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Case 14 – Introduction
(and a bit of anatomy)

Prof M J H McCarthy
Consultant Spinal Surgeon
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DISCLAIMER: This session is being recorded in video/audio format 
by Cardiff University.

• By attending this session you are giving your implied consent to the possibility of being recorded.
• Be aware that if you ask a question or comment during the session your likeness and/or voice may appear on the final 

recording.
• If you do not wish for your likeness and/or voice to be recorded ask the presenter/s to either pause the recording before 

posing your question/comment or request your likeness and/or be removed after the session.

• This session is not a definitive statement. Mistakes may be part of the recording.
• If published, by accessing the subsequent recording you are implicitly agreeing not to copy, edit or distribute any part of 

the session recording without express permission from the presenter and/or the University.
• Session attendees must not make their own audio or video recordings of the session in whole or part, unless it is has 

been pre-approved by the University in order to support established additional requirements.
• The recording may be used by Cardiff University for the purposes of education, teaching and research for only the 

specified programme and cohort.   To use a recording for another programme or cohort, permission must be obtained by 
the presenter/s first.

• If you object to any of these conditions please make it known to the presenter/s BEFORE the session commences.
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Welcome to Case 14
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Case 14

• The best Case there is!

• Learn about the Spine (not just back pain)
• Probably the only time you ever will…

• Most important ways to learn
• active engagement and have fun
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SUMMARY – NO ONE SIZE FITS ALL OPTION…
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Back Pain Is Important!
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• Be prepared: you will NOT find all of the answers
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I don’t know I’m crap

I know I’m crap I know I’m good

I’m so good I don’t
realise it anymore
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0800         1800
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What I have cancelled to teach you…

• Mon  - 10 Outpatient Appointments (OPAs)
• Weds - 4 spinal injections and 2 OPAs
• Thurs - 3 Spinal operations
• Fri  - MDT

• Mon  - 10 OPAs and 2 operations
• Wed  - 4 spinal injections and 2 OPAs
• Thurs - 15 paediatric OPAs and 10 OPAs
• Fri  - 10 OPAs
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The Case

• The beginning
• The middle
• And finally the 
 …Twist…

• CSI Spine
• Escape Room
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Plenaries aka Lectures

• Lectures
• Introduction Case 14
• Neurophysiology
• Bone Pathophysiology
• Anatomy Lecture
• Spinal Radiology
• Spinal Pathology 1, 2 and 3
• Examination Skills and Wrap Up

• Please turn up to the live lectures – you will get higher marks in the 
exam…
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Clinical Examination Practical

• Wednesdays
• Learn to take a history, examine the spine and neurology
• Small group sizes and standardized

• Thursdays
• Examine patients

• Watch the video lecture before you come!
• Watch the 4 new essential videos
• Be prepared to examine each other
• Wear scrubs / appropriate clothing on Thursday
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Community Clinical Learning

• Thursdays

• Pharmacy Session
• Pain management
• Get the electronic BNF app

• People First Learning Disabilities
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Practicals / Tutorials

• Anatomy

• Lumbar Puncture

• Cord Syndromes
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Understanding People

• Workbook

• Low Back Pain eModule

• Very IMPORTANT in low back 
pain / spinal complaints
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SDL aka Reading

• What do I need to know? – to pass the 
exam or become a good doctor?
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Reading List

• Learning central / E-Learning / Evidence Based Learning and 
Numeracy

• Don’t need to read everything – unfortunately not one single book 
that covers everything

• Don’t forget the web resources, examination videos, Deanery pain 
page, Flashcards and ASIA chart

• https://cardiffandvaleclassic.communityhealthpathways.org/
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READ!
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Optional Guest Lecture 
Monday 9th March 1700
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Spinal Anatomy SBAs

• At what level does the spinal cord end in an adult?
A. T11/12
B. T12/L1
C. L1/2
D. L2/3
E. L3/4
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Spinal Anatomy SBAs

• Which of the following muscles is a strong stabiliser of the spine?
A. Longissimus
B. Spinalis
C. Erector spinae
D. Multifidus
E. Psoas major
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Spinal Anatomy SBAs

• Which structure(s) pass through the transverse foramen of C7?
A. Vertebral artery and fat
B. Vertebral vein and fat
C. Vertebral artery, vein and fat
D. Vertebral artery and sympathetic trunk
E. Vertebral vein and sympathetic trunk

27

Spinal Anatomy
• So what?...

