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Abstract
Background
The aim of this study was to review vitamin D levels in patients who underwent Latarjet procedures 
at a tertiary teaching hospital and a private clinic.

Methods
A retrospective review of clinical and radiological records was performed for 22 patients who 
underwent Latarjet procedure between November 2017 and June 2019. Postoperative vitamin 
D levels were retrieved and classified into sufficient (> 75 nmol/L), insufficient (25–75 nmol/L), 
and deficient (< 25 nmol/L) groups. Two observers assessed radiographic images of the patients 
at six weeks and three months after surgery. Any bone resorption, fracture and nonunion were 
reported, and interobserver reliability was analysed using the intraclass correlation coefficient 
(ICC).

Results
The median age was 20.5 years and was predominantly male. A little more than two-thirds 
(68.1%) of the patients were found to have insufficient or deficient levels of vitamin D. One patient 
from the insufficient group had postoperative bone resorption. Good interobserver reliability was 
observed with the ICC value being 0.86.

Conclusion
This study found a prevalence of insufficient/deficient vitamin D levels in young patients 
undergoing a Latarjet procedure. This study serves as a reminder to orthopaedic surgeons that 
vitamin D deficiency is prevalent among patients undergoing Latarjet.
Level of evidence: Level 4
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Introduction
Anterior shoulder dislocation is common, and nearly 50% of these 
patients are younger than the age of 30 years.1,2 About 85% of 
all anterior shoulder dislocations have an associated Bankart 
lesion, and Hill–Sachs lesion is present in all of the cases with 
recurrent dislocations.2 Recurrent shoulder dislocations have 
been reported to develop within two years of the initial injury and 
the risk of recurrence is higher in the younger patient population 
group, usually males and those who participate in contact sports or 
repeated overhead activities.2,3 Soft tissue repair (Bankart repair) 
and bone-block reconstruction procedures such as Latarjet are 

commonly performed stabilisation procedures for anterior shoulder 
instability.4

The risk of re-dislocation following an arthroscopic Bankart 
repair increases with glenoid bone loss of more than 20%.5 The 
modified Latarjet procedure has become the treatment of choice in 
patients with associated significant anterior glenoid bone loss and 
contact athletes.6-8 A high rate of complication has been reported, 
with 4–10% of cases undergoing revision surgery.8,9 Prevalence 
of coracoid bone resorption is high following Latarjet procedure, 
with up to 90% reported by CT scan-based studies; however, this 
appears to be of minimal clinical significance.10 
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Vitamin D deficiency is a problem that commonly affects 
postmenopausal females and it is estimated to affect over 1 billion 
people globally.11 Vitamin D has been reported to play a critical role 
in bone formation and bone healing; therefore, its deficiency can 
affect bone healing and bone-block incorporation post Latarjet.11-13 
The role of vitamin D in shoulder pathologies has been described 
before. Oh et al. found vitamin D deficiency to be associated with 
high-grade fatty infiltration in patients with rotator cuff tears.14 
Reports of serum vitamin D levels in patients undergoing Latarjet 
surgery does not exist in current literature. This study aims at 
assessing vitamin D levels of patients undergoing Latarjet at 
clinical centres. 

Materials and methods
After obtaining approval from the institutional review board, a 
retrospective review of the surgical database at a tertiary teaching 
hospital and of a private clinic was conducted. Consecutive 
patients who underwent the modified Latarjet procedure from 
2017 to 2019 were considered for this study. These patients were 
operated by a single shoulder surgeon or by an associate under 
his direct supervision.

Patients had vitamin D levels tested following surgery. For 
this study, the serum vitamin D levels of these patients were 
retrieved. Those patients whose vitamin D levels were unavailable 
were excluded from the study. The serum vitamin D levels were 
classified into normal, insufficient and deficient, according to the 
Canadian Institute of Medicine recommendations.15 Normal serum 
vitamin D level was set as > 75 nmol/L, suboptimal or insufficient 
vitamin D level was set as 25–75 nmol/L, and deficient vitamin D 
level was set as < 25 nmol/L. Vitamin D levels were only done on 
patients we felt had possibly had softer bone when preparing the 
coracoid graft.

