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Musculoskeletal chest wall pain

hest pain is a common general practice presentation, 
which, because of its diverse and potentially serious 
causes, requires careful and often urgent assessment. 

Although it is critical to rule out potentially life-threatening 
conditions, in the general practice/primary care setting, 
musculoskeletal conditions are the most common causes of chest 
pain. Estimates of their prevalence in the general practice setting 
range from 20.6%1 to 46.6%.2 By contrast, musculoskeletal 
conditions were diagnosed in only 6.2% of patients presenting 
to the hospital emergency department with chest pain1 but in 
this setting, serious causes such as cardiovascular disease were 
far more common.1 This article focuses on musculoskeletal 
chest wall pain (MCWP), particularly its causes, assessment and 
management of the most common causes. 

Causes
The chest wall contains a range of bony and soft tissue 
structures, including the spine. It may be difficult, therefore, 
to pinpoint the exact source of pain in an individual patient. As 
a result, it has been proposed that disorders causing anterior 
chest wall pain should be grouped as an entity called ‘chest 
wall syndrome’,3 but this is not widely accepted and the clinical 
implications of this approach are unclear. 

More commonly, general practitioners (GPs) seek to 
determine the specific cause. Sometimes this is obvious, as 
in the case of acute trauma or injuries including rib fracture 
or contusion and muscular strains in, for example, pectoral or 
intercostal muscles. In other cases, identifying the cause of 
isolated MCWP can be problematic because even if general 
clinical characteristics are described, there is no clear and 
consistent definition and usually no gold standard diagnostic test 
to confirm a diagnosis. This also makes it difficult to estimate 
prevalence of individual conditions accurately. It has been 
suggested that causes of MCWP can  
be grouped into three categories4 and individual conditions can 
be broadly considered as more and less common conditions 
(Table 1):

Background

Chest pain is a common general practice presentation that 
requires careful diagnostic assessment because of its diverse 
and potentially serious causes. 

Objective

This article describes the causes, assessment and differential 
diagnosis of musculoskeletal chest wall pain, and the 
management of its most common causes.

Discussion

It is critical to rule out non-musculoskeletal causes of chest 
pain, particularly those requiring urgent intervention such 
as ischaemic heart disease. However, once this has been 
done, most musculoskeletal diagnoses can be made from a 
thorough history and examination. Further investigations 
are often unnecessary and should only be used when the 
provisional diagnosis suggests they are needed, for example, 
when systemic or rheumatological causes are suspected. The 
evidence underpinning the treatment of specific localised 
causes of musculoskeletal chest wall pain is very limited.
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•	 conditions causing isolated musculoskeletal pain 
•	 rheumatic diseases 
•	 systemic non-rheumatological conditions. 

In one general practice sample, costochondritis, also known as 
costosternal syndrome and anterior chest wall syndrome, was the 
most common specific cause of anterior musculoskeletal chest 
pain, with a prevalence of 13%.5 Patients with costochondritis 
typically present with multiple areas of tenderness without 
swelling over the costochondral or costosternal junctions, palpation 
of which reproduces their pain. Most commonly, the cause is 
unknown.4 It differs from the rarer Tietze’s disease, which typically 
involves only one area with associated painful, localised swelling.4 

Lower rib pain syndrome (also termed painful rib syndrome, 
rib-tip syndrome, slipping rib, twelfth rib and clicking rib) typically 
presents with lower chest or upper abdominal pain. There is a 
tender spot on the costal margin and pressing on this reproduces 
the pain.6 The cause is unknown,6 but it has been suggested that 
inadequacy or rupture of the interchondral fibrous attachments of 
the anterior ribs can allow subluxation of the costal cartilage tips, 
impinging on the intercostal nerves.7

Posterior chest pain may arise from the thoracic spine, from 
structures including intervertebral discs and facet (zygapophyseal), 

costotransverse and costovertebral joints. Anecdotally, the 
thoracic spine is considered a common source of anterior chest 
wall pain in patients presenting to general practice,8 although we 
are unaware of any incidence or prevalence data. In one study 
in four pain-free individuals, injecting facet joints9 with contrast 
medium failed to cause anterior chest wall pain; however, two 
participants reported referral patterns towards the sternum. In 
a similar study, injection into the costotranverse joints did not 
produce chest wall pain.10 The innervation of the costovertebral 
joints suggests that pain in these joints could be referred to the 
anterior chest11 but this has not been tested. The segmental 
referral patterns of the thoracic interspinous ligaments12 and 
paravertebral muscles (innervated by the posterior rami of 
the spinal nerves)13 have been investigated using injections of 
hypertonic saline, which has shown referral to the anterior, lateral 
and posterior chest, and lower thoracic segments referring lower 
on the chest. 