• LBP is VERY COMMON
• Feel the pulse in your neck…
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Doctors MUST know Anatomy
to know what they are treating
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The Spine

Do you have these at birth?
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Neural crest:
forms PNS, pia mater, spinal ganglia, 
sympathetic trunk

Neural tube:
forms spinal cord

Notochord:
forms anterior vertebral bodies and 
nucleus pulposus
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Growth

• Primary Ossification
• Centrum (body) and 2 halves of arch form from mesoderm in utero by 

14th week
• Fuse at age 6-8

• Secondary Ossification
• Epiphyseal ring apophyses, tips of spinous and transverse processes, 

tips of articular processes, lumbar mamillary processes ossify at 
puberty
• Fuse by age 25
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Growth

• Horizontal Growth by periosteal ossification mainly first 7 years 
(AP 5-10x, Lat 3-5x)

• Vertical Growth by superior and inferior growth plates mainly first 
5 years (2-4x height)
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upper cervical spine - Axial

lower cervical spine – Sub-Axial

Cervical Anatomy
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Cervical Anatomy

• 7 Bones 8 Nerves
• Typical

• C3-6
• Bifid spinous processes + foramen transversum

• Atypical
• Atlas and Axis
• C7 (vertebra prominans)

• Flexion / Extension / Lateral Bend / Rotation
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Anatomy – Anterior Neck

• Superficial and Deep Fascia:
• Superficial
• surrounds platysma 

• Deep
• Superficial – SCM + Trapezius
• Middle – pretracheal + carotid sheath
• Deep – prevertebral

• Anterior and Posterior Triangles
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Thoracic Anatomy

• 12 Vertebrae
• Smaller than Lumbar
• Facets Frontally Orientated in A-P View
• Spinous Processes Longer, Distally Orientated
• Transition at Thoracolumbar Junction T9-12
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Thoracic Anatomy

• Left side flattened due to aorta
• Heart shaped
• 1st, 11th and 12th ribs articulate solely with named vertebra
• 2-10 with rostral neighbour
• Articulate with anterior part transverse process and vertebral body 

(costotransverse and costovertebral joints)
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Chest Wall and Stability

• Stability from bony anatomy, soft tissues and chest wall
• Rib Cage and sternum increase stability
• Removal of sternum or rib heads decreases thoracic stiffness
• Removal 1 or 2 ribs has little effect
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Lumbar Spine
• L1 to L4 ‘Typical’ Lumbar Vertebrae 
• Wide strong kidney shaped bodies with parallel 

endplates 
• Wide posterior arch fusing to form a horizontally 

projecting spinous process
• Superior facets face posteromedially
• Inferior facets face anterolaterally
• Flexion / extension mostly, some lateral bend, 

minimal rotation
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Surgical Approaches
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Surgical Anatomy
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Muscles of the Back

• Superficial
• Iliocostalis, longissimus, spinalis
• Aka ERECTOR SPINAE

• Intermediate
• Semispinalis (capitis, cervicis, thoracis), levator costarum, multifidus
• Aka TRANSVERSOSPINALES

• Deep
• Interspinalis, intertransversalis, rotatores

• Supplied posterior primary rami
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Muscles of the Back

• Covering Muscles
• Splenius capitis
• Serratus posterior superior
• Rhomboid minor
• Rhomboid major
• Serratus posterior inferior
• Trapezius
• (laterally – latissimus dorsi and serratus anterior)
• (anteriorly – psoas, quatratus lumborum, abdominal muscles)
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Multifidus

• Multifdus originates from spinous process 
and inserts on mammillary process 1 level 
below
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Intervertebral Disc

• NUCLEUS PULPOSUS
• GAGS. Hydrated Aggrecans
• Hydrostatic structure

• ANNULUS FIBROSUS
• fibrocartilagenous structure with different 

“mesh-type” layers

68

A

B

C

D

E

ANATOMY SESSION
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Biomechanics

Rigid

Flexible

Flexible
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SEE SPINAL CORD LECTURE
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And now a funny video from…
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