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Anatomic approaches to the spine
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(A <& ,l) :Anatomy of spinal cord and nerves ®
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TABLE 37.1
Ascending and Descending (Motor) Tracts

NUMBER (FIG, 37.3) PATH FUNCTION SIDE OF BODY
1 Anterior corticospinal tract Skilled movement Opposite
2 Vestibulospinal tract Facilitates extensor muscle tone Same
3 Lateral corticospinal (pyramidal tract) Skilled movement Same
4 Dorsolateral fasciculus Pain and temperature Bidirectional
5 Fasciculus proprius Short spinal connections Bidirectional
6 Fasciculus gracilis Pasition/fine touch Same
7 Fasciculus cuneatus Position/fine touch Same
8 Lateral spinothalamic tract Pain and temperature Opposite
9 Anterior spinothalamic tract Light touch Opposite

Modified from Patton HD, Sundsten JW, Crill WE, Swanson PD, editors: Intreduction to basic neurolagy, Philadelphia, 1976, WB Saunders.
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S = sacral
T = thoracic
C = cervical
Motor Bidirectional Sensory
(descending paths (ascending
paths) paths)
N 6
Intermediolateral z
3+ [ grey nucleus
. (sympathetic)

Anterior motor
N/

Anterior spinal  Nerve root

artery

EITREEEND  Schematic cross section of cervical spinal cord.

(Redrawn from Patton HD, Sundsten JW, Crill WE, et al, editors: Introduc-
tion to basic neurology, Philadelphia, 1976, WB Saunders.)

(A5 <5 )1 A4 o,4) :Anatomy of cervical, thoracic and lumbar pedicles ®
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:Natural history of disc disease I
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Spectrum of Pathologic Changes in Facet Joints and Discs and Interaction of These Changes

PHASES OF SPINAL

DEGENERATION FACET JOINTS PATHOLOGIC RESULT INTERVERTEBRAL DISC
Dysfunction Synovitis — Dysfunction - Circumferential tears

Hypermobility [} N

Continuing degeneration e Herniation - Radial tears
Instability Capsular laxity - Instability - Internal disruption

Subluxation - Lateral nerve entrapment — Disc resorption
Stabilization Enlargement of articular - One-level stenosis — Osteophytes

processes

L Multilevel spondylosis and  »
stenosis

Modified from Kirkaldy-Willis WH, editor: Managing low back pain, New York, 1983, Churchill Livingstone.

:Diagnostic studies O

:Radiography (\

uncovertebral arthritis s S jasis < AP 31,5
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FIGURE m Forty-five-year-old patient with right C7 radiculopathy clinically. A and B, MRI
was inconclusive for disc herniation. C-E, Postmyelogram CT clearly reveals right intraforaminal
disc herniation.
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Degenerative disorders of the
thoracic and lumbar spine
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:Disc and spine anatomy B

] Posterior Dorsal

Dural sac : longitudinal ramus Medial—
4 g Intermediate \
bis L

= =

[

Lal]carall\

\/ ey

~ \
# - = Dorsal
. N e —— _ -
Nerve » | Mg -'\ ramus i
root —=y Sinuvertebral Nerve >
Sinuvertebral g 2 nerve root
nerve a4 A —
’ y Smuvertebral/ ;

nerve —/ (%
Nerve branches =
A B

m A, Dorsal view of lumbar spinal segment with lamina and facets removed. On
left side, dura and root exiting at that level remain. On right side, dura has been resected and root
is elevated. Sinuvertebral nerve with its course and innervation of posterior longitudinal ligament
is usually obscured by nerve root and dura. B, Cross-sectional view of spine at level of endplate
and disc. Note that sinuvertebral nerve innervates dorsal surface of disc and posterior longitudinal
ligament. Additional nerve branches from ventral ramus innervate more ventral surface of discand
anterior longitudinal ligament. Dorsal ramus arises from root immediately on leaving foramen.
This ramus divides into lateral, intermediate, and medial branches. Medial branch supplies primary
innervation to facet joints dorsally.

:Axial lumbar pain B

w5 Eare+ 55, YUY ax 10 Sae olisS bed rest o )50 S «So5elgil aislyd 040 0
Jol codled @y ciF5h g Jled o559 4ok G @0 j £9,5 + anti inflammatory
Oeh oAb ALY b saze bB ogg cel

s 035 S5 0l 3,l90 40 (5,00 15 prgual




.