Sternalis syndrome presents with anterior chest pain 
associated with localised tenderness over the body of the 
sternum or overlying sternalis muscle; palpation often causes 
radiation of pain bilaterally. It may be under-recognised – it has 
been considered ‘rarely described’4 but in a Swiss general 
practice study, it was found to be common, being seen in 
14.4% of 672 chest wall syndrome presentations.14 The cause 
of sternalis syndrome is unknown but it is thought to be a self-
limiting condition and unlikely to cause persistent pain.4 

Assessment and differential diagnosis
It is critical to rule out life-threatening causes of chest pain, 
such as ischaemic heart disease and pulmonary embolus, 
and non-musculoskeletal causes, such as gastro-oesophageal 
reflux disease, through appropriate clinical assessment and 
investigations.15 Current methods for scoring features of 
musculoskeletal causes of chest pain that differentiate them 
from cardiovascular causes have had inadequate diagnostic 
performance.16 The clinician’s thorough assessment, therefore, 
remains the best approach. In particular, the localisation of pain2 
and presence of chest wall tenderness or reproduction of pain by 
movements17 are insufficient to justify ruling out serious non-
musculoskeletal causes. 

Having ruled out non-musculoskeletal causes, much of the 
further assessment can be accomplished solely by history and 
examination. Key features of the more common causes are 
shown in Table 2. In some instances, investigation appropriate 
to the clinical features/provisional diagnosis may be required 
to complete the diagnosis of rheumatic and systemic causes. 
Results from the main investigations for the more common 
conditions are also shown in Table 2. A chest X-ray or bone 
scan may be indicated to rule out a specific diagnosis such as a 
traumatic rib fracture or stress fracture. 

The history and examination targets the musculoskeletal 
system as well as other systems that may provide diagnostic 

Table 1. Musculoskeletal causes of chest wall pain

Isolated musculoskeletal pain

More common
•	 Costochondritis
•	 Lower rib pain syndromes
•	 Pain from thoracic spine/costovertebral joints
•	 Sternalis syndrome

Less common
•	 Stress fractures
•	 Tietze’s syndrome
•	 Xiphoidalgia
•	 Spontaneous sternoclavicular subluxation

Rheumatic diseases

More common
•	 Fibromyalgia
•	 Rheumatoid arthritis
•	 Axial spondyloarthritis (including ankylosing spondylitis)
•	 Psoriatic arthritis

Less common
•	 Sternoclavicular hyperostosis
•	 Systemic lupus erythematosus
•	 Septic arthritis of the chest wall
•	 Relapsing polychondritis

Non-rheumatic systemic causes

•	 Osteoporotic fracture
•	 Neoplasms 

–– Pathological fracture
–– Bone pain

•	 Sickle cell disease (rare)
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information for rheumatic or non-rheumatic systemic causes. 
The chest pain needs to be fully characterised in terms of 
onset, site(s), radiation, and relieving and exacerbating factors 
(in particular, any relationship to postures, specific activities 
or acute trauma). Atypical symptoms, such as night pain or 
severe pain, alert the GP to look for systemic causes such 
as fractures, infection or neoplasms. The presence of other 
musculoskeletal or other symptoms assists diagnosis of other 
conditions. For example, low back pain raises the possibility of 
spondyloarthropathy; involvement of multiple synovial joints the 
possibility of rheumatoid arthritis (although this rarely affects 
the chest wall); rashes may suggest psoriatic arthritis; sleep 
disturbance and fatigue, with widespread pain and trigger points 
suggest fibromyalgia. 

The musculoskeletal examination includes the ribs, chest 
wall and cervical, thoracic and lumbar muscles and vertebrae. A 
key point is to identify areas of tenderness or active or passive 
movements (flexion, extension, lateral flexion and rotation) that 
reproduce the patient’s pain. Important areas to palpate include 
costochondral joints, sternum, ribs, thoracic vertebrae and the 
intercostal, paraspinal, trapezius and pectoral muscles. The 
approach to thoracic palpation needs to be systematic, to assess 
each structure at each thoracic level, such as to palpate centrally 
over the spinous processes, then 2–3 cm laterally on each 
side (zygapophyseal joints), then transversely on the side of the 
spinous processes, then 4–5 cm from midline (costotransverse 
junctions) and, finally, over the posterior ribs.8 Inspiratory, cervical, 
thoracic and shoulder movements, as well as cough, should be 

