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Cervical and Thoracic 
Spine Mobilisation 

(Charles Flynn - APA Spinal Course Level 1)

• Contraindications: Malignancy, inflammatory conditions, spinal cord compression, fracture.

• Special Care: Severe constant pain, high irritability, acute nerve root disorder and compression signs, 
reproduction of  distal symptoms, worsening of  condition, hypermobility.

• Position Patient/Therapist: comfortable, minimal pain, supported/able to support patient and sustain 
technique.

• Mobilisation: must be gentle, firm but comfortable grip/hold, supportive hands, not bony contact pain, 
slow/coordinated and gradual movement, smooth oscillations, slow return to starting position, do not cause 
spasm or distal pain.



Workshop 1 (15min)

Manual Therapy techniques for thoracic mobilisation
• Manipulations (Screw, Pistol)

• Exercises for Thoracic Mobility (rotation, Extension, Side-Flexion)



Acute Costovertebral Pain

• Disorders affecting or involving the costotransverse and costovertebral joints and ligaments.

• Costotransverse joint: articulation between the articular costal tubercle of  the rib and the costal facet of  the 
transverse process of  a thoracic vertebra.

• Costovertebral joint: articulation between the costal facet or demi-facets and the head of  the rib.

• These facets form a solid angle whose base consists of  the annulus fibrosis of  the intervertebral disc.

• A synovial joint ensures the connection between the rib and the thoracic vertebra.



There are 5 ligaments that limit the movement of  the costotransverse 
joints:

• Superior costotransverse
• Intertransverse 
• Lateral costotransverse
• Radiate ligament of  head of  rib
• Inferior costotransverse 
• Posterior costotransverse (5th-10th rib)

The costovertebral ligaments are dense and fibrous, and the majority of  
fibers run in a uniform direction. 
They have an ample amount of  elastic fibers that stretch with movement 
in one direction and shorten with movement in the opposite direction, 
therefore remaining taut rather than becoming lax.



Anatomy



Anatomy



Fun Fact
There are 108 costovertebral ligaments in the normal human 

thoracic spine, and they are essential to its stability and function



Costovertebral Joints

• Innervation is supplied by the lateral branch of  the thoracic dorsal rami of  C8 and T1 to T11.

• The costovertebral joints receive this innervation in a segmental fashion with each joint receiving fibers from the 
level above and directly below it. 

• Pain originating from the joints is well-localized and level specific. 

• This seems to follow Hilton’s law, which states “that the innervation of  a joint is the same innervation as the 
muscles which move the joint and the skin overlying the joint”.



Clinical Presentation

• The most common state is straining of  cv/ct joints as a result of  hyperextension of  the ligaments.

• This type of  injury occurs after a sudden movement (twisting, bending or overextension of  the spine).

• Benign events such as sneezing, coughing or postural strain can also activate nociceptive receptors and 
result in pain, muscle spasm and disability.

• Pain with costovertebral joint strain is usually unilateral, occurring with movement of  the spine, 
especially twisting and lateral bending. 

• Deep breaths, coughing and sneezing may elicit pain, which may radiate to the scapular region or 
anterior chest wall.



Differential Diagnosis

• Vertebral/rib fracture (the majority of  posterior rib fractures occur at the rib neck between the costovertebral and costotransverse joint)

• Intervertebral disc protrusion/herniation

• Spinal stenosis

• Spinal nerve irritation/entrapment

• Paraspinal muscle or ligament strain

• Diffuse idiopathic skeletal hyperostosis

• Intercostal neuralgia, upper thoracic syndrome (T4 syndrome: symptoms include headaches, neck and arm pain and paresthesia)

• Ankylosing spondylitis

• Osteoarthritis

• Zygapophyseal joint dysfunction

• Active trigger points

• Visceral referred pain (cardiac, aortic, renal, pulmonary, oesophageal, gallbladder or hepatobiliary origin)

• Metastatic malignant lesions



Case Study
Subjective Assessment

30 y.o. woman, complains of  thoracic pain that started gradually 2 weeks ago after joining a Muay Thai boxing gym 
( doing 4 classes/week).

The pain was located lateral to the spine and medial to the vertebral border of  the right scapula. The pain started 
to spread from the back to the side of  the thorax towards the breast.

Each full breath was accompanied by a sharp  shooting pain from T6 towards the rib angle. She feels that she 
hasn’t been able to take a deep breath for 2 weeks.

