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	C
ostochondritis	 is	 a	 common	
condition	 seen	 in	 patients	 pre-
senting	 to	 the	 physician’s	 office	
and	 emergency	 department.1-4	

It	 is	also	known	as	costosternal	syndrome,	
parasternal	chondrodynia,	or	anterior	chest	
wall	 syndrome.	 Costochondritis	 is	 often	
confused	 with	 Tietze	 syndrome,	 a	 similar	
but	 rarer	 disorder	 involving	 swelling	 of	 a	
single	costal	cartilage,	usually	of	the	second	
rib	(Table 1).2

Definition
Costochondritis	 is	 a	 self-limited	condition	
defined	 as	 inflammation	 of	 costochondral	

junctions	 of	 ribs	 or	 chondrosternal	 joints,	
usually	at	multiple	levels	and	lacking	swell-
ing	 or	 induration.	 Pain	 is	 reproduced	 by	
palpation	of	the	affected	cartilage	segments	
and	may	radiate	on	the	chest	wall.5

Tietze	syndrome	is	an	 inflammatory	pro-
cess	 causing	 visible	 enlargement	 of	 the	 cos-
tochondral	junction.	It	occurs	in	a	single	rib	
70	percent	of	the	time,	usually	within	costal	
cartilages	of	ribs	two	through	three,	predom-
inantly	 in	rib	 two.1,2,6	 Infectious,	 rheumato-
logic,	 and	 neoplastic	 processes	 may	 cause	
it.	 Infection	 is	 particularly	 associated	 with	
chest	 wall	 trauma,	 such	 as	 in	 patients	 with	
stab	wounds,	postsurgical	patients,	and	those	
who	use	intravenous	drugs.7-9	Less	common	
causes	include	primary	neoplasms	of	the	rib,	
lung,	pleura,	and	muscle,	and	metastatic	dis-
ease	to	the	costal	cartilage.10

Anatomy
The	 diagnosis	 of	 costochondritis	 relies	 on	
patient	 history	 and	 physical	 examination	
findings;	 therefore,	 understanding	 of	 the	
chest	 anatomy	 is	 important.	 Ribs	 consist	 of	
bone	 and	 cartilage,	 with	 cartilage	 serving	as	
an	elastic	bridge	between	the	bony	portion	of	
the	rib	and	the	sternum.8	Anteriorly,	the	cos-
tal	cartilage	of	the	first	rib	connects	with	the	
manubrium	via	a	rigid	fusion	of	bone	and	car-
tilage.	The	next	seven	pairs	of	ribs	articulate	
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▲

 Patient information: 
A handout on costochon-
dritis, written by the 
authors of this article, is 
available at http://www.
aafp.org/afp/20090915/ 
617-s1.html.

Table 1. Tietze Syndrome and Costochondritis

Feature Tietze syndrome Costochondritis

Prevalence Rare More common

Age Younger than 40 years Older than 40 years

Number of sites 
affected

One (in 70 percent of 
patients)

More than one (in  
90 percent of patients)

Costochondral 
junctions most 
commonly affected

Second and third Second to fifth

Local swelling Present Absent

Adapted with permission from Fam AG. Approach to musculoskeletal chest wall pain. 
Prim Care. 1988;15(4):773.
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with	the	sternum	via	cartilage	at	synovial-lined	joints.	Ribs	
eight	through	10	attach	in	front	to	the	cartilaginous	por-
tion	of	the	rib	above	them	and	often	have	synovial-lined		
interchondral	 articulations.	 The	 lowest	 two	 ribs	 do	 not	
articulate	with	any	structure	anteriorly.2,11	The	ribs	move	
with	 respiration	and	with	 truncal	motion	or	movement	
of	the	upper	extremities.	The	innervation	of	the	thoracic	
wall	is	supplied	mostly	by	the	intercostal	nerves.	Impinge-
ment	of	these	nerves	by	movement	of	the	overlying	rib	or	
cartilage	 can	 cause	 pain.12	 The	 shoulder	 girdle	 muscles	
develop	in	the	lower	cervical	region	and	carry	this	inner-
vation	with	them	as	they	move	to	attach	to	the	chest	wall.	
Thus,	cervical	or	shoulder	problems	may	refer	pain	to	the	
chest	wall.2