Table 2. Key features of common causes of musculoskeletal chest wall pain

Condition Key features

Isolated musculoskeletal chest wall pain

Costochondritis Tenderness in multiple areas over the costochondral or costosternal junctions; palpation reproduces the pain  
No associated swelling; mostly affects 2nd to 5th ribs22

Lower rib pain syndrome Pain in the lower chest or upper abdomen with a tender spot on the costal margin;6 pain reproduced by pressing 
on the spot

Sternalis syndrome Localised tenderness over the body of the sternum or sternalis muscle; palpation often causes radiation of pain 
bilaterally

Thoracic costovertebral joint 
dysfunction

Localised pain approximately 3–4 cm from the midline and possibly referred pain ranging from the posterior 
midline to the lateral chest wall, and anterior chest pain
Movement of the rib provokes pain at the costovertebral joint and reproduces referred pain8 

Rheumatic causes

Fibromyalgia Widespread musculoskeletal pain and tenderness, poor quality, unrefreshing sleep, fatigue and cognitive 
disturbances,25,31 not accounted for by another condition
Diagnosed by American College of Rheumatology criteria31

Rheumatoid arthritis Swelling and/or tenderness of multiple small and/or large synovial joints, positive for rheumatoid factor and/or 
anti-citrullinated protein antibody, and abnormal C-reactive protein or erythrocyte sedimentation rate
Diagnosed by American College of Rheumatology criteria32

Axial spondyloarthropathy 
(including ankylosing 
spondylitis)

Back pain for 3 months or longer with onset under 45 years of age, together with either: 
•	 imaging features of sacroiliitis on MRI or X-ray, and one other feature of SpA* 
•	 HLA-B27 and two other features of SpA*33

Psoriatic arthritis Inflammatory articular disease (joint, spine, or entheseal) with three out of five of the following: 1) evidence 
of current psoriasis, past history or a family history of psoriasis, 2) current psoriatic nail changes, 3) negative 
for rheumatoid factor, 4) current or a history of dactylitis, 5) radiographic evidence of juxta-articular new bone 
formation on plain radiographs of the hand or foot34

Non-rheumatic systemic causes

Osteoporotic fracture Acute back pain, loss of height or kyphosis for thoracic spine fractures,29 acute localised pain for rib fractures 
Corticosteroid use and other osteoporosis risk factors for both.

Neoplasm with pathological 
fracture or bone pain

Severe and/or night pain, and associated non-musculoskeletal symptoms

*SpA, spondyloarthritis: features are inflammatory low back pain, arthritis, enthesitis, uveitis, dactylitis, psoriasis, inflammatory bowel disease, good response to 
non-steroidal anti-inflammatory drugs, family history of SpA, HLA-B27, elevated C-reactive protein
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assessed. The general examination includes the skin and eyes to 
detect spondyloarthropathy. 

Management of common causes
The evidence base for interventions specifically targeting MCWP 
is very limited. A recent systematic review of interventions for 
non-cardiac chest pain identified only two randomised controlled 
trials (RCTs)18,19 addressing musculoskeletal causes. In an RCT 
in 114 female patients with pain in the thoracic area, facet-
traction manipulation of the thoracic spine by an experienced 
physiotherapist was only modestly superior to placebo treatment 
with sham interference-electrotherapy for short-term (4 week) 
pain reduction (decreases of 3.2, compared with 2.3 units on 
a 10-point visual analogue pain scale).19 In the same study, 
acupuncture was not effective. 

A second trial assessed chiropractic treatment for acute 
musculoskeletal chest pain.20,21 This trial compared 4 weeks 
of chiropractic treatment, including spinal manipulation, with 
self-management advice including home exercises. Importantly, 
there was a high risk of bias in this study because the patients, 
who were not blinded, self-reported pain outcomes. Thus, the 
results should be interpreted cautiously. At best, there was 
only a minimal short-term benefit from chiropractic treatment. 
Compared with those in the self-management groups, patients 
who received chiropractic treatment were more likely to report 
their pain as ‘much better’ or ‘better’ at 4 weeks (60% with self-
management, compared with 82% with chiropractic treatment). 
By 12 weeks, however, there was no difference between groups. 
For pain intensity measured on an 11-point scale, reductions in 
intensity were similar in both groups at 4 weeks, and the small 
effect in favour of chiropractic treatment (1.1 on an 11-point scale) 
at 12 weeks21 is of doubtful clinical importance. By 12 months, 
there were no differences in either pain outcome between 
intervention groups.20