If the patient had deficient or insufficient serum vitamin D 
levels, they were supplemented with vitamin D 50 000 IU weekly 
for three months. As a part of this study, we wanted to find the 
effect this supplementation had on the postoperative bone healing. 
Therefore, a radiological review of the routine six-week and three-
month postoperative X-rays was performed by two independent 
observers. The anteroposterior, lateral outlet, and modified axillary 
view of the X-rays were reviewed for presence of screw osteolysis 
(defined as radiolucency around the screws), bone-block fracture, 
bone-block resorption and/or bone-block nonunion (defined as 
clear uninterrupted lucent line between the bone block and native 
glenoid on at least two views at minimum three months follow-up).

Statistical analysis
All the statistical tests were done in IBM SPSS v.26 (Armonk, 
NY, USA). Interobserver reliability was tested using the intraclass 
correlation coefficient (ICC) which was calculated using the 
absolute agreement two-way mixed model. ICC values were 
reported according to the guidelines present in the literature.16 

Chi-square tests were performed to find the dependency between 
patients’ vitamin D levels, patients’ age, and coracoid graft healing. 
The condition for statistical significance was set at p < 0.05.

Results 
The retrospective review of patient records found 64 patients who 
had undergone a modified Latarjet procedure between January 
2017 and April 2019. Twenty-two patients satisfied the inclusion 
criteria and were included in the study (Table I). The median age 
of this cohort was 20.5 years (range: 16–49 years), and 20 were 
male.

Insufficient vitamin D levels were found in 12 patients (54.5%) 
and three patients (13.6%) had deficient vitamin D levels. Seven 

patients (31.8%) had sufficient vitamin D levels (Figure 1). By 
categorising the patients above and below the median age of 20.5 
years, we found age and vitamin D levels to be independent of age 
(p = 0.80). Patients with healed grafts had a higher average age  
(p = 0.6) compared to those without healing (Figure 2). 

Table I: Demographic distribution and vitamin D levels of the study 
population

Case no. Sex Age (years) 25-hydroxy (OH) vitamin D 
level (nmol/L)

1 Male 16 70.8

2 Male 19 69.8

3 Male 17 63.5

4 Male 49 64.8

5 Male 20 28

6 Female 44 55.6

7 Male 27 21

8 Male 20 27

9 Male 16 26

10 Male 21 27

11 Male 18 40

12 Male 20 67.5

13 Male 43 39.6

14 Male 27 18

15 Male 23 18

16 Male 20 76.9

17 Male 19 82.4

18 Male 18 90

19 Female 17 122.5

20 Male 16 82.5

21 Male 36 87.5

22 Male 28 85

Vit D
Insufficient
Deficient
Sufficient

Figure 1. Prevalence of different vitamin D levels in the study cohort
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Inter-rater reliability between the observers was good as suggested 
by the ICC value of 0.86 (95% confidence interval: 0.67 to 0.94; 
p < 0.0001). One patient, 27 years of age, among the vitamin 
D-insufficient group showed signs of bone resorption. In the 
sufficient group, two patients, with ages 18 years and 28 years, 

showed signs of graft resorption (Figure 3). Postoperative healing 
and vitamin D categories were found to be independent of each 
other (p = 0.35).

Discussion
The 22 patients believed to have a soft bone block at the time of 
their shoulder stabilisation procedure using a Latarjet procedure 
were selected for serum vitamin D testing. This retrospective study 
found a high prevalence of hypovitaminosis D in young adults 
undergoing Latarjet procedures. In this study, we found a high 
rate of bone graft healing in the vitamin D deficient and insufficient 
patients, which may be attributed to the vitamin D supplementation. 
A systematic review of vitamin D status among populations from 44 
countries reported vitamin D insufficiency, with levels of < 75 nmo/L 
to be 88.1% of the samples presented. Hilger et al. reported that 
African and the Middle East children and adolescents had higher 
vitamin D levels compared to older adults.17 Vitamin D synthesis is 
reduced among people with dark skin pigmentation.18,19 There is 
a prevalence of vitamin D deficiency in 50% of African-American 
and Hispanic adolescents compared to 48% among white pre-
adolescent girls in the reported literature.20 Low dietary intake, poor 
sunlight exposure, obesity, and disorders of vitamin D metabolism 
remain common risk factors.18 Among orthopaedic patients, 
Stoker et al. reported a high prevalence of vitamin D deficiency in 
patients undergoing spinal fusion, with 57% of 313 patients having 
hypovitaminosis D. In their study, although the vitamin D-deficient 
patients were supplemented with oral vitamin D, the authors did 
not evaluate the rate of failed bone fusions.21

