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Back, chest and abdominal pain
How good are spinal signs at identifying musculoskeletal causes of back,

chest or abdominal pain?

Michael J Yelland

Michael J Yelland, MBBS, FRACGP, FAFMM, GdipMuscMed, is Senior Lecturer in General Practice, University of Queensland.

BACKGROUND Spinal signs found in association with atypical chest and abdominal pain may suggest the pain is referred
from the thoracic spine. However, the prevalence of such signs in these conditions has rarely been compared with that
in those without pain. In this study, the prevalence of spinal signs and dysfunction in patients with back, chest and
abdominal pain is compared with that in pain free controls. The aim of the study is to determine the significance of spinal
findings in patients with such pain.
METHODS Ageneral practitioner blinded to the patients' histories performed a cervical and thoracic spinal examination
on general practice patients with back, chest and/or abdominal pain and on controls without pain. Thoracic
intervertebral dysfunction was diagnosed on the basis of movement and palpation findings.
RESULTS Seventy-three study patients plus 24 controls, were examined. For cervical spinal signs, pain in the back, chest
and/or abdomen was associated with pain with active movements and overpressure at end range and with loss of
movement range. For thoracic spinal signs/ this association held for pain with active movements and overpressure/ but

not with loss of movement range.
The prevalence of thoracic intervertebral dysfunction was 25.0% in controls, 6S.S% with chest/abdominal pain, 72.0%
with back pain and 79.0% with back pain with chest/abdominal pain. This prevalence was higher with chest pain than
with abdominal pain.
CONCLUSIONS The results show an association, but not a causal link between thoracic intervertebral dysfunction and
atypical chest/abdominal pain. A spinal examination should be performed routinely assessing these conditions. The
minimum examination for the detection of intervertebral dysfunction is testing for pain with spinal movements and
palpation for tenderness. The interpretation of positive signs requires knowledge of their prevalence in pain free controls
and in patients with visceral disease.
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The patient with 'atypical' chest or
abdominal pain, for which no cause is

found despite detailed clinical assessment
and investigation for cardiovascular, res
piratory and intra-abdominal causes is a
difficult scenario in general practice and
emergency units. Without a positive diag
nosis of the cause, treatment becomes
nonspecific and symptomatic only.

There are reports in the literature l
-
S

where 'atypical' chest or abdominal pain
has been attributed to disorders of the

thoracic spine. The diagnosis typically
relies on recognition of thoracic spinal
pain referral patterns,'" pain and stiff
ness on spinal movements and
palpation, and a response to spinal treat
ments. Such diagnoses are self
supporting and subject to bias from the
diagnostic orientation of the examining
clinician. They are made without evi
dence that the prevalence of spinal signs
in patients with pain is any greater than
in pain free controls.

Intervertebral dysfunction in this study
is defined as 'reversible, benign, painful,
segmental vertebral dysfunction of mechan
ical and reflex origin'! It is attributed to a
spinal motion segment or segments and
focuses on a disturbance of function
without implicating a specific structure such
as a degenerate facet joint or disc.

Study aim

This study compares the prevalence of
spinal signs and thoracic intervertebral
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Figure 1. Diagram illustrating the distribution of study patients In each pain group, Including
those with pain In more than one area and controls with no pain.
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Ninety-seven subjects who satisfied the
inclusion criteria of the study were exam
ined. Table 1 outlines their demographic
details. Their categorisation by symptoms
is shown in Figure 1. The control group
had 24 subjects.

Table 1. Characteristics of
the 97 patients examined in
the study

Analysis
Subjects with pain were grouped according
to the site of their pain. Chi·squared tests,
using SAS Version 6.12, were performed
on group data with the associated probabil
ity values of 0.05 or less being considered 
clinically significant for differences among
groups. The prevalence of signs and inter
vertebral dysfunction was expressed as a
percent, and then compared between the
pain groups and the control group.

