Lines/Measurements of the Cervical Spine

	Name
	Projection
	Landmarks
	Measurements

	Atlantoaxial alignment  Age 4-10 irregular
	APOM
	Lateral margins of the lateral masses to lateral corner of axis
	Vertical alignment

	Altantodental interspace
	Lateral N, F, E
	Anterior tubercle and dens
	Adults: 1-3 mm, Children: 1-5 mm

	Para-odontoid space
	APOM
	Lateral aspect of dens to medial aspect of body
	Same on both sides

	Prevertebral soft tissues
	Lateral N, F, E
	Soft tissue space in front of vertebral bodies, behind air shadow, 

Pharyngeal= C2-3, Laryngeal= C4-5, Tracheal= C5-7, ║ to Vbody
	R.pharyngeal – 0-7 mm, R.laryngeal – 0-7 mm, R.tracheal – 0-21 mm

	George’s line (posterior vertebral body line)
	Lateral N, F, E
	Posterior vertebral body line
	< 2 mm

	Spinolaminar line
	Lateral N, F, E
	White line of the spinolaminar junction
	Smooth arc-like curve

	Cervical lordosis (cervical lordodic angle)
	Lateral neutral
	Line (( to inferior endplate of C7, line through midpoint of the ant. and post. tubercles of C1, ( lines drawn until they intercept
	< 35( hypolordotic

> 45( hyperlordotic

	Cervical gravity line
	Lateral neutral only
	Vertical line through the apex of the dens  ║ to film edge, side
	Pass through the body of C7, ant/sup

	Ruth Jackson’s line
	Lateral N, F, E
	Line drawn along posterior surface of C2, line drawn along posterior surface of C7, intersect lines
	Flex. – C5-C6 disc of facet joints

Ext., Neut. – C4-C5 disc or facets

	Sagittal dimension of spinal canal
	Lateral N, F, E
	Posterior aspect of body to spinolaminar junction
	> 12 mm (< stenosis)

	Coronal dimension of spinal canal 
	APOM & AP
	Inner borders of pedicle to pedicle
	> 24 mm ( < stenosis)


Remember:

Cervical Views
APOM
C1&2 (no tilt)



AP
C3-7 (15( tilt cephalad)



Breathe in & out to lower shoulders

Obliques
45( to bucky, head parallel
side of IVF, look at marker POSTERIOR IS OPPOSITE, ANTERIOR IS SAME  (R IVF, R marker = RAO & LPO)



Anterior 15( caudal



Posterior 15( cephalad

Lines/Measurements of the Thoracic Spine

	Name
	Projection
	Landmarks
	Measurements

	Thoracic kyphosis
	Lateral
	Line (( to superior endplate of T1, line (( to inferior endplate of T12, ( lines drawn until they intercept
	< 50( hypokyphosis

> 60( hyperkyphosis

	Coronal dimension of spinal canal 
	AP
	Inner borders of pedicle to pedicle
	> 14 mm (< stenosis)

	Sagittal dimension of spinal canal
	Lateral
	Posterior aspect of vertebral body to spinolaminar junction
	> 12 mm (< stenosis)

	George’s line
	Lateral
	Posterior vertebral body line
	Smooth curve


Lines/Measurements of Lumbar Spine

	Name
	Projection
	Landmarks
	Measurements

	Lumbar lordosis (lumbar lordotic angle)
	Lateral lumbar N only
	Line (( to superior endplate of L1, line (( to superior endplate of S1, ( lines drawn until they intercept
	< 50( hypolordosis

> 60( hyperlordosis

	Lumbar intervertebral disc angles
	Lateral lumbar N only
	Line (( to each endplate and extended until they intersect
	L1-L2=8(, L2-L3=10(, L3-L4=12(, L4-L5 & L5-S1=14(

	Lumbosacral disc angle
	Lateral lumbar, lumbosacral
	Lines (( to inf. endplate of L5 and sup. endplate of S1, so they intersect
	10-15(

