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DoesVitamin D Improve Outcomesin Orthopedic
Trauma?
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Vitamin D's established role in bone health doesn't translate to clear benefits for orthopedic trauma outcomes.
Data on supplementation for fracture healing, immune function, or infection prevention remains inconsistent,
demanding critical appraisal before widespread clinical use.

lightbulb

The Pivot: Current guidelines offer no specific recommendations regarding vitamin D supplementation in
the context of acute orthopedic trauma; this analysis suggests that the evidence base isn't strong enough

to warrant a change.

The Data: Many studies demonstrate methodological weaknesses, including small sample sizes,
heterogeneous patient populations, and inconsistent Vitamin D dosing regimens.

The Action: Before routinely supplementing trauma patients with Vitamin D, clinicians should await the
results of well-designed, large-scale randomized controlled trials that address the identified limitations.

Vitamin D and Orthopedic Guidelines
Current orthopedic guidelines, like those from the American Academy of Orthopaedic Surgeons (AAOS), do not address

routineVitamin D supplementation in acute orthopedic trauma. Thisreflectsalack of definitive evidence for widespread
use. Guidelines instead prioritize fracture fixation, pain management, and preventing deep vein thrombosis, leaving
micronutrients unaddressed. A recent narrative review of adult orthopedic populations found that 43 to 90 percent of
patients present with vitamin D deficiency below 30 ng/mL.7 The authors of that review recommend routine screening
and supplementation of at least 800 1U daily to maintain serum levels above 30 ng/mL.7

The methodol ogical weaknesses of Vitamin D evidence in orthopedic trauma explain the hesitation from guideline
committees. Many studies are observational. Causality cannot be established. Randomized controlled trials are needed
to prove benefit. Even the availabletrials have problems: small sample sizes, heterogeneous patient populations, variable
dosing regimens, and inconsi stent outcome measures are common flaws. No standardized protocols exist. This makes
comparison difficult and firm conclusions elusive.

Even amodest benefit from Vitamin D supplementation would bring financial implications. Routine screening for
deficiency and subsequent supplementation would escal ate healthcare costs. New administration protocols could
bottleneck busy orthopedic clinics. Workflow would suffer. A cost-benefit analysisis essential to determineif potential
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benefits outweigh the associated costs and logistical challenges. The math must work. The potential for adverse effects
cannot be entirely dismissed, especially with higher doses or in patients with pre-existing conditions like hypercalcemia
or kidney stones.

Hospitals are | eft to decide whether to incorporate vitamin D screening, correction, and maintenance into standard
orthopedic care without a unified mandate. Clinicians must weigh theinexpensive nature of an 800 |U daily dose against
the logistical burden of testing every trauma admission. Until large trials use standardized protocols for dosing and
confounding variable control, broad guideline changes remain unlikely. Orthopedic surgeons should evaluate patients
on a case-by-case basis rather than applying a universal screening protocol.

Vitamin D and Fracture Healing
WhileVitamin D is essential for calcium absorption and bone metabolism, evidence for supplementation accelerating

callus formation or improving bone density remains inconsistent. No optimal dose exists. Response varies by age,
baseline levels, and fracture severity. Vitamin D regulates the immune response, inflammation, and the mineralization
process during recovery.6 A fracture event can induce post-traumatic bone lossin the non-fractured skeleton, particularly
in osteoporotic patients.4 Because the skeleton is the main source of calcium required for fracture-callus mineralisation,
post-traumatic calcium mobilisation can occur if calcium and vitamin D status is insufficient.4

A 4-year prospective study evaluated vitamin D levelsin healthy children treated for diaphyseal fractures of the femur
or forearm.5 Out of 107 children examined at the time of injury, 63 were followed for the entire period.5 At the time of
injury, 42 percent had avitamin D deficit, 36.5 percent had an insufficiency, and only 21.5 percent had normal levels.5
The researchers blindly divided the patients, supplementing 36 with vitamin D3 and leaving 27 non-supplemented.5 In
the supplemented group, vitamin D levelsincreased to normal after 1 month and persisted throughout the follow-up,
while the non-supplemented patients did not see thisincrease.5

