
July 2021 ◆ Volume 104, Number 1	 www.aafp.org/afp� American Family Physician  73

Costochondritis is a commonly encountered condition 
in primary care that is characterized by chest wall pain 
from inflammation in the costochondral joints. It most 
commonly occurs in adults 40 to 50 years of age. This arti-
cle reviews the best available patient-oriented evidence for 
costochondritis.

Epidemiology
•  The most common age for costochondritis is middle age 
(between 40 and 50 years of age) with a slight predominance 
in women (69%) vs. men (56%).1-3​

•  Chest pain in adolescents presenting to an outpatient 
clinic is most often diagnosed with a musculoskeletal eti-
ology (31%), with costochondritis being diagnosed 13% of 
the time.3,4

•  Approximately 1% to 3% of all ambulatory visits in the 
primary care setting are for chest pain.5-11 Of these, chest 
wall pain accounts for 20% to 50%.1,5-12 Costochondritis in 
particular accounts for 6% to 13%.6,10,11

•  In emergency departments, chest pain accounts for 9% to 
10% of visits, with musculoskeletal causes accounting for 
15% to 45% of noncardiac chest pain.13-15

Diagnosis
DIFFERENTIAL DIAGNOSIS

•  The differential diagnosis for patients with chest pain is 
broad and must be carefully considered before settling on a 
diagnosis of costochondritis (Table 1).1,6,16-28

•  Within the subset of musculoskeletal and other chest wall 
conditions, a number of diagnoses should be considered 
(Table 2).3,29-37

SIGNS AND SYMPTOMS

•  The typical presentation of costochondritis is bilateral 
parasternal chest wall pain exacerbated by deep breaths, 
coughing, and stretching.
•  The upper (predominantly second through fifth) costo-
chondral and/or costosternal junctions are most commonly 
involved.2,3,31,38

•  The areas of tenderness are not generally accompanied by 
heat, erythema, or localized swelling.2,3,31,38,39

•  Tietze syndrome presents similarly to costochondritis but 
includes visible edema at the involved joint(s), typically is 
unilateral involving the second rib, and is often incited by 
infection or trauma.3,31,40
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•  Pain reproduced by the following 
maneuvers has classically proven help-
ful:​ direct palpation to the involved 
costosternal or costochondral junc-
tion;​ the crowing rooster maneuver 
(patient neck extension simultaneously 
accompanied by the physician placing 
posterior and superior traction on the 
patient’s arms from behind [Figure 1, 
Video 1 at https://​www.aafp.org/​afp/​
2021/​0700/​p73.html]);​ and crossed-​
chest adduction of the ipsilateral arm 
combined with neck rotation toward 
the ipsilateral shoulder 41 (Figure 2, 
Video 2 at https://​www.aafp.org/afp/​
2021/​0700/​p73.html).
•  A study of primary care patients with 
chest pain found that pain reproducible 
by palpation, no history of coronary 
heart disease, pain that is neither ret-
rosternal nor oppressive, the physician 
not being concerned about the cause of 
chest pain, pain being well-localized by 
history or physical examination, and 
stabbing pain were all independent 
predictors of chest wall syndrome as 
the cause of chest pain (Table 3).42

DIAGNOSTIC TESTING

•  Because the clinical examination 
lacks specificity, most patients with 
chest pain still need a thorough eval-
uation, including electrocardiography 
at a minimum, to rule out other more 
serious causes.1,3,6-16,43

•  In one study, 12% of patients present-
ing to an emergency department with a 
chief symptom of chest pain and noted 
to have chest wall tenderness also had 
an acute myocardial infarction.2

•  Validated clinical prediction rules 
have proven useful in assisting with 
cardiac risk stratification of patients 
presenting to primary care and the 
emergency department with chest 
pain, but they should not completely 
replace clinical judgment.1,12,43-45

•  There are no laboratory tests, imag-
ing tests, or electrocardiography find-
ings specifically for the diagnosis of 
costochondritis. If a patient relates a 

TABLE 1

Clinical Findings Associated with Select Differential  
Diagnoses of Chest Pain

Diagnosis Clinical findings LR+ LR–

Acute myocar-
dial infarction16

Chest pain radiates to both arms 7.1 0.67

Third heart sound on auscultation 3.2 0.88

Hypotension 3.1 0.96

Acute tho-
racic aortic 
dissection17

Acute chest or back pain and a pulse differential 
in the upper extremities

5.3 NA

Chest wall 
pain1

At least two of the following findings:​ localized 
muscle tension, stinging pain, pain reproducible 
by palpation, absence of cough

3.0 0.47

Gastroesoph-
ageal reflux 
disease18,19

Burning retrosternal pain, acid regurgitation, sour 
or bitter taste in the mouth;​ one-week trial of high-
dose proton pump inhibitor relieves symptoms

3.1 0.30

Heart failure20 Pulmonary edema on chest radiography 11.0 0.48

Clinical impression/judgment 9.9 0.65

History of heart failure 5.8 0.45

History of acute myocardial infarction 3.1 0.69

Panic disorder/
anxiety state21

Ask a single question:​ In the past four weeks, have 
you had an anxiety attack (suddenly feeling fear 
or panic)?