	McNab’s line
	Lateral lumbar
	Line (( to inferior endplate to be assessed
	Hit superior articulating facet

	Hadley’s S-curve
	Oblique, AP lumbar
	Line at inf. side of TP drawn under pedicle to inf. articulating facet to sup. articulating facet below
	Smooth “S”

	Van Akkerveeken’s measurement of lumbar ligament instability
	Lateral N, F, E
	Lines (( to opposing segmental endplates until they intersect, 1 dot placed post. inf. corner, 1 at post. sup. corner, 1 at intersection
	1 to 3 < 3 mm

	Lumbosacral base angle
	Lateral lumbar, lumbosacral
	Line horizontal to bottom edge of film, line (( to sacral base, so they intersect
	26-57(

	Einstein’s method for sagittal canal measurement (L1, L2, L3, L4)
	Lateral lumbar N
	Line from sup. aspect of sup. facet to inf. aspect of inf. facet, ( line drawn from middle of line to back of vertebral body
	> 15 mm

	Spinolaminar line (L5)
	Only place in lumbars you can use sagittal dimension
	

	Coronal dimension of spinal canal
	AP lumbar
	Inner borders of pedicle to pedicle
	> 21 mm, gradual increase

	George’s line
	Lateral lumbar
	Posterior vertebral body line
	Smooth curve

	Intercrestal line
	AP lumbar
	Line connecting iliac crests
	Should be L4/L5

	Lumbar gravity line
	Lateral lumbar
	Intersecting diagonals are drawn from corners of L3, vertical line through intersection to sacrum is drawn
	Passes through anterior aspect of sacral base  +/- 10 mm

	Meyerding’s grading method in spondylolisthesis
	Lateral lumbar, lumbosacral
	Superior surface of S1 is divided into four equal divisions, see where post. inf. corner of L5 lines up
	Area 1 = grade 1

Area 5 = spondyloptosis

	Ullman’s line
	Lateral lumbar, lumbosacral
	Line (( to sacral base, ( to first line at the ant. Margin of the sacral base
	L5 should lie post. to the ( line


Lines/Measurements of Shoulder

	Name
	Projection
	Landmarks
	Measurements
	Significance

	Glenohumeral joint space
	Grashey view
	Superior, middle and inferior joint margins, combined and averaged
	4 – 5 mm
	Diminished: arthritis

Widened: dislocation

	Acromiohumeral distance
	AP
	Between inferior surface of the acromion and articular cortex of humeral head
	7 – 11 mm
	< 7: rotator cuff tear, tendonitis

> 11: subluxation, dislocation

	Acromioclavicular joint space
	AP
	Inferior margins should line up, superior margins don’t always line up
	3 mm
	Decreased: joint disease

Increased: traumatic separation


Lines/measurements of Elbow

	Name
	Projection
	Landmarks
	Measurements
	Significance

	Anterior humeral line
	Lateral
	Line down anterior cortex of humerus through elbow joint
	Should pass through middle 1/3 of capitellum
	Fractures

	Radiocapitellar line
	Lateral
	Line through middle of radius to the elbow joint
	Should pass through center of capitellum
	Radial dislocations

	Carrying angle
	AP
	Line though middle of humerus and line through middle of ulna, measure large angle
	154( – 178(
Average: 169(
	Fractures


Lines/Measurements of Wrist

	Name
	Projection
	Landmarks
	Measurements

	Carpal angle
	PA
	Line along distal radius, line along triquetral, measure large angle
	128( – 142(

	Three arcs of carpal alignment
	Ulnar deviation or PA
	1. Along proximal aspect of proximal row, 2. Along distal aspect of proximal row, 3. Along proximal aspect of distal row
	Should be curvilinear lines, can show dislocation

	Intercarpal distances
	PA
	Measure joint spaces between carpals and between the distal radioulnar space
	< 2mm

	*Ulnar variance
	
	Negative= too short, may cause lunate disloc.  Positive=too long, ulnar impaction
	

	*Radioulnar angle
	
	
	