Vitamin D deficiency in South Africa has been reported to affect 
41% of the general population. Among ethnic groups in the country, 
28.6% of South African Indians had deficient vitamin D levels 
compared to 5% black Africans who had vitamin D deficiency.22 
Prevalence in South African children is reported to be lower than 
the general population. Lisenda et al. reported a 16% vitamin D 
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Figure 2. Distribution of age for the patients whose bone grafts healed postoperatively compared to the patients whose bone grafts were not found to be 
healed

a b
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Figure 3. Postoperative X-rays of patients who underwent Latarjet 
procedure: a) showing bone-block resorption around the screw heads;  
b) showing bone-block nonunion represented by clear radiolucent line; 
and c) & d) AP and lateral view X-rays showing bone-block fracture with 
screw breakage
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deficiency in children with Blount’s disease.23 Similarly, Poopedi 
et al. reported 19% low vitamin D levels among urban South 
African children.24 In our study, consisting of patients who have 
shoulder instability, it was observed that younger patients often 
have lower vitamin D levels, and we would recommend surgeons 
to be cognitive of this fact. The authors would also recommend 
measuring serum vitamin D levels in patients undergoing Latarjet 
procedure especially for those individuals whose bones appear to 
be softer than normal.

Laboratory rat studies have shown vitamin D, calcium and 
phosphorus deficiency impairs graft healing and is associated with 
higher infection rates.25 A systematic review of 153 articles on the 
cellular effects of vitamin D in fractures has shown that vitamin 
D improves cellular production of growth factors like the platelet-
derived growth factor (PDGF) and the vascular endothelial growth 
factor (VEGF) necessary for bone healing and bone remodelling. 
Vitamin D supplementation also showed improved callus formation 
during fracture healing, when compared to those who did not receive 
vitamin D.13 Vitamin D supplementation in postmenopausal females 
has shown to reduce fracture risk.19,20 Kwiatek et al. observed 
a correlation between peri-implant bone formation and serum  
vitamin D level in 122 healthy adults undergoing mandible 
implantation for missing molar teeth. Evaluation of bone loss 
or gain was evaluated using radiovisiography on the day of 
implantation compared to findings at six weeks and 12 weeks.26 
The role of vitamin D in bone metabolism and bone healing cannot 
be ignored in clinical practice. We believe it possibly has an impact 
on bone-block union incorporation and the degree of resorption 
in patients undergoing anterior shoulder stabilisation. Bone-block 
shoulder stabilisation procedures have high complication rates 
which range between 15 and 30%.8,27 Willemot et al. reported 
a 42.3% nonunion rate and 26% graft resorption rate among 
26 young patients who presented with failed Bristow or Latarjet 
procedures.28 It would have been beneficial if these studies had 
reported on their patients’ vitamin D levels. Supplementing our 
patients with vitamin D, postoperatively, might have been the 
reason for their rate of bone healing. Further research must be 
performed to investigate the effect of deficient and insufficient 
vitamin D levels on bone healing. 

The retrospective nature of this study is a limitation because 
vitamin D levels were only available for those patients the surgeons 
subjectively felt to have softer coracoid at time of preparation. We 
acknowledge that intervention with vitamin D supplementation 
also prevents the ability to assess the effect of hypovitaminosis 
on graft healing and resorption. We could not ethically withhold 
treatment. Despite the limitations, we were able to shed light on 
the fact that younger patients undergoing Latarjet procedure suffer 
from low serum vitamin D levels. Further, attention should be paid 
to treating these patients with adequate supplementation to reduce 
postoperative coracoid complications, and we recommend routine 
testing for patients undergoing a bony procedure for instability in 
countries with a high prevalence of deficiency.

Our standard of care is to X-ray patients six weeks and three 
months post surgery to evaluate for bone-block union and 
osteolysis. Due to financial constraints and the potential for radiation 
exposure, we do not routinely assess these parameters using a CT 
scan. When compared to countries with more resources, this is a 
study limitation.29 In our context, CT scans are used when there is 
a complication, and it is necessary to assess the bone block.

Conclusion
Vitamin D deficiency is common among young patients with 
anterior shoulder instability who undergo Latarjet surgery. Future 
studies should be focused on establishing the relationship between 
serum vitamin D levels and postoperative bone graft healing.
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