Epidemiology
Costochondritis	can	affect	children	as	well	as	adults.	A	
study	 of	 chest	 pain	 in	 an	 outpatient	 adolescent	 clinic	
found	that	31	percent	of	adolescents	had	musculoskeletal	
causes,	 with	 costochondritis	 accounting	 for	 14	 percent	
of	 adolescent	 patients	 with	 chest	 pain.4	 In	 this	 series,	
no	definite	cause	of	chest	pain	was	found	in	39	percent	
of	 cases.4	 In	 a	 prospective	 series	 of	 children	 three	 to		
15	years	of	age	presenting	to	an	emergency	department	
or	cardiac	clinic	with	chest	pain,	chest	wall	pain	was	the	
most	common	diagnosis,	with	respiratory	and	psycho-
genic	conditions	the	next	most	common	diagnoses.13

Costochondritis	 is	 a	 common	 diagnosis	 in	 adults	
with	 acute	 chest	 pain.	 It	 is	 present	 in	 13	 to	 36	 per-
cent	 of	 these	 patients,	 depending	 on	 the	 study	 and	
the	 patient	 setting.1-3,6	 In	 a	 prospective	 study	 of	 adult	
patients	 presenting	 to	 an	 emergency	 department	 with	
chest	pain,	30	percent	had	costochondritis.1	A	prospec-
tive	study	of	episodes	of	care	for	chest	pain	in	a	primary	
care	 office	 network	 found	 musculoskeletal	 causes	 in		
20	 percent	 of	 episodes	 of	 care,	 with	 costochondritis	
responsible	for	13	percent.14	These	data	are	similar	to	a	
study	of	patients	with	noncardiac	chest	pain	that	found	
reproducible	 chest	 wall	 tenderness	 (although	 not	 spe-
cifically	 defined	 as	 costochondritis)	 in	 16	 percent	 of	
patients.3	A	European	study	found	a	higher	prevalence	
of	musculoskeletal	diagnoses	in	patients	with	chest	pain	

presenting	in	primary	care	settings	compared	with	hos-
pital	settings	(20	versus	6	percent,	respectively).15

Diagnosis
HISTORY AND PHYSICAL EXAMINATION

The	 primary	 symptom	 of	 costochondritis	 is	 chest	 wall	
pain	 of	 varying	 intensity,	 typically	 described	 as	 sharp,	
aching,	or	pressure-like.	The	pain	is	often	exacerbated	by	
upper	 body	 movement,	 deep	 breathing,	 and	 exertional	
activities.3	History	of	an	antecedent	illness	with	coughing,	
recent	strenuous	exercise,	or	physical	activities	that	stress	
the	upper	extremity	is	common.	Although	the	second	to	
fifth	 costochondral	 joints	 are	 most	 often	 affected,	 espe-
cially	ribs	three	and	four,	any	of	the	seven	costochondral	
junctions	can	be	involved.	Pain	can	be	noted	at	more	than	
one	location,	but	most	often	is	unilateral.

Pain	 that	 is	 reproduced	by	palpation	of	 the	 typically	
affected	areas	suggests	costochondritis,	but	depends	on	
the	 exclusion	 of	 underlying	 causes	 (Table 21,2,7,8,12,16-20).	
Although	pain	reproduced	by	chest	wall	palpation	is	con-
sidered	atypical	for	a	cardiac	cause,	it	does	not	exclude	it.	
In	 a	 study	 of	 costochondritis	 in	 an	 emergency	 depart-
ment,	 6	 percent	 of	 patients	 with	 pain	 reproduced	 by	
chest	wall	palpation	were	also	diagnosed	with	myocar-
dial	infarction,	compared	with	27	percent	of	the	control	
group	who	had	chest	pain	without	pain	to	palpation.1	In	
another	study	of	noncardiac	chest	pain	in	an	emergency	
department,	 almost	 3	 percent	 of	 patients	 had	 adverse	
coronary	events	at	30	days	follow-up.21

