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Sagittal Malalignment

« Clinical Presentation
— Imbalance
— Difficulty with horizontal gaze
— Early fatigue
— Intractable pain




Causes of Sagittal Malalignment

Congenital anomaly

Ankylosing spondylitis

latrogenic:

— Flatback Syndrome

— Kyphotic Decompensation Syndrome
— Adjacent segment pathology
Post-traumatic

Infectious

Neoplastic

Osteoporotic Compression Fractures
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Clinical and Radiographic
Evaluation
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Localization of Deformity
Pelvic-femoral axis

 Extraspinal
— Pelvic-femoral axis

M Standing Lateral Radiographic Positioning Docs Not
Represent Customary Standing Balance

Michelle C. Ma

1. MA,* Christian F. Stanford, MA, ATC." Andrew T. Mahar, MS,*t and
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» Knee Flexion
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Reflections of an Orthopaedic Surgeon on Patient Care
and Research Into the Condition of Scoliosis

Jean Dubousset, MD J Pediatr Orthop 2011:31:S1-88
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 Cone of Economy

e Minimum muscular energy is
required to maintain balance
between the heavy cephalic
vertebrae (the head) and the
polygon of support (both feet).
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Sagittal Balance
Cone of economy

Fatigue

Pain/Disability

Loss of forward gaz

Loss of head over pelvis
Jean Dubousset
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B Correlation of Radiographic Parameters and Clinical
Symptoms in Adult Scoliosis
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Table 5. Sagittal Balance versus Outcome Measures
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B The Impact of Positive Sagittal Balance
in Adult Spinal Deformity
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A Novel Mathematical Model of the Sagittal Spine: Application to Pedicle|
Subtraction Osteotomy for Correction of Fixed Sagittal Deformity
LA, Ondra SL. Spine J. 2008 Mar-Apr;8(2):359-66

For a right triangle:

opp/adj = tan

= angle in degrees

9/33=0.27

tan’(0.27) = 15°




Pelvic Tilt =43
acral Slope =10

1. Legaye Pelvic incidence:

T oot a fundamental pelvic parameter

G Macty for three-dimensional regulation
Eu Spiae 1 (1999) 7:99-103 of spinal sagittal curves

« The pelvic incidence is the primary determinant
of the sagittal balance of the spine

« Chain of interdependence between the pelvic
incidence and other spinal parameters
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A Clinical Impact Classification of Scoliosis in the Adult

Frank Schwab, MD,* Jean-Pieme Farcy, MD,* Keith Bridwell, MD,t Sigurd Berven, MD,#
Staven Glassman, MD.§ John Harrast. M5 and William Horton, MDY

+ Radiographic classification system based upon
factors associated with change in HRQoL

Classification Radiographic Criteria

Thoracic-only curve {no other curves)
Upper thoracic major, apex T4-T8
Lower thoracic major, apex T3-T10
Thoracolumbar major curve, apex T11-L1
v Lumbar major curve, apex L2-14
Lumbar lordosis modifier
A Marked lordosis (=40°)
B Moderate lordosis (0°—40%)
c No lordosis present {Cobh =0
Subluxation modifier
0 No intervertebral subluxation any level
Maximal measured subluxation 1-6 mm
Maximal subluxation =7 mm

Scoliosis Research Society—Schwab Adult Spinal
Deformity Classification

Coranal Curve Types Sagittal Modifiers ~ o
PlminusLL ; LL
T: Thoracic only —
il <3 R
++raded 2"
L: TL/ Lumbar anly
with thoracic curve <30° Global Alignment Pl
0:suh<sam
D: Double Curve +:5VAdt09.50m
With T g UL curves > 30° 41 5UA>9.5cm
; s1
: No Major Coranal Deformity e
all coronal curves <30° 200 sva
LA, PT -
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Figure 1a Figure 1b
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L3-4 facet

Figure 1c

L5-S1 =

\«.‘ solid fusion 5 Q! L

Resection of posterior elements from mid pars above to
Ponte
pedicle below with ealignment of the spne through

hinging through a mobile disc anteriorly

Resection of posteior elements from mid pars above to .
Smith-Peterson
pedicle below with realignment of the spine through

hinging through a mobile disc anteriorly

Posterior-based transpedicular decancelation of the.

Heinig
vertebral body with realignment through controlled
fracture of the anterior column.
Posterior-based intraosseous wedge resection of the

Thomasen
verebral bodywith realignment through osteoclasis of
the proximal thid of the anteror vertebral body
Posterio-based wedge fesecion wilh extension of the

Modified
osteotomy into the supra-adjacent disc and realignment
hinging on the anterior column at the intervertebral Thomasen
space
Posteriorbased vertebral column fesection including

Suk

oneor more vertebra with adjacent discs




Figure 4a
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Figure 4b
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LL: L1-S1

TK: T5-12

L5-S1

L3 slip Neut

12/40 (30%)

L3 slip Flex

14/40 (35%)

L3 slip Ext

12/40 (30%)

L3-4
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Reflections of an Orthopaedic Surgeon on Patient Care
and Research Into the Condition of Scoliosis

Jean Dubousser, MD

J Pediatr Orthop 2011;31:S1-88

+ Chain of Balance N

« Interrelationship between regions of

the spine in which the role of the
pelvic vertebra is to adopt a posture
that conserves muscular energy

Lumbopelvic Parameters

 Chain of Correlation between lumbopelvic
alignment and health-related quality of life

Chain of Correlation

Thoracic inlet angle=
T1 slope + Neck tilt

Pelvic Incidence: LL
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Factors determining cervical spine sagittal balance in asymptomatic
adults: correlation with spinopelvic balance and thoracic inlet alignment

Sang-Hun Lee, MD, PhD*", Eun-Seok Son, MD, PhD®, Eun-Min Seo, MD, PhDF,
Kyung-Soo Suk, MD, PhD", Ki-Tack Kim, MD, PhD"

The Spine Joumal @ (2013)

Conclusions

Sagittal deformity has an important and measurable impact on Health-
related Quality of Life

Clinical and Radiographic Assessment (36” films) with patient
standing upright are important to identify sagittal deformity
Measurement of Pelvic parameters are important for accurate
assessment of deformity

Most of Lumbar Lordosis is between L4-S1

Restoration of Sagittal imbalance may require:

— Anterior column reconstruction L4-S1

— Significant resection of posterior elements with posterior osteotomies
Goals for sagittal deformity correction are:

— Segmental Lordosis

— SVA<5cm

— Match Pland LL

UCSF Center for Outcomes Research
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