23S
Sy 98T § B! gy %

bl — 519551 0 &y 5350

(Y 5L ,l) :acute low back pain ;5 31,5 olxil by gu 55 05! -

BOX 39.1

Selective Indications for Radiography in Acute
Low Back Pain

Age >50 years

Significant trauma

Neuromuscular deficits

Unexplained weight loss (10 Ib in 6 months)
Suspicion of ankylosing spondylitis

Drug or alcohol abuse

History of cancer

Use of corticosteroids

Temperature 237.8°C (=100°F)

Recent visit (€1 month) for same problem and no
improvement

Patient seeking compensation for back pain

toolais! sl M

spondylolysis 5 spondylolisthesis .., < Oblique view
segmental instability L ;,I < lateral flexion and extension sl
far out syndrome a5z <— Ferguson sl

Lo b cld sl s59)95L sy, <= Angled caudal view
:myelography ¢ yguwlsG ol -

intraspinal asls s4>g 4 S (A

spine instrumentation l,ls Lo (¥

M‘OM)J@L:SM M)ig‘o (_gl.ﬁks...a)).sl;(v




Ko d.\ns
Section 40
Campbells

Spondylolisthesis

YVAYA GYASY gaman I JuoS OLS

Al oe sl oo 4 Cad oY o e (ol08 sl i e s dig!
:Classification @

‘Wiltse ‘SA.;..’M -

BOX 40.1

Type |, dysplastic—Congenital abnormalities of the upper
sacral facets or inferior facets of the fifth lumbar vertebra
that allow slipping of L5-S1. No pars interarticularis defect
is present in this type.

Type ll, isthmic—Defect in pars interarticularis allows forward
slipping of L5 on S1. Three types of isthmic spondylolistheses
are recognized:

m Stress fracture of pars interarticularis (lytic)
® Flongated but intact pars interarticularis
= Acute fracture of pars interarticularis

Type lll, degenerative—Intersegmental instability of long
duration with subsequent remodeling of the articular
processes at the level of involvement

Type IV, traumatic—Fractures in the area of the bony hook
other than the pars interarticularis, such as the pedicle,
lamina, or facet

Type V, pathologic—Generalized or localized bone disease
and structural weakness of the bone, such as osteogenesis
imperfecta
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:Meyerding (600wl —

GRADE DISPLACEMENT*
I 0%-25%

II 26%-50%

111 51%-75%

v 76%-100%

V (spondyloptosis) >100%

*As measured on lateral radiograph, distance from the posterior edge of the supe-
rior vertebral body to the posterior edge of the adjacent inferior vertebral body;
distance is reported as a percentage of the total superior vertebral body length.
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FIGURE m Meyerding grading of severity of slip in spondylolisthesis (see text).
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:Initial spine assessment ®

:NEXUS criteria —

National Emergency X-Radiography Utilization Study (NEXUS) Low-

CRITERION COMMENT

No posterior midline cervical Midline posterior tenderness is deemed to be present if the patient reports pain on palpa-

spine tenderness tion of the posterior midline neck from the nuchal ridge to the prominence of the T1 ver-
tebra, or if the patient evinces pain with direct palpation of any cervical spinous process.

No evidence of intoxication Patients should be considered intoxicated if they have either of the following: a recent his-

tory provided by the patient or an observer of intoxication or intoxicant ingestion or evi-
dence of intoxication on physical examination such as an odor of alcohol, slurred speech,
ataxia, dysmetria, or other cerebellar findings or any behavior consistent with intoxication.
Patients also may be considered to be intoxicated if tests of body fluids are positive for
alcohol above 0.08 mg/dL or other drugs that affect the level of alertness.

A normal level of alertness An altered level of alertness can include any of the following: a Glasgow Coma Scale score of
14 or less; disorientation to person, place, time, or events; inability to remember three objects
at 5 minutes; a delayed or inappropriate response to external stimuli; or other findings.

No focal neurologic deficit A focal neurologic deficit is any focal neurologic finding on motor or sensory examination.

