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Human beings are the only vertebrates to maintain an

upright, totally vertical, bipedal position submitted to the

law of gravity. Unlike other vertebrates, the human spine

comprises successive, opposing curves which allows the

trunk to maintain an erect position. Lumbar lordosis is

found in no other species. Bipedal locomotion in non-

human primates is extremely limited. Those species often

use their long forelimbs in pronation position to keep

balance when trying to perform a bipedal displacement.

Erect position is linked with pelvic rotation and enlarge-

ment, associated with modifications of the spine sagittal

curvatures and muscle adaptation [1]. Human bipedalism is

exclusive, stable and ergonomic. In order to maintain this

posture for prolonged periods, the erect position should be

economical in terms of energy expenditure. To correctly

analyze the erect posture, it is necessary to define spinal

and pelvic parameters, and to correlate those parameters

with global parameters in full standing position.

Since Hippocrates provided a precise description of the

segments and normal curves of the spine over 2000 years

ago, clinicians have attempted to understand the mechanics

underlying spinal balance [2]. For an individual to stand, it

is necessary that the projection of the centre of the body

mass on the ground plane lies behind the toes and is in front

of the heels (the base of support). In order to maintain this

position, for any individual, there will be an optimal

combination of spinal, spino-pelvic and lower limb joint

alignments, requiring the least muscle energy expenditure

combined with the least discomfort, potentially caused by

stretching of ligaments and joint capsules. Understanding

the diversity of human spinal shape and orientation is

pivotal to the understanding of the achievement of this

optimal position, and to its restoration, in cases of sagittal

imbalance. Despite ongoing interest in assessing the nature

of the ‘normal’ curvature of the spine, there are no uni-

versally accepted parameters for its form [5, 6].

The hip joint, instead of being considered as a joint

solely capable of allowing femoral movement against a

fixed pelvis, should be considered as a joint that allows

rotation of the pelvis against fixed femurs [5]. Rotation of

the hip joint can, therefore, be considered as a fundamental

factor that can interfere with the spinal shape through the

pelvic anatomy.

The aims of this supplement are to review published

data using the current techniques, to compare these dif-

ferent methods and to demonstrate that it is possible today

to obtain clear parameters allowing a correct analysis of the

sagittal plane of our substantial patient population. Case

studies will be used to illustrate the importance of proper

consideration of the thoracic kyphosis in relation to the

lumbo-pelvic lordosis and the pelvic shape. Those cases

will also demonstrate the importance of the degenerative

process acting as a new parameter and its influence on

modification of the spine balance.

The initial spino-pelvic organization will also interfere

with the degenerative process of the spine [3]. The bio-

mechanics of the spine differ according to the spino-pelvic

shape [4]. Some spinal curvatures and spino-pelvic situa-

tions are more frequently subject to specific degenerative

evolution [7]. As spine-aging process is also genetically
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driven, it is easy to understand that the degenerative pro-

cess can vary dramatically from one patient to another

leading to different imbalance situation with a similar

spino-pelvic organization at the beginning.

Sagittal balance analysis, and the spino-pelvic organi-

zation linked to it, is a major tool when attempting to

propose a diagnosis and a treatment for lumbalgia and

degenerative spine disease. Spinal imbalance should be

taken into consideration before initiation of any kind of

treatment including conservative or surgical procedures.
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