But this pediatric study does not establish a direct clinical acceleration of bone union. Thetrial tracked biomarker levels
like PINP, ALP, GGT, and parathormone al ongside vitamin D, rather than proving that the supplemented children healed
faster or experienced fewer nonunions. The sample size of 63 followed patientsis small. The results apply strictly to
healthy children with specific long bone fractures, offering little guidance for elderly patients with osteoporotic fragility
fractures or adults with complex polytrauma.

The high prevalence of deficit and insufficiency at the time of injury suggests that baseline vitamin D statusis poor
even in healthy populations. Clinicians treating pediatric fractures can consider vitamin D testing and administration, as
supplementation reliably corrects the deficit within 1 month. For adult osteoporotic patients, supplementation represents
apotentia strategy for treating compromised fracture healing, though investigations into post-traumatic bone turnover
remain very limited. Surgeons should recognize that correcting alaboratory value is straightforward, but guaranteeing a
faster clinical union requires managing the entire mechanical and biological environment of the fracture.

Vitamin D and I nfection Outcomes
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The theoretical benefit for Vitamin D comes from its role as an immune modulator, potentially reducing post-traumatic
infection risk. Vitamin D boosts macrophage function and antimicrobial peptide production. But it also suppresses
pro-inflammatory cytokines. This could theoretically impair theinitial immune response for clearing pathogens, even as
it prevents excessive inflammation. A tricky balance. Do these theoretical benefits actually cut infection rates following
orthopedic trauma? Some observational studies link lower Vitamin D levelsto higher infection risk after orthopedic
trauma, including surgical site infections and osteomyelitis. Postoperative vitamin D levels can decline by up to 40
percent, worsening existing insufficiency during the early recovery period when infection risk peaks.7

Genetic variations in the vitamin D receptor (VDR) may also influence susceptibility to late fracture-related infection
(FRI).8 A study of the Chinese Han population genotyped 6 VDR genetic variations in 336 patients with late FRI and
368 healthy controls.8 The researchers found a significant association between the rs7975232 (Apal) variation and

FRI susceptibility in the recessive model, with a P value of 0.019 and an odds ratio of 0.530.8 Patients with the AA
genotype had a higher serological vitamin D level of 20.6 ng/ml, compared to 20.3 ng/ml for AC and 17.9 ng/ml for CC
genotypes.8

But these studies are highly susceptible to confounding. Vitamin D deficiency can be amarker of poor overall health and
nutritional status, both of which are also infection risk factors. Causality istough to prove. It is unclear if the deficiency
camefirst or if it resulted from the infection's inflammatory response. The genetic datais restricted to the Chinese

Han population and specifically examines late FRI, meaning the findings cannot be universally applied to early acute
infections or different ethnic groups. The observed differencesin serum vitamin D levelsamong genotypes were narrow,
raising questions about their clinical significance.

A universal approach to vitamin D supplementation may be ineffective. Future research should explore personalized
medicine strategies, identifying specific patient phenotypes that might benefit most from supplementation. This could
involve stratifying patients based on baseline vitamin D levels, genetic predispositions affecting vitamin D metabolism,
nutritional status, and specific fracture characteristics or injury severity. Biomarkers could also play aroleinidentifying
responders versus non-responders. Understanding these variables is necessary for optimizing therapeutic strategies

and avoiding unnecessary interventionsin patients unlikely to benefit. Surgeons should monitor high-risk patients for
postoperative drops in vitamin D, but routine genetic screening for VDR variations remains entirely experimental.

CLINICAL IMPLICATIONS

Universal recommendation of Vitamin D for all trauma patients is unwarranted. Strong evidence is lacking.
Widespread adoption risks increased screening and supplementation costs without guaranteed patient
outcome improvement. Implementing new protocols would also add an inefficient step to existing clinical
workflows.
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