Results

Examination procedure
The examining doctor was a GP with a
postgraduate qualification and nine years
experience in musculoskeletal medicine.
He was blinded to the histories of the
study patients to reduce diagnostic bias.
The Kenna/Murtagh method of back
examination was used. This included:
• inspection of the standing thoracic

spinal posture for abnormal kyphosis
and scoliosis

• flexion, extension, side bending and
rotation movements in the cervical and
thoracic spines. All movements were
tested in the sitting position for:
- loss of range determined by clinical

knowledge of normal values for age
and,.for sidebending and rotation,
comparing ranges for each side

- pain with active movements
- pain with overpressure at the end of

range
- cervical spinal movements were

included, as the cervical spine has
been shown to be a source of thor
acic spinal painlO,ll

• palpation for tenderness of thoracic
spinous processes, facet joints, costa·
transverse joints and the associated
paraspinal muscles.

Based on this examination, subjects were
categorised as having:
• thoracic intervertebral dysfunction
• no intervertebral dysfunction or
• generalised tenderness.

Back pain

18 .•~._l .•- 6... · •
...... .' _. " ", " \ ~'/

"'>-... '. < ...'Chest pain --........- -- ~~. ~ ,_;v~ Abdominal pain

Methods

Recruitment

The study was conducted from November
1996 to December 1997 in the lnala
Community Health Centre in Brisbane.
An assessment clinic was established for
patients with back, chest andlor abdomi
nal pain without a clearly defined
pathology. Subjects were referred by local
GPs and were eligible for the study if they
had fulfilled one or more of the following
criteria in the preceding month:
• back pain located between the cervico

thoracic junction and the iliac crests,
the latter being recognised as a site of
referred pain from the lowest thoracic
spinal segment'"

• chest pain for which an ECG was per
formed

• abdominal pain for which an upper
endoscopy had been ordered andlor

performed.
The latter two criteria were chosen to
include patients in whom a visceral
pathology had been considered in the dif
ferential diagnosis.

Control subjects were chosen and con
tacted using a stratified random sample
from the patient register in the group prac
tice of the examining doctor. They were
excluded if they had been seen by the
examining doctor for back, chest or
abdominal pain in the preceding six
months. The age range of both pain and
control subjects was limited to 20-75 years.

Ethics approval was obtained from the
University of Queensland clinical
research ethics committee and informed
consent was obtained from all subjects.

dysfunction in groups of subjects with
chest, back andlor abdominal pain
referred from GPs, with a control group
without pain. It thereby aims to deter
mine the significance of spinal findings in
patients with these symptoms. The back
examination method widely taught to
Australian GPs is used.'



Figure 2. Percentage of control patients and patients with back, chest and/or abdominal pain
with positive cervical spinal movement signs. A positive sign Is one that affects one or more
directions of movement.

Figure 3. Percentage of control patients and patients with back, chest and/or abdomInal pain
with positive thoracic spinal movement signs. A positive sign Is age that affects one or more
directions of movement.

For the purposes of analysis by broad
clinical groupings, subjects with pain were
categorised into one of the following

groups:
• chest andlor abdominal pain (n;29)

• back pain in conjunction with chest
andlor abdominal pain (n;19)

• back pain only (n;25).

(p;O.OO8) than in the control group. The
prevalence of pain with these movements
in the pain groups was 2.1-3.7 times
greater than in controls.

For thoracic spinal movements, there
were no differences in the prevalence of
loss of range among groups. However,
pain was significantly more frequent in
the three pain groups on one or more
active movements (p;O.013) and with
overpressure (p;O.0003) than in the
control group (Figure 3), with a preva
lence 1.9-2.6 times greater than in

controls.
For the total sample:

• intervertebral dysfunction was diag
nosed in 58.7%,

• no intervertebral dysfunction in 28.9%
and

• generalised tenderness in 11.4%.
Thoracic intervertebral dysfunction was
significantly more common in the groups
with pain (p;O.0007), showing a preva
lence 2.1>-3.2 times higher than in controls

(Figure 4).
With reclassification of the sample by

chest or abdominal pain, those with chest
pain were more likely to have dysfunction
than those with abdominal pain (Figure 5).
The prevalence of dysfunction with pain
in both the chest and abdomen fell
between these two other groups. There
was no clear correlation between the level
of intervertebral dysfunction and anatom
ically related region of the chest or
abdomen. For example, dysfunction in
the lower thoracic spine was not corre
lated with abdominal pain.

