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Unmasking Rib Pain

Differentiation and management of atraumatic rib pain
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. " ? . Ribs are essential for functional integrity of the
y rib pain”? - =

. Currently there is a lack of research into thoracic
and particularly rib pain

. Musculoskeletal chest wall pain accounts for
44.6% (Verdon et al., 2007) and 46.6% (Bosner
et al., 2010) of patients presenting to GP with
chest pain

. Many different conditions and masqueraders that
can present with thoracic pain
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Biomechanics

joint

Costovertebral
joint

Anterior

Anterior

Upper Ribs

Lower Ribs

The ribs rotate along the line of the neck of the rib - which changes
orientation from the upper to lower ribs (Levangie & Norkin, 2011)

Asymmetrical rib motion during right vertebral rotation. The ipsilateral rib posteriorly
rotates, while the contralateral rib anteriorly rotates. (Lee, 2015)




Challenges in diagnosing rib pain 8 or qumvaians

liver & gallbladder

[irritation of diaphragm) '

AUSTRALIA

When back pain isn’t just back pain (Klineberg et al., 2007)

Cardiac ischemia
(common)

Dissecting abdominal aortic:

aneurysm,

visceral injury Cardiac ischemia
(atypical)

Pyelonephritis,

renal stones Cholelithiasis,
peptic ulcer disease,
pancreatitis

Deep-seated pelvic pai

Classic low back pain,

s secondary lumbar spondylosis
MEar;gmnetnosm ere, tearing
Prostatitis Colicky

Activity-related, persistent
Cramping, spasmatic, abdominal

. Activity-related, persistent

" | Cramping, spasmatic,
— abdominal




Differential Diagnosis

Musculoskeletal chest
wall pain
At least 2 of the following;
« Stinging or stabbing
pain
*  Well localised

* Neither retrosternal
nor oppressive

« Pain reproducible by
palpation

(Bosner et al., 2010)
(Ronga et al., 2012)

Pain of cardiac origin

Deep, substernal pain
that may radiate

Shortness of breath
Pain on exertion
Diaphoresis
Pallor
Nausea

(Mot et al., 2021)
(Fruth, 2006)

Pain of pulmonary
origin
Pleuritic chest pain

Associated with fatigue
and/or dyspnoea

Asymmetrical lung
expansion

Persistent cough
Changes on auscultation
(Tamariz et al., 2004)

(Grief & Loza, 2018)
(Currie et al., 2007)
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Malignancy/Infection

Progressively worsening
symptoms

Recent surgery or needle
use

History of cancer or
immunosuppression

Recent weight loss

6

(Fruth, 2006)
(Finucane et al., 2020)



Differential Diagnosis T orloummsing

Recent weight loss

Nausea or vomiting

Ml Symptoms changed after eating or worsening with fatty foods gl

bscapular

(worse o Changes in urinary frequency and/or output iting,

(Fruth, 2006)

(Finucane et al., 2020)



Anterior rib pain

Condition

Costochondritis

Tietze’s syndrome

Slipping rib syndrome

Pain Quality

Aching, sharp or pressure like
pain

Sharp and stabbing pain at
onset, persisting as a dull
aching pain

Sharp, stabbing pain
sometimes associated with
an audible click

Costochondral joint

Sternocostal joint
1strib
Clavicular facet

2nd

i 2 Manubriosternal
3rd A ligament over
manubriosternal
joint

:— Costal facet of the
4th chondrosternall
junction
(Sternocostal joint)

4 Xiphoid process

Interchondral ligaments

Exposed interchondral joint

Aggravating factors

Stretching
Sneezing
Coughing
Inspiration
Trunk flexion

Stretching
Sneezing
Coughing
Inspiration
Trunk flexion
Prone lying

Trunk flexion
Twisting

Strong abdominal
contraction

(Verdon et al., 200



Anterior rib pain

Costochondritis

(Rovetta et al., 2009)

Examination

» Pain well localised by history and/or examination and reproduced on palpation

(Ronga et al., 2012)
* Crowing rooster manoeuvre (Epstein et al., 1979)
» Horizontal adduction manoeuvre (Epstein et al., 1979)
» Exclusion of other causes of chest pain
Management

* No high-quality studies have examined the effectiveness of any treatment
options for costochondritis (Mott et al., 2021)

Crowing rooster manoeuvre

EES

(Mott et al., 2021)

~ AF -
Horizontal adduction manoeuvre
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Anterior rib pain

Tietze’s syndrome

(Sawada et al., 2019)
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Sharp and stabbing pain at onset,
persisting as a dull aching pain (Ayloo et
al., 2013)

Typically involves the costochondral
junction of ribs 2 and 3 (Mott et al., 2021)

Key physical examination finding is
tenderness and visible swelling of the
costal cartilages (Calabro et al., 1980)

CT imaging may be important to rule out
other causes (Thongngarm et al., 2001)
(Sik et al., 2009)




branch of the

Slipping rib syndrome —_— Y, S :

nerve

Anterior rib pain ... O e

i~ Posterior (dorsal)
§  primary ramus of
spinal nerve

Anterior (ventral)
primary ramus of
spinal nerve

Sympathetic
ganglion
ganglion

Underside view of the intercostal nerve which is vulnerable to
irritation(Vallieres, 2007)

CRUNCH

The slipping cartilages may
N curve beneath the
superior cartilages.