Her GP referred her for X-rays (clear) and suggested that was a “soft tissue injury” that would heal with time.

She has been taking anti-inflammatories and had a massage which provide temporary relief.

She is worried about the constant pain and the inability to exercise as she wants to lose weight before her 
wedding.



Case Study
Subjective Assessment

Most  movements and/or sustained postures aggravate her pain, especially left thoracic rotation 
combined with extension.

Cervical movements did not aggravate her pain.
She is struggling to sit at work and type for more than 30min. She often wakes up at night due to 

discomfort, having to sleep in a semi-reclined position.

Clinical Reasoning - What are your thoughts at this stage?
• Hypothesis and why? Dominant pain mechanism (local, central)? Source of  pain? 
• Psychosocial impairments, attitudes and beliefs
• Red flags
• Physical/Functional impairments or limitations
• Contributing factors



Clinical Reasoning

• Possibly a mechanical dysfunction – Right facet or Costotransverse joint in mid-thoracic region (T3-8) 
associated to somatic or neurogenic pain from intercostal nerve in mid-thoracic region.

• When there is an articular dysfunction, exercise can potentially increase local pain.
• If  mechanical problem, anti-inflammatories  have limited long-term effect since inflammation is not the 

primary source of  pain.
• Massage does not affect the biomechanics of  a blocked joint, therefore, the relief  is temporary.
• Precautions: irritability and potential neural involvement (referred pain to lateral thorax).
• Symptoms are most likely to come from thorax: consistency, reproducibility and focused location are 

qualities  of  a local source of  pain rather than referred pain (from neck). 
• Breathing complains are common when biomechanics of  the ribs are affected.



Case Study
Objective Assessment

• Minor Thoraco-Lumbar Scoliosis of  R convexity.
• Bilateral hypertonicity of  Erector Spinae in mid-thoracic region.
• Breathing pattern shallow and apical
• Thoracic AROM: limited in all directions, pain at right T5-6 level referring to R 6th rib.
• PPVIMs: Extension and L rotation where limited with end-feel if  reactive muscle spasm
• PAIVMs: T5-6 facet stiffness R>L and tender on palpation ++, right 6th rib-T6 costotransverse joint was painful and stiff  

(hard end-feel).
• The skin beneath the right 6th rib was hypersensitive compared to left side and segments above and below.

Clinical Reasoning
What would your initial management involve?
What self-management advice would you give her today?



Clinical Reasoning

• Treatment options: GV manipulation on T5-6 or GIII oscillations or sustained mobilisation if  tolerated by patient.

• STR on ES to reduce muscle tone.

• Taping (rigid/Ktape) across T5-6 to reduce thoracic rotation.

• Postural advice (ergonomics).

• Education regarding possible increase of  local pain for 2-3 days post treatment but followed by improved mobility and 
ability to deep breath.

• Further assessment is necessary to determine influence of  posture (core) and scapular muscles as contributing 
factors.

• A progressive postural and strengthening program should be delivered to improve sitting endurance at work and 
return to Muay Thai!.



Workshop 2 (20min)

Manual Therapy techniques for thoracic mobilisation
• Palpate T5-6 facet and costotransverse joints T6-Rib5, T6-Rib6, Rib5-6 intercostal space 

towards the rib angle.
• Perform T5-6 rotational PPVIMs

• Perform T5-6 right facet GIII PAIVMs and T6-Rib6 costotransverse GIV PAIVMs 
• If  comfortable, perform a GV manipulation at T5-6 (Screw)

• Advice 1 thoracic mobility exercise to improve thoracic extension at T5-6 level and 1 
exercise to improve thoracic rotation to left at same level. DO NOT USE THE COMMON 

ONES like book openers J



Reading Resources

• Jones, M. A., & Rivett, D. A. (2004). Clinical reasoning for manual therapists. Edinburgh: Butterworth Heinemann.

• Saker, E., Graham, R. A., Nicholas, R., D’Antoni, A. V., Loukas, M., Oskouian, R. J., & Tubbs, R. S. (2016). Ligaments of  
the Costovertebral Joints including Biomechanics, Innervations, and Clinical Applications: A Comprehensive Review with 
Application to Approaches to the Thoracic Spine. Cureus, 8(11), e874. http://doi.org/10.7759/cureus.874

http://doi.org/10.7759/cureus.874