There is a lack of clinical trials for costochondritis treatments 
and only low-level or consensus evidence for currently accepted 
treatment approaches. As far as we are aware, costochondritis is 
usually a self-limiting, benign condition and treatment, therefore, 
begins with reassurance and explanation of the condition to 
the patient. If needed, simple analgesics such as paracetamol, 
or nonsteroidal anti-inflammatory agents (oral or topical) can 
be tried.22 Patients can be advised to avoid activities provoking 
symptoms, and may find heat packs22 and stretching exercises 
helpful.23 Rarely, if only one or two costochondral junctions are 
involved, injection of local anaesthetic/corticosteroid may be 
helpful. 

A general recommended approach to other causes of isolated 
musculoskeletal chest pain is similar to that for costochondritis 
(Table 3).24 Clinical judgement is required to decide which options 
will be most helpful for an individual patient. These options also 
apply to injuries such as muscle strains. Traumatic rib fractures 
are often very painful and remain so for several weeks.  

In addition to analgesia, encouragement of deep breathing may 
be required to avoid localised collapse of the lung. Even rib 
contusions may be painful and require similar treatment. 

For the major rheumatic conditions, treatment of chest 
pain forms part of the overall management of each condition. 
Readers are referred to further information for fibromyalgia,25 
rheumatoid arthritis,26 ankylosing spondylitis27 and systemic 
lupus erythmatosus.28 Treatment of non-rheumatic causes also 
is dependent on the particular condition. However, as there is 
a large evidence-treatment gap in the secondary prevention 
of osteoporotic fracture, we highlight that a rib fracture due 
to osteoporosis must trigger action to prevent further more 
serious fractures, for example, of the hip.29 This includes 
bone densitometry and appropriate prescribing of a specific 
osteoporosis treatment, such as a bisphosphonate, unless 
contraindicated. 

Uncommonly, MCWP can lead to chronic pain. The approach 
should be similar to management of other types of chronic pain30 
and might include anticonvulsants, antidepressants, behavioural 
therapy and physical therapies. Where possible, opioids should 
be avoided. In the case of severe, chronic MCWP, it is important 
to consider a missed diagnosis (eg underlying cancer, infection or 
fracture) and exclude this by appropriate clinical assessment and 
imaging.24 For persistent symptoms, the possibility of fibromylagia 
should also be reconsidered as this is a common cause in that 
situation.

Key points
•	 Musculoskeletal conditions are the most common cause of 

chest pain presenting to general practice.
•	 It is critical to rule out other serious conditions, such as 

cardiovascular disease, before making a diagnosis of MCWP.
•	 More common, localised causes include costochondritis, painful 

rib syndrome, sternalis syndrome and thoracic spine dysfunction. 

Table 3. Treatment options for isolated musculoskeletal 
chest wall pain*

•	 Reassurance and explanation for all patients
•	 Temporarily avoiding aggravating activities
•	 Stretching
•	 Application of heat for muscle spasm or ice for swelling
•	 Simple analgesia
•	 Consideration of formal physiotherapy if symptoms persist24 (this 

may include biomechanical assessment with relevant stretching and 
strengthening exercises, mobilisation and soft tissue therapy, and 
advice regarding posture and return to normal activities including sport)

•	 Injection of local anaesthetic/corticosteroid (this may occasionally be 
indicated and helpful for persistent pain, especially with night pain and 
morning stiffness 

*Stress fracture of the ribs from sport requires rest, biomechanical assessment 
and review of training load by a physiotherapist in conjunction with the athlete’s 
coach
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Common rheumatic causes include fibromyalgia, rheumatoid 
arthritis, axial spondyloarthropathy and psoriatic arthritis.

•	 Once non-musculoskeletal causes have been ruled out, further 
diagnosis can mostly be made by history and examination. 

•	 Reproducing the patient’s pain by palpation or by movement 
is a key diagnostic feature for isolated musculoskeletal chest 
pain.

•	 Investigations may be needed if rheumatic or other systemic 
diseases are suspected.

•	 The evidence for treatment of the different conditions causing 
isolated musculoskeletal chest pain is poor. All patients require 
reassurance and an explanation of their condition. Other 
options include temporarily avoiding aggravating activities, 
stretching, simple analgesia, physiotherapy and, rarely, localised 
injections of local anaesthestic/corticosteroids. 
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