
11/09/2009 © John Lant & Partners - Shoulder Symposium 1

Addenbrooke’s Hospital Cambridge
28th November 2009

� John Lant

� Alex Austin &

� Louise Carruthers

www.johnlant.co.uk
email: cpd@johnlant.co.uk

Thoracic Involvement in the 
Problematic Shoulder



11/09/2009 © John Lant & Partners - Shoulder Symposium 2

Introduction - who we are …

Outline of the talk
� Anatomical review of the thorax
� Connecting the thoracic spine to the 

shoulder
� Anatomical variations primarily 

� kyphosis & 
� scoliosis

� Influencing the problematic shoulder
� The osteopathic approach
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Anatomy of the Thorax

� 12 Thoracic (Dorsal) 
Vertebrae

� 12 pairs of ribs & 
Costal Cartilage

� Sternum & Xiphoid
Process
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Anatomy of the Thorax

� Musculature of the Spine
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Anatomy of the Thorax

� Thorax & transient 
morphology
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Anatomy of the Thorax

� Normal thoracic 
curves
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Connecting the Thoracic Spine to 
the Shoulder
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Connecting The Thoracic Spine 
to the Shoulder

� Sternocostal Joint
� Acromioclavicular

Joint attachment to 
shoulder complex

� Glenohumeral Joint 
its attachment to the 
shoulder complex
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Connecting the Thoracic Spine 
to the Shoulder

� Scapular-thoracic 
joint and its 
mechanics

� Muscular 
Attachments
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The Shape of the Thoracic 
Spine
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Variations in Anatomy of the 
Thorax: Kyphosis

� Kyphosis is a term used to describe the 
normal posterior convexity curve seen 
in the thoracic spine

� Also describes ‘abnormally increased 
convexity in the curvature of the 
thoracic spine as viewed from the side’
[White and Panjabi]
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Variations in Anatomy of the 
Thorax: Kyphosis

� Normal degree of 
Anterior-Posterior 
(A/P) curve 
� varies within the 

population 
� throughout an 

individual’s lifecycle
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Variations in Anatomy of the 
Thorax: Kyphosis

� Typically younger 
children have smaller 
A/P curves than adults, 
which increase with 
vertebral growth 
peaking after puberty

� Pre-pubescent anterior 
vertebral growth leads 
to loss and then gain of 
kyphosis

C-Th= the cervicothoracic junction; 
Th-L= the thoracolumbar region; L-
S= the lumbosacral junction.  (Cil et 
al, 2004)
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Variations in Anatomy of the 
Thorax: Kyphosis

�� Age related Changes and the  tendency Age related Changes and the  tendency 
towards increase in kyphosis towards increase in kyphosis -- loss of loss of 
anterior vertebral heightanterior vertebral height

�� HereditaryHereditary
�� PsychosocialPsychosocial
�� Soft tissue adaptation: Soft tissue adaptation: egeg: Occupational, : Occupational, 

BMIBMI
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Variations in Anatomy of the 
Thorax: Kyphosis

Other variants caused by:
� Osteoporosis (OP), Ankylosing spondylitis (AS), 

Schuermann’s Disease, tumours
� Infection eg: TB
� Trauma or pathological fracture
� Neurological Diseases i.e. Parkinsonism
� Genetic
� Scoliosis & posture
� Occupational
� Psychological (stress, depression, emotional)
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Influence of Kyphosis on 
Shoulder Girdle

� Hyperkyphosis: 
protracted shoulder.  

� Change in 
angulation of the 
glenoid anteriorly

� Hypokyphosis:
retracted shoulder 

� Change in 
angulation of the 
glenoid posteriorly
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Influence of Kyphosis on 
Shoulder Girdle
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Kyphotic Spine: Influencing  
Shoulder Problems

� Impingement Syndrome
� Bursitis
� Osteoarthritis G/H joint; A/C joint
� Rotator cuff strains/Tendonitis/tears
� Adhesive Capsulitis
� Thoracic outlet syndrome
� C7/T1 Nerve root irritation
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Variations in Anatomy of the 
Thorax: Scoliosis
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Variations in Anatomy of the 
Thorax: Scoliosis