Chest	wall	examination	should	include	palpation	with	
gentle	 pressure	 of	 the	 anterior,	 posterior,	 and	 lateral		
thoracic	area,	noting	areas	of	tenderness.	Discrete	areas	
of	 tenderness	 can	 be	 better	 localized	 by	 palpation	 with	
a	 single	 digit.	 Palpation	 of	 the	 cervical	 spine,	 clavicle,	
shoulders,	 and	 thoracic	 and	 lumbar	 spine	 must	 be	
included.	Movement	of	the	rib	cage	can	be	assessed	with	
deep	breathing	exercises.	The	effect	of	upper	 extremity	
movement	on	pain	should	also	be	noted,	because	moving	
the	 arm	 on	 the	 affected	 side	 will	 usually	 cause	 pain.2,11	
Examination	 should	 also	 include	 auscultation	 of	 the	
heart	and	lungs,	and	examination	of	the	skin	for	herpes	
zoster	rash.

SORT: KEY RECOMMENDATIONS FOR PRACTICE

Clinical recommendation
Evidence 
rating References

Electrocardiography and chest radiography are recommended for patients suspected of having 
costochondritis who are older than 35 years or for any patient with signs and symptoms of coronary 
artery disease, infection, or other serious conditions.

C 21, 22

Treatment of costochondritis consists of analgesia, rest, and reassurance. Rarely is physical therapy  
or combined lidocaine (Xylocaine)/corticosteroid injections of the costochondral joints needed.

C 16, 17

A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality patient-oriented evidence; C = consensus, disease-
oriented evidence, usual practice, expert opinion, or case series. For information about the SORT evidence rating system, go to http://www.aafp.
org/afpsort.xml.
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DIAGNOSTIC TESTING

Patients	older	than	35	years,	those	with	a	history	or	risk	
of	 coronary	 artery	 disease,	 and	 patients	 with	 cardio-
pulmonary	symptoms	should	have	electrocardiography	
and,	possibly,	chest	radiography.	Further	testing	should	
be	 considered	 to	 rule	 out	 a	 cardiac	 cause	 if	 clinically	
indicated	by	age	or	cardiac	risk	status.1,21,22

Patients	 with	 fever,	 cough,	 chest	 wall	 swelling,	 or	
other	 respiratory	 findings	 on	 history	 or	 examination	
should	have	chest	radiography.	Imaging	of	the	chest	with	
computed	tomography	(CT)	can	delineate	pathology	in		

costal	cartilages	and	rule	out	underlying	pathology,	such	
as	tumors.23	CT	imaging	should	be	reserved	for	cases	in	
which	there	is	high	suspicion	of	infectious	or	neoplastic	
processes.	 Nuclear	 scanning	 with	 technetium	 99	 scin-
tigraphy	has	been	studied	to	determine	its	usefulness	in	
identifying	 patients	 with	 costochondritis,	 but	 was	 not	
found	to	be	specific	for	the	diagnosis.24	Signs	of	inflam-
mation	have	been	seen	on	gallium	or	bone	scanning	in	
scattered	case	reports	of	chest	wall	 infections,8,25,26	but	
in	only	one	case	report	of	costochondritis.16

Routine	laboratory	testing	is	not	necessary	in	patients	

Table 2. Differential Diagnosis and Treatment of Chest Wall Conditions

Condition Diagnostic considerations Treatment principles

Arthritis of sternoclavicular, 
sternomanubrial, or 
shoulder joints

Tenderness to palpation of specific joints of the 
sternum; evidence of joint sclerosis can be seen on 
radiography

Analgesics, intra-articular corticosteroid 
injections, physiotherapy16,17

Costochondritis Tenderness to palpation of costochondral junctions; 
reproduces patient’s pain; usually multiple sites on 
same side of chest2

Simple analgesics; heat or ice; rarely, local 
anesthetic injections or steroid injections16,17

