Chapter 8
Vertebral Column
Darv Nomann
Lesson 1 

Anatomy and Procedures of the

Cervical Spine

Anatomy: Vertebral Column

· Forms the central axis of the skeleton

· Centered in the midsagittal plane

· Located in posterior trunk

· Functions

· Encloses and protects spinal cord

· Supports trunk and skull

· Provides muscle attachments

Anatomy: Cervical Vertebrae

· Seven in number

· Occupy the neck region

· First two are atypical to join with skull

· C1 or atlas

· C2 or axis

· C7 is also atypical to join with T-spine

Anatomy: C1 (Atlas)

· Consists of 

· Anterior arch

· Posterior arch

· Two lateral masses

· Two transverse processes

· C1 has no vertebral body

Anatomy: C2 (Axis)

· Has a conical process, called the dens or odontoid, on upper, anterior of body

· Odontoid is received into anterior ring of C1 

C1 superior aspect

Anatomy: C7 

· Also called the vertebra prominens because of its long, prominent spinous process

· Easily palpated

Cervical Vertebrae

Superior aspect of typical cervical vertebrae

General Procedural Guidelines

· Patient preparation

· General patient position

· IR size

· SID

· ID markers

· Radiation protection

· Patient instructions

Patient Preparation

· Patient preparation for cervical spine (C-spine) procedures requires removal of artifacts from the anatomy of interest

· Earrings

· Necklaces

· Clothing artifacts

· Secure all patient possessions in designated manner and location 

General Patient Position

· Ambulatory patients

· Upright or recumbent

· Nonambulatory patients

· Alter positioning to maximize patient comfort

· Trauma patients

· Move IR and CR to obtain images to maximize patient safety (see Chapter 13, pp. 28 and 32)

IR Size

· Textbook gives guidelines  

· Use smallest IR that will demonstrate anatomy

· Collimate field size to anatomy of interest

SID

· SID is standardized as a part of procedural protocol

· When SID is not specified under a projection, Merrill’s Atlas recommends 48˝ (122 cm)

· 60(( to 72(( (152 to 183 cm) SID recommended for projections with increased OID

ID Markers

· Right or left side markers must be included on each image

· Other required ID markers must be in the blocker or elsewhere on the final image

Radiation Protection

· Shield pediatric patients and patients of reproductive age

· Refer to guidelines on p. 390, Volume 1

· Other radiation protection measures

· Close collimation 

· Optimum technique factors 

Patient Instructions

· Explain and demonstrate positions, when possible 

· Respiration is suspended during most


C-spine essential projections

· Lateral (Grandy) technique: suspension after full expiration to depress shoulders

· AP open-mouth position: patient phonates “ah” to depress tongue to floor of mouth

· Swimmer’s technique can use breathing technique to blur lung anatomy

Radiographic Procedures

Essential Projections of the 

C-Spine

· AP open-mouth position for C1 and C2

· AP axial 

· Lateral (Grandy)

· Lateral 

· Hyperflexion

· Hyperextension

· AP axial oblique 

· RPO

· LPO

· PA axial oblique 

· RAO

· LAO

Essential Projections: Cervicothoracic Region

· Lateral (swimmer’s technique)

AP C1-C2, Open Mouth

· Patient position

· Supine

· Part position

· Align edge of upper incisors and mastoid tip perpendicular to IR

· Mouth open as wide as possible

· CR 

· Directed perpendicular to the IR

· Enters patient at midpoint of open mouth

· Collimated field

· Includes from upper incisors to tip of chin

· C1 and C2 in center of field

AP Axial C-Spine

· Patient position

· Upright or supine

· Part position

· Shoulders in same horizontal plane

· MSP aligned with long axis of IR

· C4 in center of IR

· MSP of head perpendicular

· Extend chin to place occlusal plane perpendicular to tabletop

· CR 

· Directed through C4 at 15 to 20 degrees cephalad

· Collimated field

· Includes C3 to T2 and all surrounding soft tissue

Lateral C-Spine (Grandy)

Note: Lateral projection demonstrates zygapophyseal joints of C-spine.

· Patient position

· Upright, seated or standing

· Part position

· MCP perpendicular to IR

· MSP parallel to IR

· C4 in center

· Shoulders in same horizontal plane and relaxed down

· Chin elevated and mandible protruded

· CR 

· Horizontal and perpendicular to C4

· Collimated field

· Includes from sella turcica to top of T1 body

Note: If top third of T1 is not demonstrated, lateral of cervicothoracic is required.

