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Why erect position ?
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C7

Positive
balance

Negative
balance




How to measure sagittal
balance ?
C7 plumb line

«Sagittal balance is the alignment
of C7 to the posterior superior
aspect of the sacrum on an upright
radiograph.

*Should be plus or minus 2
centimeters from the posterior

<thericraspect of the sacrum.
=10
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Positive Sagittal imbalance
.")




Negative Sagittal imbalance
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Balancing mechanism for positive

sagittal imbalance

To bring the centre of gravity back:
1. Increasing the lumbar lordosis
2. Pelvis retroversion

~~3. Hip extension and Knee flexion
7
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Balancing mechanism

Hip and knee

-F\ Horizontal gaze

restored
—

\ Stooped
( \ posture

Downward \

gaze

7 ¢

f\ O L raend>
|
O drTHO x\
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Balancing mechanism

Lumbar lordosis

G TARGET((/
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Eur Spine J (2007) 16:1459-1467
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Balancing mechanism

Spinopelvic parameters

* The relation of the pelvis to the spine, spinopelvic
balance - contributes to overall sagittal balance.

* Defined by 3 different set of parameters

Sacral Slope Pelvic Incidence

(C) www.targetortho.com Duval-Beaupe're et al-1992



Pelvic incidence

45 — 55 deg
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Pelvic tilt & Sacral slope

35-45 deg
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Pl = PT+SS

I-22Y 11060340

Pelvicincidence - 69.5 degrees
Pelvictilt — 33.5 degrees.
Sacral slope — 36.4 degrees.

Pelvicincidence =

sacral slope + pelvictilt.
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Spinopelvic parameters

Pelvic Caucasian Korean Indian
Parameters Boulay et al —ESJ 2006 Chong suh lee-Spine2011 Ganga hospital
Pl

53.2° +/- 10.3° 47.8° +/-7.3° 46.1° +/-8.3°
PT 14.0° +/- 6° 11.5° +/- 5.3° 9.8° +/-7.3°
SS 40.7° +/- 7° 36.3° +/- 7.8° 36.3° +/-7.7°

7\
&
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Balancing mechanism in patients with high Pl

Spinopelvic parameters
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Balancing mechanism in patients with low PI
Spinopelvic parameters
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Balancing mechanism

Hip and knee

-F\ Horizontal gaze

restored
—

\ Stooped
( \ posture

Downward \

gaze
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Pl = PT+SS

Pl = PT(< 50%)+SS(> 50%)




Failure of compensatory mechanism

STANDING




Failure of compensatory mechanism
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‘Type4’ ‘

Type1 Type 2 | Type 3|
% Type -1
eTvne DT\Inp_ Z

Type 4
*Distal arch is highly increased
*Length and curvature of LL

increase.

*Harmonious hypercurved back.
£\ |

| arch is low;
er but flat

1onious flat back

\J )T Lovwgrade r |

(CREUSSEHHs ethA-cFs)-2011



Who compensates better ?

TARGE |
G O RTHh@v grade PI High grade PI
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The contact force

Who is predisposed to Degeneration?
Type 1

HORIZONT
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AT High grade PI

(BousseuhyetbahsESia2011




Who is predisposed to Degeneration?

* No difference in pelvic incidence between
DDD and Disc prolapse patients and healthy
volunteers

* But loss of Lumbar lordosis and Sacral slope
observed in patients with Low back ache ,DDD

and Disc prolapse.

’.\Barrey et.al — Neurosurgery-2011
N Mebitietial= Nevrosurgery-2012
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Who is predisposed to Degeneration?
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Lytic lysthesis

High grade listhesis

e Reduction
e Partial reduction

e |nsitu fusion

O 0RTHO
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L5-S1 spondy <
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High grade e~
X ghg -<

SDSG L5-S1 Spondylolisthesis Classification

'3
Type 1: Pl<45° (nutcracker)

Low grade < Type 2: Pl 45 to 60°

Type 3: PI>60°
S

('
Type 4: Balanced Pelvis

Type 5: Balanced spine

(Retroverted Pelvis ~<

Type 6: Unbalanced spine
N—
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ARABI-44Y 11123209
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latryc 257777
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ANl | Type 1

| Low grade PI |



46.78 mm

3702988\
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e Sagittal balance and pelvic parameters play
an important role in different spinal
pathologies

 Understanding and applying it during surgery
is important in good surgical outcome .
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Thank you
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