4.2 0.09

Pericarditis22,23 Clinical triad of pleuritic chest pain (increases 
with inspiration or when reclining and lessens by 
leaning forward), pericardial friction rub, and elec-
trocardiographic changes (PR-interval depression, 
diffuse ST-segment elevation with concave down-
ward appearance, and lack of T-wave inversion)

NA NA

Pneumo-
nia24,25,28

Egophony (E to A change due to increased res-
onance and higher pitch of spoken words when 
auscultated over areas of lung consolidation)

8.6 0.96

Clinical impression 7.7 0.54

Dullness to percussion 4.3 0.79

Fever 2.1 0.71

Pulmonary 
embolism26,27

High pretest probability based on Wells criteria 6.8 1.80

Moderate pretest probability based on Wells criteria 1.3* 0.70

Low pretest probability based on Wells criteria 0.1 7.60

Note:​ The higher the LR is above 1, the better it rules in disease (greater than 10 is considered 
good). Conversely, the lower the LR is below 1, the better it rules out disease (less than 0.1 is 
considered good).

LR– = negative likelihood ratio;​ LR+ = positive likelihood ratio;​ NA = not available.

*—Does not change posttest probability.

Adapted with permission from McConaghy JR, Oza RS. Outpatient diagnosis of acute chest 
pain in adults. Am Fam Physician. 2013;​87(3):​178, with additional information from references 
1 and 16-28.
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history of dyspnea or chest wall trauma, a chest radiograph 
or rib series may be indicated;​ in adolescent patients with 
low risk for coronary disease, electrocardiography may 
be unwarranted. Any diagnostics performed should be 
directed toward ruling out other possible etiologies based 
on each patient’s unique differential diagnosis.

Treatment
No high-quality studies have examined the effectiveness of 
any treatment options for costochondritis. Most treatment 
recommendations are conservative in nature and have been 
traditionally accepted, perhaps because of the self-limited 
nature of the condition.3,46

PHYSICAL MODALITIES

•  A targeted stretching program under the direction of a 
physical therapist demonstrated a small reduction in pain 
among a group of patients who had symptoms for more than 
one year.47

•  Local application of heat is often recommended but lacks 
evidence from clinical trials. A period of rest from activities 
that exacerbate pain is often recommended.31

DRUG THERAPY

•  Nonsteroidal anti-inflammatory drugs are the most 
commonly prescribed medications, although no clini-
cal trials have evaluated their effectiveness. Additionally, 

TABLE 2

Differential Diagnosis and Treatment of Chest Wall Conditions

Condition Diagnostic considerations Treatment principles

Arthritis of sternoclavic-
ular, sternomanubrial, 
or shoulder joints

Tenderness to palpation of specific joints of the sternum;​ 
evidence of joint sclerosis visible on radiography

Analgesics, intra-articular corticosteroid 
injections, physiotherapy 29,30

Costochondritis Tenderness to palpation of costochondral junctions;​ 
reproduces patient’s pain;​ usually multiple sites on same 
side of chest31

Simple analgesics;​ heat or ice;​ rarely, local 
anesthetic injections or corticosteroid 
injections29,30

Destruction of costal 
cartilage by infections 
or neoplasm

Bacterial or fungal infections or metastatic neoplasms to 
costal cartilages;​ infections occur postsurgery or in intra-
venous drug users;​ chest computed tomography imaging 
useful to show alteration or destruction of cartilage and 
extension of masses to chest wall

Antibiotics or antifungal drugs;​ surgical 
resection of affected costal cartilage;​ treat-
ment of neoplasm based on tissue type32,33

Fibromyalgia Symmetric tender points at second costochondral junc-
tions, with characteristic tender points in the neck, back, 
hip, and extremities and widespread pain29,31

Graded exercise is beneficial;​ cyclobenza- 
prine (Flexeril), antidepressants, and pregaba-
lin (Lyrica) may be beneficial34