Lateral C-Spine
 Hyperflexion and Hyperextension 

Note: Fracture and/or pathology must be ruled out before attempting these positions. Used to demonstrate absence of normal movement from trauma or disease.

· Patient position

· Upright, seated or standing

· Part position

· Same as for lateral (Grandy)

· Hyperextension: Have patient relax head as far back as possible 

· Hyperflexion: Have patient put chin as close to chest as possible

· CR

· Horizontal and perpendicular to C4

· Collimated field

· Includes from sella turcica to T1

AP Axial Oblique C-Spine

Note: Intervertebral foramina on side farther from IR is demonstrated.

Note: Both sides are examined for comparison.

· Patient position

· Upright, seated or standing, in 45-degree posterior oblique position (preferred)

· Recumbent 45-degree posterior oblique position

· Part position

· Head and body at 45-degree angle from IR

· C-spine centered to IR

· IR centered to C3

· Chin elevated and protruded

· CR

· Directed to C4 at 15 to 20 degrees cephalad

· Collimated field

· Includes all seven cervical vertebrae and surrounding soft tissue

PA Axial Oblique C-Spine

Note: Intervertebral foramina on side closer to IR is demonstrated.

Note: Both sides are examined for comparison.
· Patient position

· Upright, seated or standing, in 45-degree anterior oblique position (preferred)

· Recumbent 45-degree anterior oblique position

· Part position

· Head and body at 45-degree angle to IR

· C-spine in center of IR

· IR at level of C5

· Chin elevated and protruded

· CR 

· Directed to C4 at 15 to 20 degrees caudad

· Collimated field

· Includes all seven cervical vertebrae and surrounding soft tissues

Essential Projections: Cervicothoracic Region

· Lateral (swimmer's technique)

Lateral Cervicothoracic Swimmer's

Note: This projection is needed when C7 is not well demonstrated on lateral C-spine projection.

· Patient position

· Upright, seated or standing, in true lateral position

· Recumbent true lateral position with head resting on arm or other firm support

· Part position

· MCP centered to midline of grid

· Extend arm closer to IR above head and rotate humeral head anteriorly

· If upright, flex elbow and rest forearm on head

· Depress shoulder further from IR, if possible

· Head and body in true lateral position

· C7-T1 interspace in center

· CR

· Perpendicular to C7-T1 interspace if shoulder away from IR is depressed

· If shoulder cannot be depressed, angle


3 to 5 degrees caudad

· Collimated field

· Includes lower cervical and upper thoracic vertebrae

Lesson 2

Image Critique of the

Cervical Spine

Image Evaluation

Essential Projections

C-Spine and Cervicothoracic Spine

AP C1 and C2

Open-Mouth Position

· Dens, atlas, axis, and C1-C2 articulation

· Entire articular surfaces of C1-C2 to check for lateral displacement

· Superimposed occlusal plane of upper incisors and skull base

· Wide-open mouth

· Shadow of tongue not over C1-C2

· No rotation

· Mandibular rami equidistant from dens

AP Axial C-Spine

· C3 through T2 and surrounding soft tissue demonstrated

· Mandible and occiput superimposed over atlas and most of axis

· Open intervertebral disk spaces

· Spinous processes equidistant to pedicles

· Spinous processes aligned with midline of cervical bodies

· No rotation

· Mandibular angles and mastoid processes equidistant to vertebrae

Lateral C-Spine (Grandy)

· All seven cervical vertebrae and one third of T1

· Mandibular rami not superimposing atlas or axis

· Superimposed (or nearly so) mandibular rami

· No rotation or tilt of C-spine

· Superimposed, open zygapophyseal joints

· Superimposed, open intervertebral disk spaces

· C4 in center of image

· Spinous processes in profile

· Bone and soft tissue detail

Lateral C-Spine
Hyperflexion and Hyperextension

· Hyperflexion position

· Body of mandible almost vertical, if normal

· All seven cervical bodies in true lateral

· All seven cervical spinous processes in profile

· Hyperextension position

· Body of mandible almost horizontal, if normal

· All seven cervical bodies in true lateral

· All seven cervical spinous processes in profile

AP Axial Oblique C-Spine

· Open intervertebral foramina farther from IR, from C2-3 to C7-T1

· Open intervertebral disk spaces

· Foramina uniform in size and contour

· Chin does not overlap atlas and axis

· Occipital bone does not overlap atlas

· C1-C7 and T1 demonstrated

PA Axial Oblique C-Spine

· Open intervertebral foramina closer to IR, from C2-3 to C7-T1

· Open intervertebral disk spaces

· Foramina uniform in size and contour

· Chin does not overlap atlas and axis

· Occipital bone does not overlap atlas

· C1-C7 and T1 demonstrated

Lateral Cervicothoracic
Swimmer's

· Lower cervical and upper thoracic vertebra, not appreciably rotated from true lateral