No painful distracting injuries ~ No precise definition of painful distracting injury is possible. This category includes any
condition thought by the clinician to be producing pain sufficient to distract the patient
from a second cervical injury. Such injuries may include, but are not limited to, any long-
bone fracture; visceral injury requiring surgical consultation; large laceration; degloving
injury; crush injury; large burns; or any other injury causing acute functional impairment.
Physicians may also classify any injury as distracting if it is thought to have the potential to
impair the patient’s ability to appreciate other injuries.

Adapted from Stiell IG, Clement CM, McKnight RD: The Canadian C-spine rule versus the NEXUS low-risk criteria in patients with trauma, N Engl J Med 349:2510,
2003.
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[ Cervical spine imaging protocol |

| Meets NEXUS mental status criteria |

I

No imaging
indicated. Discontinue
immobilization-
“C-spine cleared”

Yes

Meets remaining
4 NEXUS criteria

Initiate
management
of specific injury

injury Multidetector
CT scan

Cervical Initiate
i injur
Muln?;l_eclor )#) management

Cervical

of specific injury

Treat emergent
nonspine injuries

Treat emergent

nonspine injuries

Yes

C-spine
“cleared”

Yes

C-spine
“cleared”

i Reevaluate:
-~ Yes
"Slesap:;cer' patient meets
5 NEXUS criteria
Injury
specific
Cervical
Initiate )
njur
management Jury C-';IFi‘:\e
of specific injury P!

MRI completed Continue
within 48 hours C-collar up
to 6 weeks
No
A

Reevaluate
daily
Continue

C-collar up
to 6 weeks

A
Meets No
5 NEXUS criteria

|

Heevaluate: Yes
patient meets 5
NEXUS criteria
Injury
specific
Cervical T
iniur nitiate
C_“QF:LG bl management
P! of specific injury

MRI completed Yes C-spine
within 48 hours “cleared”

Meets
5 NEXUS criteria

C-spine
“cleared”

mm Cervical spine imaging protocol in patients without spinal cord injury.
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Scoliosis and Kyphosis
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TABLE 44.1
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Classification of Idiopathic Scoliosis by Age

PARAMETER
Age at presentation
Male:female

Incidence

Curve types

Associated findings

Risk of cardiopulmo-
nary compromise
Risk of curve
progression

Rate of curve
progression

Curve resolution
Curve magnitude and
maturity

Orthotic management

Surgical treatment

Risk of crankshaft

INFANTILE
Birth to 3 yr
1:1to 2:1

United States: 2%-3%

Great Britain: 30%

Left thoracic

LR (2:1)

Left thoracidright lumbar

Mental deficiency, congenital hip dys-
plasia, plagiocephaly, congenital heart
defects

High
<6 mo: low
>1yr: high

Gradual progression: 2-3 degrees/yr
Malignant progression: 10 degrees/yr

<1yr: 90%
>1yr: 20%
Gradual progression: 70-90 degrees
Malignant progression: >90 degrees

Effective at delaying and slowing rate of
progression

Ultimate progression: 100%
Instrumentation without fusion <8 yr
After 8 yr: ASF-PSF

After 11 yr: PSF

High

JUVENILE

4-9yr

<6yr:1:3

>6yr: 1:6

United States: 12%-15%
Great Britain: 12%-15%
Right thoracic

R:L (6:1)

None

Intermediate
67%

Progression at puberty: 6
degrees/yr

Malignant progression: 10
degrees/yr

20%

Progression at puberty: 50-90
degrees

Malignant progression: >90
degrees

Decreases rate of progression
until puberty (failure rate:
30%-80%)

Instrumentation without
fusion <8 yr

After 8 yr: ASF-PSF

After 1yr: PSF

High

ADOLESCENT
10-20 yr
1:6

United States: 85%
Great Britain: 55%
Right thoracic

R:L (8:1)

None

Low
23%

1-2 degrees/mo during
puberty

Rare

Curves >90 degrees are
rare

Effectively controls
curves <40 degrees (suc-
cess rate: 75%-80%)

PSF with instrumentation
ASF if younger than 11
yr with open triradiate
cartilage

Low

ASF, Anterior spinal fusion; PSF, posterior spinal fusion.
Modified from Mardjetko SM: Infantile and juvenile scoliosis. In Bridwell KH, DeWald RL, editors: The textbook of spinal surgery, ed 2, Philadelphia, 1997,

Lippincott-Raven.

(48 < 1) :Infantile idiopathic scoliosis O
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