Destruction of costal 
cartilage by infections or 
neoplasm

Bacterial or fungal infections or metastatic neoplasms 
to costal cartilages; infections seen postsurgery 
or in intravenous drug users; chest computed 
tomography imaging useful to show alteration or 
destruction of cartilage and extension of masses 
to chest wall; gallium scanning may be helpful in 
patients with infection

Antibiotics or antifungal drugs; surgical resection 
of affected costal cartilage; treatment of 
neoplasm based on tissue type7,8

Fibromyalgia Symmetric tender points at second costochondral 
junctions, along with characteristic tender points 
in the neck, back hip, and extremities, and 
widespread pain2,16

Graded exercise is beneficial; cyclobenzaprine 
(Flexeril), antidepressants, and pregabalin 
(Lyrica) may be beneficial18

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 common19

Oral antiviral agents (e.g., acyclovir [Zovirax], 
famciclovir [Famvir], valacyclovir [Valtrex]); 
analgesics as needed for pain; may require 
narcotics or topical lidocaine patches (Lidoderm) 
to control pain19

Painful xiphoid syndrome Tenderness at sternoxiphoid joint or over xiphoid 
process with palpation20

Usually self-limited unless associated with 
congenital deformity of xiphoid; analgesics; 
rarely, corticosteroid injections20

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 pain2,12

Rest, physiotherapy, intercostal nerve blocks; 
or, if chronic and severe: surgical removal of 
hypermobile cartilage segment12

Tietze syndrome A single tender and swollen, but nonsupportive 
costochondral junction; usually in costochondral 
junction of ribs two or three1,2

Simple analgesics; usually self-limiting; rarely, 
corticosteroid injections2,16

Traumatic muscle pain and 
overuse myalgia

History of trauma to chest or recent new onset 
of strenuous exercise to upper body (e.g., 
rowing); may be bilateral and affecting multiple 
costochondral areas; muscle groups may also be 
tender to palpation2

Simple analgesics; refrain from doing or reduce 
intensity of strenuous activities that provoke 
pain2,16

Information from references 1, 2, 7, 8, 12, and 16 through 20.
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with	 suspected	 costochondritis	 unless	 the	 diagnosis	 is	
uncertain	or	if	fever	or	signs	of	inflammation	are	present.	
Screening	patients	with	costochondritis	for	rheumatologic	
conditions	will	result	in	a	low	yield	unless	there	are	other	
systemic	 symptoms	 (e.g.,	 morning	 stiffness,	 widespread	
pain,	signs	of	an	arthritic	or	rheumatologic	cause).2

Treatment
There	have	been	no	clinical	trials	of	treatment	for	cos-
tochondritis.	Treatment	is	usually	directed	at	pain	relief	
with	 acetaminophen,	 nonsteroidal	 anti-inflammatory	
drugs	 when	 safe	 and	 appropriate,	 or	 other	 analgesics.	
Applying	heat	with	compresses	or	heating	pads	can	help,	
particularly	in	the	case	of	muscle	overuse.	Minimizing	
activities	that	provoke	the	symptoms	(e.g.,	reducing	the	
frequency	or	intensity	of	exercise	or	work	activities)	or	
using	 cough	 suppressants	 may	 also	 help	 relieve	 symp-
toms.16	Physical	therapy	has	also	been	used	for	musculo-
skeletal	chest	pain.17	Refractory	cases	of	costochondritis	
can	be	 treated	with	 local	 injections	of	 combined	 lido-
caine	 (Xylocaine)/corticosteroid	 into	 costochondral	
areas	if	severe;	however,	this	is	rarely	necessary.16

The	course	of	the	condition	is	variable,	 lasting	from	
weeks	to	months,	but	usually	abating	by	one	year.	One	
prospective	study	found	that	one	third	of	patients	had	
persistent	 chest	 wall	 tenderness	 at	 one	 year.17	 Adoles-
cents	may	also	have	a	chronic	course.4	Patients	with	cos-
tochondritis	should	be	educated	and	reassured	that	this	
is	a	benign	condition	that	will	eventually	resolve	itself.
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