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Letter to the Editor:

We have read the insightful study by Plais et al. [1], which 
focusesQuery on sagittal spinopelvic alignment, including 
pelvic incidence (PI), lumbar lordosis (LL), thoracic kyphosis 
(TK), and sagittal vertical axis (SVA), in patients with osteo‑
porotic vertebral fractures (OVF). The authors concluded that 
fractures at the L3–L5 and/or multiple fractures at the T10–L2 
are risk factors for sagittal malalignment (i.e., PI‑LL > 8.3°, 
LL‑TK < 2.1°, SVA > 65.8 mm [2]) in patients older than 
70 years old. However, we have two concerns regarding the 
measurements of sagittal spinopelvic alignments.

First, degenerative lumbar spondylolisthesis was not 
considered, which is associated with both sagittal mala‑
lignment and OVF. Kobayashi et al. [3] found that patients 
with degenerative lumbar spondylolisthesis had larger SVA 
than those without degenerative lumbar spondylolisthesis 
(52.6° ± 43.3° vs. 12.8° ± 22.0°, p < 0.05); this is partially 
explained by the fact that anterolisthesis, which is theoreti‑
cally associated with larger SVA, has a higher prevalence 
than retrolisthesis [4]. Furthermore, Wang et al. [5] found 
that lumbar spondylolisthesis was a risk factor for OVFs. 
Therefore, we recommend investigating degenerative lumbar 
spondylolisthesis in their study.

Second, there may be some measurement bias of sagittal 
spinopelvic alignment due to the influence of the OVF itself 
and measurement position (e.g., supine, seated, and stand‑
ing position). To be more precise, OVF at T1 can result in 
overestimate of TK, while OVF at L1 can lead to underes‑
timate of LL by their kyphotic angles. Furthermore, PI is 
an anatomical parameter that does not change with posture, 

but LL, TK, and SVA are positional parameters that change 
with posture. For instance, we found that the mean differ‑
ence between the standing and deep‑seated LL angles was 
48° [6]. These factors can significantly impact the results 
and are recommended to be clearly defined in their study.

Funding None.

Declarations 

Conflict of interest Takaomi Kobayashi, Tadatsugu Morimoto, and 
Masaaki Mawatari declare no competing financial interests.

References

 1. Plais N, Bustos JG, Mahillo‑Fernández I, Tomé‑Bermejo F, Men‑
gis C, Alvarez‑Galovich L (2023) Osteoporotic vertebral fractures 
localized in the lumbar area significantly impact sagittal align‑
ment. In Press, Osteoporos Int

 2. Barrey C, Roussouly P, Le Huec JC, D’Acunzi G, Perrin G (2013) 
Compensatory mechanisms contributing to keep the sagittal bal‑
ance of the spine. Eur Spine J 22(Suppl 6):S834–S841

 3. Kobayashi H, Endo K, Sawaji Y et  al (2019) Global sag‑
ittal spinal alignment in patients with degenerative low‑
grade lumbar spondylolisthesis. J Orthop Surg (Hong Kong) 
27(3):2309499019885190

 4. Kobayashi T, Morimoto T (2020) Direction of lumbar degenera‑
tive spondylolisthesis depends on the level assessed relative to the 
apex of lumbar lordosis. J Orthop 21:473–474

 5. Wang P, Wang F, Gao YL et al (2018) Lumbar spondylolisthesis 
is a risk factor for osteoporotic vertebral fractures: A case‑control 
study. J Int Med Res 46(9):3605–3612

 6. Kobayashi T, Morimoto T, Yoshihara T, Sonohata M, Rivière C, 
Mawatari M (2022) The significant relationship among the factors 
of pelvic incidence, standing lumbar lordosis, and lumbar flex‑
ibility in Japanese patients with hip osteoarthritis: A descriptive 
radiographic study. Orthop Traumatol Surg Res 108(2):103123

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

http://orcid.org/0000-0002-2319-5440
http://crossmark.crossref.org/dialog/?doi=10.1007/s00198-024-07063-y&domain=pdf

	Factors influencing the measurement of sagittal spinopelvic alignment in patients with vertebral fractures
	References


