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The meta-analysis by Khalooeifard et al on the 
association of vitamin D deficiency and spinal fusion 
surgery functional outcomes assessed using the visual 
analog scale and Oswestry Disability Index was 
received with mixed evaluations by IJSS editors and 
reviewers. It prompted a thoughtful internal discus-
sion regarding whether the article contained sufficient 
evidence to warrant publication. In the end, the editors 
decided to publish the authors’ meta-analysis for the 
following reasons.

Vitamin D plays a critical role in calcium homeo-
stasis and bone metabolism and aids in maintaining 
skeletal integrity and function. In addition, it has many 
other health benefits, including regulation of electro-
lyte reabsorption and the immune system. Unfortu-
nately, its deficiency is widespread1–7 and has been 
implicated in many chronic diseases, such as Type I 
diabetes,8,9 rheumatoid arthritis,10 hypertension,11 car-
diovascular disease,10,12 and several common deadly 
cancers.13,14 Therefore, the IJSS editors believe that the 
authors’ theory that vitamin D deficiency may impact 
clinical outcomes after spinal fusion was reasonable 
and worthy of investigation. The authors appropriately 
recognized the need for original clinical studies to 
investigate further the impact of vitamin D deficiency 
on spinal fusion and its correlation with pseudarthrosis. 
While the existing literature in this area is sparse, more 
concerning to the reviewers of this article was the sole 
use of functional visual analog scale and Oswestry Dis-
ability Index outcome measures without much regard 
to other confounding factors, including demographics, 
smoking, body mass index, diabetes, daily dairy con-
sumption, vitamin D supplementation, patient educa-
tion, and overall health status. Moreover, procedural 
aspects of the fusion procedure, including surgical 
approach and technique, graft type, and follow-up time, 

could not be adequately accounted for in the authors’ 
meta-analysis. Yet, the authors did an excellent job 
of discussing these limitations of their meta-analysis. 
They provide a fresh look at an old subject that, until 
now, may not have been on the radar of many prac-
ticing spine surgeons who have to mitigate risks when 
stratifying patients for intervention.

The authors’ meta-analysis implies that the many 
adverse effects of vitamin D deficiency may directly 
or indirectly affect spinal fusion outcomes. Due to the 
paucity of literature, the authors were unable to estab-
lish a clear, strong causal association between vitamin 
D levels and radiographic fusion outcomes, although 
they have demonstrated the validity of their findings by 
functional outcomes with their methodology. Fusion by 
definition is first and foremost evaluated radiographi-
cally for the presence of fusion (bridging bone) and the 
absence of motion at a motion segment. The inherent 
limitations of this meta-analysis would not, however, 
negate the encouragement of vitamin D supplementa-
tion in select spine patients as directed by concomitant 
endocrine consultation.

Ultimately, original research is required to more 
plausibly explain whether vitamin D levels should 
be routinely monitored and corrected preoperatively 
in high-risk patients, similar to hemoglobin A1C in 
patients with diabetes.15 The authors appropriately 
suggest higher-grade clinical studies with longer fol-
low-up employing multivariate logistic regression 
analysis to substantiate further whether vitamin D defi-
ciency can be validated as an independent predictor 
of pseudarthrosis. This team of editors hopes that the 
authors will follow through with that proposal to fill the 
knowledge gap in this underinvestigated area of spinal 
fusion surgery.
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