· Humeral heads minimally superimposed on vertebral column

· Adequate x-ray penetration through shoulders

Lesson 3

Anatomy and Procedures of the

Thoracic Spine

Anatomy: Thoracic Vertebrae

· 12 in number

· Occupy the posterior thorax

· Unique features

· Costal facets on posterior, lateral sides of bodies for articulation with head of ribs

· Facets on transverse processes for articulation with tubercle of ribs (except for T11 and T12)

Superior aspect of thoracic vertebrae
General Procedural Guidelines

· Patient preparation

· General patient position

· IR size

· SID

· ID markers

· Radiation protection

· Patient instructions

Patient Preparation

· Patient preparation for middle to lower vertebral column procedures requires removal of artifacts from the anatomy of interest.

· Necklaces

· Clothing artifacts

· Provide gown

· Secure patient possessions in designated manner and location 

· Ambulatory patients

· Upright or recumbent

· Nonambulatory patients

· Alter positioning to maximize patient comfort

· Trauma patients

· Move IR and CR to obtain images to maximize patient safety (see Chapter 13, pp. 28 and 32)

IR Size

· Textbook gives guidelines 

· Use smallest IR that will demonstrate anatomy

· Collimate field size to anatomy of interest

SID

· SID is standardized as a part of procedural protocol

· When SID is not specified under a projection, Merrill’s Atlas recommends 48(( (122 cm)

ID Markers

· Right or left side markers must be included on each image

· Other required ID markers must be in the blocker or elsewhere on the final image

Radiation Protection

· Shield pediatric patients and patients of reproductive age

· Refer to guidelines on p. 390, Volume 1

· Other radiation protection measures

· Close collimation 

· Optimum technique factors 

Patient Instructions

· Explain positions, procedures, and breathing instructions

· Respiration is suspended during most middle to lower vertebral column projections

· Thoracic spine procedures can use breathing technique to blur lung and rib anatomy

Radiographic Procedures

Essential Projections of the 

Thoracic Spine (T-Spine)

· AP

· Lateral

AP T-Spine

· Patient position

· Supine or upright

· Shoulders in same horizontal plane

· Arms by side

· Part position

· MSP in center

· If supine, reduce kyphosis by flexing hips and knees to place thighs vertical 

· If upright, weight should be equally distributed on both feet

· IR placed 1.5(( to 2(( (3.8 to 5 cm) above shoulders to place T7 in center

· CR 

· Perpendicular to IR

· Enters patient halfway between jugular notch and xiphoid process

· Collimated field

· Close to spine

Lateral T-Spine

Note: T-spine intervertebral foramina is demonstrated. Zygapophyseal joints are shown on oblique, which is not an essential projection for T-spine.

· Patient position

· Recumbent or upright

· Left lateral minimizes heart magnification and overlapping of heart on spine

· Part position

· Long axis of vertebral column aligned horizontal

· Firm support for head and lower portion, if needed

· If recumbent, flex hips and knees for comfort

· Superimpose hips and knees for true lateral position

· Adjust arms to right angle from body

· CR 

· Directed perpendicular to the IR, if spine is horizontal

· If not, angle CR 10 to 15 degrees cephalad

· Enters patient at T7 (inferior angles of scapulae)

· Collimated field

· Includes entire vertebral column with close collimation

Lesson 4

Image Evaluation

Essential Projections

Thoracic Spine

AP T-Spine

· All 12 vertebrae

· Uniform density, superiorly to inferiorly

· Or two separate images can be taken

· Close collimation to T-spine

· Spinous processes in midline of bodies

· T-spine in center of image 

· Ribs, shoulders, lungs, and diaphragm if 35- × 43-cm IR used

Lateral T-Spine

· Vertebrae clearly seen through ribs and lungs

· T-spine in center of image

· Shoulders may obscure visualization of upper vertebrae

· T3-L1 usually well demonstrated

· No rotation

· Posterior ribs superimposed

· Open intervertebral disk spaces

· Wide exposure latitude

· Tight collimation to reduce scatter 