� Scoliosis is defined as an appreciable 
lateral deviation in the normally straight 
vertical line of the spine          [White & Kuchera]

� Scoliosis (Cobb angle > 100 is common)
� Variants:

� Functional or Structural 
� Neuromuscular, congenital scoliosis, idiopathic
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Variations in Anatomy of the 
Thorax: Scoliosis

� Altered 
biomechanics of the 
spine

� Affects on the 
shoulder girdle
� Gleno-humeral 

rhythm 
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Variations in morphology of the 
Thorax: Scoliosis

Altered biomechanics
� Common 

biomechanical 
problems that may 
arise
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Scoliotic Spine: Influencing  
Shoulder Problems

� Impingement Syndrome
� Bursitis
� Osteoarthritis G/H joint; A/C joint
� Rotator cuff strains/Tendonitis/tears
� Thoracic outlet syndrome
� C7/T1 Nerve root irritation
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Other Non-biomechanical 
differential Diagnoses
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Other Non-biomechanical 
differential Diagnoses I

� Viscero-somatic influences: neurological 
referral sites in the shoulders from the
� Heart, Gallbladder, Stomach, Pancreas & 

Lungs

� Cervical spine: Disc, Spondylosis, 
Muscular

� Inflammatory/Systemic eg: Polymyalgia
Rheumatica
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Other Non-biomechanical 
differential Diagnoses II

� Carcinoma: primary and secondary
� Infection: Bone & Upper 

Respiratory Tract
� Thoracic surgery: Post-operative 

scarring, mechanical changes
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An Osteopathic Approach

Thoracic Spine & 
Shoulder; Relationships
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Osteopathic concepts

� Structure governs function

� Restoring balance

� Promoting good health

Structure
Function

Health 
Indices
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An Osteopathic Approach
Consultation & Case

History Taking
Testing
• Standing & Active examination
• Passive examination
• Other systemic checks (eg BP, 

auscultation, percussion/vibration)

Formulation of working
Diagnosis, ��������
discussion & Treatment Care Plan

Treatment
• High Velocity Low Amplitude 

thrust (HVLAT)
• Soft tissue or Neuromuscular 

technique 
• Muscle energy technique  
• Functional mobility
• Lifestyle/self-help

Referral to
GP/Specialist
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Patients’ Presenting Thoracic 
Conditions in Practice

� Fractured Clavicle
� Pectus Excavatum & Cavus
� Shingles - Intercostal
� Asthma & scalenae functions
� Rib, Costo-vertebral & Costo-sternal

syndromes
� Degenerative change
� Psychosomatic & Postural
� Primary shortened lower extremity
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Patient Care, Diagnosis & 
Osteopathic Management

� Biomechanical 
Assessment
� Soft Tissue
� Muscle & Ligament
� Fascial influences
� Joint Articulation
� Traction
� Foraminal Gapping
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Further Reading

• Clinical Biomechanics of the Spine : White A.A. 
III, Panjabi M.M. (1990)

• Atlas of Human Anatomy : Netter F.H. (2001)
• Joint Structure and Function : Levangie PK, 

Norkin CC (2001)
• Functional Anatomy of the Spine : Middleditch

A, Oliver J (2005)



11/09/2009 © John Lant & Partners - Shoulder Symposium 33

� Grivas TB, Burwell RG, Mihas C, Vasilidis ES, Triantafyllopoulos G, Kaspiris A:  
Relatively low body mass index is associated with a n excess of severe 
truncal asymmetry in healthy adolescents: Do white a dipose tissue, leptin, 
hypothalamus and sympathetic nervous system influen ce truncal growth 
asymmetry?  Scoliosis 2009, 4:13 (epub)

� Molnár S, Manó S, Kiss S, Csernátony Z:  Ex Vivo and In Vitro Determination of 
the Axial Rotational Axis of the Human Thoracic Spi ne Spine 2006 31 (6): 
E984-E991

� Harrison DE, Cailliet R, Harrison DD, Janik TJ:  How do anterior/posterior 
translations of the thoracic cage affect the sagitt al lumbar spine, pelvic tilt, 
and thoracic kyphosis?  Eur Spine J 2002 11:287-293

