. 
To date, not enough data have been collected on the effect 
of verapamil in the human esophagus. Most patients bene
fiting from this mode of treatment have nutcracker eso
phagus and DES. Psychiatric therapy and reassurance 
may decrease anxiety and stress in many patients, its an 
important facet in therapy. 
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