Chapter 20
Skull
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Lesson 1

Anatomy and Procedures

of the Skull

Skull Anatomy

· Comprised of 22 separate bones divided into two groups:

· Cranial bones – 8

· Facial bones – 14

Cranial Bones

· Calvaria

· Frontal

· Occipital

· R. parietal

· L. parietal

Skull Anatomy

· Sutures = fibrous joints that connect the bones of the skull 

· Adult cranial size usually achieved by age 12

Frontal Bone

· Frontal sinuses contained between the two tables of squama on each side of MSP

· Articulates with R and L parietals, sphenoid, and ethmoid, nasal bones, and zygoma

Ethmoid Bone

· Consists of 

· Horizontal plate

· Vertical plate
· Located between the orbits and forms part of anterior cranial fossa, nasal cavity, orbital walls, and bony nasal septum
· Articulates with frontal, sphenoid, lacrimal, maxilla, and vomer

Parietal Bones

· Articulate with each other at the sagittal suture in MSP, the frontal, temporal, occipital, and sphenoid bones 

Sphenoid Bone

· Irregular, wedge-shaped bone that resembles a bat (somewhat)

· Located in base of cranium anterior to temporal bones and basilar portion of occipital
· Consists of 

· Body

· Two lesser wings

· Two greater wings
Temporal Bones

· Situated on each side of cranial base between greater wings of sphenoid and occipital bone
Procedural Considerations

· Skull topography

· Skull morphology

· General body position

· Cleanliness

· Radiation protection

Skull Topography

· Glabella

· Inner canthus

· Outer canthus

· Nasion

· Infraorbital margin

· Acanthion

Radiographic Landmarks

· Orbitomeatal line (OML)

· From outer canthus to EAM

· Infraorbitomeatal line (IOML)

· From infraorbital margin to EAM

· Glabellomeatal line (GML)

· From glabella to EAM
· Interpupillary line (IPL)

· Perpendicular line between pupils of eyes

· Acanthiomeatal line (AML)

· From acanthion to EAM

· Mentomeatal line (MML)

· From mental point (center of chin) to EAM

Skull Morphology

· Radiographic positioning guidelines are based on skull size and shape

· Adjustments to centering and CR and/or part angulation may be required when working with patients with atypical skull shapes

General Body Position

· Patient may be examined in upright or recumbent positions

· General body position is especially important in hyposthenic, asthenic, and hypersthenic body types
· Hyposthenic/asthenic patients usually need support at chest to elevate C-spine

· Helps prevent downward tilt of MSP

· Hypersthenic patients require radiolucent support at head

· Helps prevent upward tilt of MSP

Cleanliness

· Hair and skin of face are naturally oily; illness often increases oiliness

· Cranial procedures require direct contact of patient’s face with VBS

· Clean device after each patient

· Wash your hands!!!

Radiation Protection

· Collimate to anatomy of interest

· Shield gonads/abdomen of pediatric patients and those of reproductive age

· Shield thyroid and thymus of pediatric patient when doing so will not interfere with demonstration of anatomy of interest

· Good communication and positioning skills reduce chance of need for repeat radiographs

Patient Preparation

· Remove all radiopaque artifacts

· Eyeglasses

· Dentures and partial plates

· Hearing aids

· Jewelry

· Wigs/hairpieces

· Hairpins, barrettes, and pony tail holders

· False eyes

Essential Projections: Cranium

· Lateral 

· Right and left lateral positions

· Dorsal decubitus position

· PA

· PA axial (Caldwell method)

· AP

· AP axial (Towne method)
· Submentovertical (SMV)

· For cranial base

Lateral Projection

· Patient position

· Seated upright or semiprone

· Part position

· MSP of head parallel to IR

· IPL perpendicular

· IOML parallel to transverse axis of cassette
· CR

· Perpendicular to center of IR

· Enters 2(( superior to EAM
· Patient position

· Dorsal decubitus

· Part position

· Elevate head on radiolucent support to center to vertical IR

· MSP of head vertical

· IPL perpendicular to IR

· IOML parallel to transverse axis of cassette
· CR

· Horizontal and perpendicular to center of IR

· Enters 2(( superior to EAM
· Patient position

· Supine or semisupine

· Part position

· Elevate head on radiolucent support to place MSP parallel and IPL perpendicular

· Turn head toward side of interest
· CR

· Perpendicular to center of IR

· Enters 2(( superior to EAM

PA/PA Axial (Caldwell)

· Patient position

· Seated erect or prone

· MSP centered to midline 

· Forehead and nose resting on table or upright Bucky

· Part position

· OML perpendicular to IR plane 

· MSP perpendicular to IR

· IR centered to nasion
· CR for PA projection

· Perpendicular

· Exits nasion

· CR for PA axial (Caldwell)

· Angled 15 degrees caudad

· Exits nasion

AP Axial (Towne Method)

· Patient and part position

· Supine or seated erect

· MSP centered to midline

· MSP perpendicular

· OML or IOML perpendicular

· IR top border level with skull vertex

· IR center at or near foramen magnum
· CR

· Directed through foramen magnum

· OML –  30 degrees caudal

· IOML – 37 degrees caudal

SMV Projection (Schüller)

· Patient position

· Seated upright or supine

· Torso elevated if supine

· Part position

· MSP centered to midline

· IOML parallel with IR

· MSP perpendicular to IR
· CR

· Through sella turcica perpendicular to IOML

· Enters MSP of throat between angles of mandible

· Passes through a point ¾(( (1.9 cm) anterior to level of EAM

· Center IR to CR

Lesson 2

Image Critique

Lateral Projections

· Entire cranium without rotation or tilt

· Superimposed orbital roofs and greater wings of sphenoid

· Superimposed mastoid regions and EAMs

· Superimposed TMJs

· Sella turcica in profile

· Penetration of parietal region

· No overlap of C-spine by mandible

PA Projection

· Entire cranial perimeter showing three tables of squamous bone

· No rotation

· Equal distance from lateral borders of skull to lateral border of orbits

· Symmetric petrous ridges
· Petrous ridges fill orbits

· Penetration of frontal bone without excessive density at lateral borders of skull

PA Axial (Caldwell Method)

· Same as for PA projection, except

· Petrous ridges demonstrated in lower one third of orbit

AP Axial (Towne Method)

· No rotation

· Equal distance from lateral border of skull to lateral margin or foramen magnum

· Symmetric petrous ridges

· Penetration of occipital bone without excessive density at parietals

SMV Projection (Schüller)

· No rotation or tilt

· Equal distance from lateral border of skull to mandibular condyles

· Symmetric petrous pyramids 

· Penetration sufficient to demonstrate structures of cranial base
· Superimposition of mental protuberance over anterior frontal bone, indicating full neck extension

· Mandibular condyles anterior to petrous pyramids
· Superimposition of mental protuberance over frontal bone – indicates full neck extension

· Condyles of mandible anterior to petrous pyramids
