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Dear Editor,

The question raised in the Letter to the Editor concerning 
Global Tilt parameter [1] is very important to understand 
spinal balance, and we completely agree with the authors.

When we first described the Global Tilt parameter, the pur-
pose was to gather in a single parameter spinal and pelvic mala-
lignment. Indeed, the Global Tilt is the angle including geo-
metrically the center of the femoral head, the center of the sacral 
endplate and the center of C7. If we consider pelvic incidence as 
fixed, the points femoral heads and sacral endplates are invari-
ant. The only mobile point will be the position of C7 vertebral 
body related to the two previous points. C7 vertebral body can 
thus be modified by spinal curve changes or pelvic version.

If the spine is fused (arthrosis, previous fusion, ankylos-
ing spondylitis, etc.), the absence of spinal mobility will 
induce Global Tilt variability only by pelvic tilt. On the other 
hand, with flexible spines, changes of C7 vertebral body 
position, and therefore Global Tilt, can be induced by pelvic 
tilt or spinal curve changes.

In the original paper, we did not emphasize on the 
absence of variability of Global Tilt but the fact that it was 
the least affected by patient position when compared to sag-
ittal vertical axis and pelvic tilt. In an imbalanced patient, 
when he tries to compensate, usually spine alignment will go 
backward (decrease of SVA) as pelvis will retrovert (increase 

of PT); this will result in a constant high Global Tilt in such 
case confirming the malalignment.

In the example presented by the authors, despite pelvic 
retroversion (or PT increase) the spine goes forward because 
of muscle fatigue, leading to malalignment and Global Tilt 
increase. GT can not remain constant if one of both parameters 
that composes it (PT or SVA) is changed without a change of 
the other in the opposite way. The authors are pointing out the 
difference between malalignment and imbalance [2]. If the 
deformity aggravates with muscle fatigue, it is understandable 
to notice a worsening of the static parameters we use to describe 
the X-rays; thus, this is mainly a dynamic issue that may be bet-
ter studied with the use of three-dimensional gait analysis [3].

We appreciate the letter above, and we hope the answer 
will help to understand the difficulty we encounter in under-
standing dynamic conditions with static X-rays.

Compliance with ethical standards 

Conflict of interest LB has received speaker honarium from Spineart 
and consultancy from Medicrea. IO has received consultancy hono-
rarium from Medtronic and Depuy-Synthes, and royalties from Spine-
art, Clarence and Alphatec. IO and LB institution received grant from 
Depuy Synthes.

References

 1. Obeid I, Boissière L, Yilgor C et al (2016) Global tilt: a sin-
gle parameter incorporating spinal and pelvic sagittal param-
eters and least affected by patient positioning. Eur Spine J 
25(11):3644–3649

 2. Dubousset J, Challier V, Farcy J et al (2014) Spinal alignment versus 
spinal balance. In: Global spinal alignment: principles, pathologies 
and procedures book, Quality Medical Publishing, St Louis, USA

 3. Diebo BG, Shah NV, Naziri Q et al (2018) From static spinal 
alignment to dynamic body balance: utilizing motion analysis in 
spinal deformity surgery. JBJS Rev 6(7):e3

 * Louis Boissière 
 boissierelouis@yahoo.fr

1 Spine Unit 1, Bordeaux University Hospital, Place Amélie 
Raba-Léon, 33076 Bordeaux, France

2 ELSAN, Polyclinique Jean Villar, av Maryse Bastié, 
33520 Brugge, France

3 Orthopedic and Spinal Surgery Department, Kingdom 
Hospital, Riyadh, Saudi Arabia

http://crossmark.crossref.org/dialog/?doi=10.1007/s00586-018-5828-1&domain=pdf

	Answer to the Letter to the Editor of Changyu Pan et al. concerning “Global tilt: a single parameter incorporating spinal and pelvic sagittal parameters and least affected by patient positioning” by Obeid I et al. (Eur Spine J; [2016] 25:3644–3649)
	References