Slipping of the costal cartilages
(Van Tassel et al., 2019)

CRUNCH

9th rib motion in a patient with slipping rib syndrome
viewed by dynamic ultrasound while performing
Hooking manoeuvre (McMahon, 2018) abdominal crunch (Van Tassel et al., 2019)

-



Stress Fracture B orquemians
First rib

Center Center to posterior Posterior
Transverse Oblique Transverse

Observed patterns in first rib stress fracture in relation to the groove for the
subclavian artery
(Kawashima et al., 2020)

Opposing forces of the scalenes and serratus anterior which contributes 12
to the development of first rib stress fracture (Kim & Hong, 2017)



Stress fracture
Ribs 4-8

CHEST WALL PAIN CLINICAL
MANAGEMENT PATHWAY oyt viskes

the boat

v g

Resume modified
on water training

No pain on /
Athlete subjective /
Presantotion objective tests

Remove from
on water trg for Re-evaluate
4 days Dayd

Full Training

Consider longer
period of time off
water
Based on 13 cases of rib
stress reaction / stress
Based on 28 cases of fracture 2 week graded
chest wall pain in rowers return fo on water
Less thon training
/ five tests +ve
Residual pain on
subjective /
objective tests » 34 weeks no on
\ “Stress water training
Five or more Reaction”™
test +ve
Predictive Subjective / Objective Tests
« Push Up CTScan No pain on
subjective /
o SitUp {Real Time US or MRI) iective tests
* Deep Breath /\
* Cough -
*Rib spring Shress 46 :’";’ noon
—’( water troining
« Night Pain Frocture” H 1 1
pe Triple phase bone scan showing rib
- s

stress fracture
(Hooper et al., 2011) (Gregory et al., 2002)



Stress fracture

Ribs 4-8 - — —
Predictive Subjective / Objective Tests

* Push Up

* Sit Up

* Deep Breath
* Cough

*Rib spring

* Night Pain

CHEST WALL PAIN CLINICAL
MANAGEMENT PATHWAY

e ADL’s

Triple phase bone scan showing rib
stress fracture
(Gregory et al., 2002)



Stress fracture

Ribs 4-8 Based on 13 cases of rib
stress reaction / stress
fracture 2 week graded
return to on water
training
A

3-4 weeks no on
water training

/

CT Scan | Nopalson
_ subjective /
(Real Time US or MRI) objective tests

4-6 weeks no on
water training

CHEST WALL PAIN CLINICAL
MANAGEMENT PATHWAY 1

Triple phase bone scan showing rib
stress fracture
(Gregory et al., 2002)




Posterior
rib pain

Pain locations are unreliable in
diagnosis (Young et al., 2008)

Costotransverse joint
restrictions present with a
contralateral restriction
pattern (Lee., 2003)

Manual examination of rib
mobility has moderate intra-
rater reliability and fair inter-
rater reliability (Cibulka et al.,
2023)

Lateral
costo-transverse
ligament

ligament

Anterior costovertabeal

(reciate) aemerd (Vallieres., 2007)

of rib head

0
0
.
: .
— T;. —Right T2
0
Left T5 o Right T4
0
LT 'Tga Right T6
T%Q
0

Composite diagram of costotransverse joint pain
patterns (Young et al., 2008)
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Movement testing of the 9t rib - ask the patient to perform
thoracic flexion and evaluate relative motion between rib
and transverse process (Lee., 2003)



Management of posterior rib pain

Address dysfunction in the
lumbopelvic stabilizing system

Isolate a contraction of the local
thoracic segment stabilisers

Practice for precision and
integrate with breathing

Add global muscle system

Proposed motor control training program
(Lee., 2003)

AP manipulation of left 6! rib (Lee., 2003) 17



Summary
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Condition Location Interview findings Key Examination findings
Usually unilateral 20 — 5t Aching, sharp or pressure like pain Local tenderness
Costochondritis y Aggravated by movements that stress the Crowing rooster manoeuvre

Tietze's syndrome

Slipping rib syndrome

First rib stress fracture

Lower rib stress
fracture

Costovertebral or
costotransverse joint
dysfunction

costochondral junction

Unilateral 2nd or 3 costochondral
junction

Lower rib cage

Posterior shoulder and scapula
region, may report deep in axilla,
clavicle or neck

Pain along the medial border of
the scapula, radiating laterally
around the chest wall

Well localized and level specific
to joint dysfunction

costal cartilages

Sharp and stabbing at onset, with persisting
dull aching pain

Aggravated by movements that stress the
costal cartilages

Sharp, stabbing pain sometimes associated
with a click or pop
Aggravated by strong abdominal contraction

Dull aching pain, may have progression to
sharp pain
Weightlifting or throwing sports

Dull aching pain, may have progression to
sharp pain
Rowing or swinging sports (golf, tennis)

Dull aching pain, less commonly described
as sharp or burning pain

Aggravated by deep breathing, coughing,
thoracic movements

Horizontal adduction manoeuvre

Fusiform or bulbous swelling at the costal
cartilage

Local tenderness

Imaging - CT

Local tenderness
Hooking manoeuvre
Intercostal nerve block

Local tenderness
Pain with overhead activity
Imaging — Bone scan, CT, MRI

Local tenderness and rib spring

Functional tests include deep breathing, push
ups, sit ups, coughing

Imaging — Bone scan, CT, MRI

Manual examination of CV/CT joints may
demonstrate pain or hypomobility

Contralateral restriction pattern for CTJ
dysfunction 18




Concluding
remarks
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Thoracic pain should be treated with a high level of
suspicion, with care to exclude non-musculoskeletal
conditions

Some signs and tests have been described in the
examination of rib pain, however there is no validated data
to guide their use

Important to be aware of biomechanics and symptom
patterns from an examination perspective

Limited data to guide treatment, high emphasis on clinical
reasoning to address impairments
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