	*Radius angle
	
	
	


Lines/Measurements of Hand

	Name
	Projection
	Landmarks
	Measurements
	Significance

	Metacarpal sign
	PA
	Line through articular cortex of fourth and fifth metacarpal heads
	Should pass distal to the 3rd metacarpal
	Turner’s syndrome


Lines/Measurements of Hip

	Name
	Projection
	Landmarks
	Measurements
	Significance

	Pubic symphysis width
	AP pelvis
	Measured distance is between opposing surfaces, halfway between superior and inferior margins
	Male: 4.8-7.2 mm

Female: 3.8-6 mm
	Dyspasia, osteitis pubis, gout

	Femoral-acetabular joint space
	AP hip
	Superior joint space, axial joint space, and medial joint space
	Superior: 3-6 mm

Axial: 3-7 mm

Medial: 4-13 mm
	Degenerative joint disease, arthritis

	Teardrop distance
	AP hip
	Distance between most medial margin of femoral head and outer cortex of the pelvic teardrop
	6-11 mm, no more than 2 mm difference from side to side
	Hip disease

	Femoral angle
	AP hip
	Two lines drawn through and (( to the midaxis of the femoral shift and femoral neck
	120 – 130(
	< 120( coxa vara

> 130( coxa valga

	Skinner’s line
	AP hip
	Line drawn (( to the shaft of the femur; line drawn ( to the first line at the level of the top of the greater trochanter
	Fovea capitus should lie at or above the 2nd line
	Below line – superior displacement, fracture, coxa vara

Shepard’s crook deformity

	Center edge angle
	AP hip
	One line vertical through center point of the femoral head; one line through femoral head center to the outer upper acetabular margin
	20 – 40(
	< 20( strongly suggests femoral head stability

	Kohler’s line
	AP hip
	Line drawn from pelvic brim to lateral obturator foramen
	Medial femoral head should be lateral to this line
	If not: protrusio acetabuli

	Shenton’s line
	AP hip
	Runs along the superior obturator foramen margin and the medial femoral neck
	Line should be smooth and continuous
	If not: dislocation, slipped femoral capital epiphysis

	Klein’s line
	AP, frog-leg pelvis or hip
	Line constructed tangential to the outer margin of the femoral neck
	Line should pass through the femoral head, should be bilaterally symmetrical
	Asymmetry: slipped femoral capital epiphysis

	Lines drawn on the pediatric pelvis:
	Medial quadrants: normal

Lateral quadrants: abnormal

	Hilgenreiner’s line (Y-Y line)
	AP pelvis
	Line connecting superolateral margins of triradiate cartilages
	Just a reference line
	

	Perkin’s line
	AP pelvis
	Line vertical to Hilgenreiner’s line through the superolateral rim of acetabulum
	For location of epiphysis
	

	Acetabular angle
	AP pelvis
	Angle that lies between Hilgenreiner’s line and a line drawn from most superolateral ossified edge of acetabulum to superolateral margin of triradiate cartilage
	
	> 30( strongly suggests dysplasia


Lines/Measurements of Knee

	Name
	Projection
	Landmarks
	Measurements
	Significance

	Patellar position
	Lateral knee
	Patellar length (PL): greatest diagonal dimension between the superior and inferior poles

Patellar tendon length (PT): distance between the insertion points of the posterior tendon surface at the inferior patellar pole and notch at the tibial tubercle
	Greatest length of the patella and the length of the patellar tendon should be equal (20% variation acceptable)
	> 20%, too high: patella alta

too low: patella baja


Lines/Measurements of Ankle

	Name
	Projection
	Landmarks
	Measurements
	Significance

	Boehler’s angle
	Lateral
	Line from anterior tubercle of the calcaneus to the posterior tubercle; line from calcaneal apophysis to the posterior tubercle
	28 - 40(
	Fracture of the calcaneus

	Heel pad thickness
	Lateral
	Distance from the posterior-inferior aspect of the calcaneus to the skin
	< 20 mm
	> 20 acromegaly