Discussion
Clinical implications

While this study demonstrated a high
prevalence of spinal signs and intervertebral
dysfunction in those with back, chest and
abdominal pain, it also showed a substantial
baseline prevalence in pain free controls.
Loss of range was present in approximately
two-thirds of controls and was not helpful in
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• Back pain only
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• Back pain only

For cervical spinal examination, loss of
range of one or more movements was sig
nificantly more common (p;O.OI5) in
those with back pain than in the other
three groups (Figure 2). In the three pain
groups, pain was significantly more
common with one or more active move
ments (p;O.OI) and with overpressure
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• palpation for spinal and paraspinal
tenderness.

Minor postural abnormalities and loss of
movement range show little association

with pain.

Although intervertebral dysfunction is a
clinically useful diagnosis, proof that it is the

source of referred pain is limited by the lack

of a readily available confirmatory test
In diagnosing referred pain, knowledge

of patterns of referral can be gained from
experimental studies of injections of spinal
structures in normal volunteers. Here,
injections of irritant solutions into thoracic
interspinous ligaments and paraspinal
structures have resulted in the referral of
pain into the chest and abdominal walls
both posteriorly and anteriorly. '.1.B This

pain is described as deep, dull and aching;
it tends to be poorly localised, but is
approximately segmental in nature. Other
studies of the response to distension of
zygapophyseal joints in normal volunteers
and patients have shown referral of pain

inferiorly and laterally as far as the poste
rior axillary line.9,14,15

- .. To complicate matters, musculoskeletal
signs may also be a marker of several vis

ceral diseases. One of the subjects in this
study, with an examination diagnosis of

upper thoracic dysfunction, was sub
sequently diagnosed with apical lung
carcinoma. In patients with acute myo

cardial infarction and other types of heatt
disease, changes in the paravertebral

tissues of the left upper thoracic spine, sug
gestive of intervertebral dysfunction, have

been shown to be more common than in
controls." Other musculoskeletal signs
have been documented in patients with

chest pain. Spinal and chest wall tender
ness and painful cervical spinal movements

have been found in patients with chest
pain and negative coronary angiography
but not in controls without chest pain."
Finally, pleuritic posterior chest pain has
been reproduced by palpation of the costo
vertebral joints Or ribs fromT~ and then

relieved by intercostal nerve block."

this being most common at 1'3-5, the stiffest
part of the thoracic spine."

These results suggest that in the inter

pretation of musculoskeletal signs in
back, chest and abdominal pain the most
clinical significance can be placed on:
• pain on active movements
• pain with overpressure at end range
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Figure 4. Percentage of control patients and patients with back, chest and/or abdominal pain
with a diagnosis of thoracic Intervertebral dysfunctIon. Subjects with any chest or abdominal
pain are grouped together.

Figure 5. Percentage of control patients and patients with back, chest and/or abdominal pain
with a diagnosis of thoracic Intervertebral dysfunction. Subjects with any chest pain,
abdominal pain or both, are grouped separately.

differentiating them from subjects with

pain. Pain with spinal movements, tender
ness and intervertebral dysfunction were
clearly associated with the pain groups, but
were still present in up to a third of control
subjects. A prevalence of 37% of pain or
discomfort has been reported elsewhere in

palpation of Tl-8 in asymptomatic controls,
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Conclusion

While not confIrming a callSallink between

thoracic intervertebral dysfunction and

chest andlor abdominal pain, the results

suggest that spinal examination is impor

tant in the full assessment of these

symptoms. The interpretation of musculo

skeletal signs in this setting should be made

with the knowledge of the considerable

prevalence of positive signs in pain free

controls.
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Implications of this study
for the GP

• Spinal signs and intervertebral
dysfunction are more prevalent in
patientswith-a\ypical-ch-esCahd-- -.

abdominal pain than in pain free
controls and may point to the
source of the pain. Hence, a
spinal examination should be
performed in these patients.

• The minimum spinal examination
Is testing for pain with spinal
movements and for tenderness
with palpation.

• The interpretation of
musculoskeietal signs in this
setting should be made with
knowledge of the considerable
prevalence of positive signs in
pain free controls and in patients

with visceral disease.
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