Herpes zoster of thorax Clusters of vesicles on red bases that follow one or 
two dermatomes and do not cross the midline;​ usually 
preceded by a prodrome of pain;​ postherpetic neuralgia 
is potential complication that is more common in older 
patients35

Oral antiviral agents (e.g., acyclovir, famciclo-
vir [Famvir], valacyclovir [Valtrex]);​ analgesics 
as needed for pain;​ may require narcotics or 
topical lidocaine patches to control pain35

Painful xiphoid 
syndrome

Tenderness at sternoxiphoid joint or over xiphoid process 
with palpation36

Usually self-limited unless associated with 
congenital deformity of xiphoid;​ analgesics;​ 
rarely, corticosteroid injections36

Slipping rib syndrome Tenderness and hypermobility of anterior ends of lower 
costal cartilages causing pain at lower anterior chest wall 
or upper abdomen;​ diagnosis by “hooking maneuver”:​ 
curving fingers under costal margin and gently pulling 
anteriorly—a “click” and movement is felt that reproduces 
patient’s pain31,37

Rest, physiotherapy, intercostal nerve blocks;​ 
if chronic and severe, surgical removal of 
hypermobile cartilage segment31

Tietze syndrome Single tender and swollen, but nonsuppurative, costo-
chondral junction, usually in costochondral junction of 
ribs two and three31,37

Simple analgesics;​ usually self-limiting;​ rarely, 
corticosteroid injections29,31

Traumatic muscle pain 
and overuse myalgia

History of trauma to chest or recent new onset of strenu-
ous exercise to upper body (e.g., rowing);​ may be bilateral 
and affecting multiple costochondral areas;​ muscle 
groups may also be tender to palpation31

Simple analgesics;​ refrain from doing or 
reduce intensity of strenuous activities that 
provoke pain29,31

Adapted with permission from Proulx AM, Zryd TW. Costochondritis:​ diagnosis and treatment. Am Fam Physician. 2009;​80(6):​619, with additional 
information from references 29-37.
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higher dosages and frequency of oral nonsteroidal 
anti-inflammatory drugs may exacerbate gastritis or reflux, 
further complicating the clinical diagnosis.
•  Capsaicin, diclofenac gel, and lidocaine patches have been 
recommended primarily based on experience with other 
inflammatory musculoskeletal conditions.48

ALTERNATIVE MEDICINE

•  Acupuncture has been used for treatment, but no ran-
domized, controlled studies for effectiveness are available.49

OTHER TREATMENT

•  In one small prospective observational study, localized 
ultrasound-guided corticosteroid injection at the affected 
costochondral junction resulted in clinical and sono-
graphic improvements among the convenience-sampled 
group of nine patients with Tietze syndrome, which had not 
improved with conservative treatment after at least three 
months.50 There is inadequate evidence supporting cor-
ticosteroid injection specifically for costochondritis, so it 
should be considered only for patients whose symptoms do 
not improve with traditional therapies.

Prognosis
•  A large observational study found that 91% of patients 
with new-onset costochondritis had resolution of pain 
after three weeks of treatment with rest and nonsteroidal 

FIGURE 2

Crossed-chest adduction maneuver to attempt recre-
ating or worsening pain associated with costochon-
dritis. Patient is asked to turn their head toward one 
shoulder. The physician brings the patient’s ipsilateral 
arm across the chest with gentle, but continuous, pres-
sure. This can be repeated with the opposite shoulder 
and arm, with the head turned to that side to assess for 
reproducibility of bilateral costochondral pain. (See 
video at https://www.aafp.org/afp/2021/0700/p73.
html.).

A B

FIGURE 1

Crowing rooster maneuvers to attempt recreating or worsening pain associated with costochondritis:​ (A) with 
patient’s hands clasped behind their head;​ (B) with patient’s arms raised to their sides. With each maneuver, patients 
are asked to extend their neck (look upward) while the physician gently lifts the arms superiorly and posteriorly. (See 
Video 1 at https://www.aafp.org/afp/2021/0700/p73.html.).
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anti-inflammatory drugs.48 After two years, 
the recurrence rate was approximately 4%.48

This article updates a previous article on this 
topic by Proulx and Zryd.3

Data Sources:​ A PubMed search was completed in 
Clinical Queries using the key terms costochon-
dritis, chest pain, chest wall pain, and Tietze’s syn-
drome. Also searched were Essential Evidence Plus, 
Clinical Evidence, Google Scholar, Trip Database, 
and the Cochrane database. Reference lists of 
retrieved articles were also searched. Search dates:​ 
January 2020, March 2020, and January 2021.
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