� Jackson RP, Hales C:  Congruent Spinopelvic Alignment on Standing Lateral 
Radiographs of Adult Volunteers  Spine 2000 25(21): 2808-2815

� Glassman SD, BridwellK, Dimar JR, Horton W, Berven S, Schwab F:  The Impact 
of Positive Sagittal Balance in Adult Spinal Deformi ty Spine 2005 30(18): 
2024-2029

� Page K-A, Steele JR:  Breast Motion and Sports Brassiere Design.  
Implications for Future Research Sports Med 1999 Apr: 27(4): 205-211

� McLain RF, Pickar JG:  Mechanoreceptor Endings in Human Thoracic and 
Lumbar Facet Joints Spine 1998 23(2): 168-173



11/09/2009 © John Lant & Partners - Shoulder Symposium 34

� Gelb DE, Lenke LG, Bridwell KH, Blanke K, McEnery:  An analysis of Sagittal
Spinal Alignment in 100 Asymptomatic Middle and Old er Aged Volunteers
Spine 1995 20(12): 1351-1358

� Upsani VV, Tis J, Bastrom T, Pawlek J, Marks M, Lonner B, Crawford A, Newton 
PO:  Analysis of Sagittal Alignment in Thoracic and Thora columbar Curves in 
Adolescent Idiopathic Scoliosis.  How Do These Two Curve Types Differ?  
Spine 2007 32(12):1355-1359

� Horton WC, Kraiwattanapong C, Akamaru T, Minamide A, Park M-S, HuttonWC:  
The Role of the Sternum, Costosternal Articulations,  Intervertebral Disc, and 
Facets in Thoracic Sagittal Plane Biomechanics.  A C omparison in Three 
Different Sequences of Surgical Release  Spine 2005 30(18): 2014-2023

� Vedantam R, Lenke LG, Keeny JA, Bridwell KH:  Comparison of Standing 
Sagittal Spinal Alignment in Asymptomatic Adolescent s and Adults Spine 
1998 23(2):211-215

� Cil A, Yazici M, Uzumcugil A, Kandemir U, Alanay A, Alanay Y, Acaroglu A,Surat
A:  The Evolution of Sagittal Segmental Alignment of the  Spine During 
Childhood Spine 2004 30(1): 93-100

� Ludewig PM, Reynolds JF:  The Association of Scapular Kinematics and 
Glenohumeral Joint Pathologies J Orthop Sports Phys Ther. 2009 Feb 39(2) 
90-104



11/09/2009 © John Lant & Partners - Shoulder Symposium 35

� Guo X, Chau W-W, Chan Y-L, Cheng J-C-W, Burwell RG, Dangerfield PH:  Relative 
anterior spinal overgrowth in adolescent idiopathic  scoliosis—result of 
disproportionate endochondral-membranous bone growt h?  Study of an 
electronic focus group debate of the IBSE Eur Spine J 2005 14:862-873

� Ludewig PM, Cook TM: Alterations in Shoulder Kinematics and Associated 
Muscle Activity in People With Symptoms of Shoulder  Impingement Physical 
Therapy 2000 March 80(3): 276-291

� Sarwark J, Aubin C-E:  Growth Considerations of the Immature Spine J Bone 
Joint Surg Am. 2007 89:8-13

� Cheung KMC, Wang T, Qui GX, Luk KDK:  Recent advances in the aetiology of 
adolescent idiopathic scoliosis  International Orthopaedics (SICOT) 2008  32:729-
734

� Kebaetse M, McClure P, Pratt NA:  Thoracic Position Effect on Shoulder Range of 
Motion, Strength, and Three-Dimensional Scapular Ki nematics Arch Phys Med 
Rehabil 1999 Aug  80: 945-950

� Korovessis PG, Stamatakis MV: Prediction of scoliotic Cobb angle with the 
use of the scoliometer . Spine 1996, 21(14):1661-6



11/09/2009 © John Lant & Partners - Shoulder Symposium 36

… and next ?


