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Background: Low bone mineral density (BMD) and hypovitaminosis D
were found to be associated in adolescent idiopathic scoliosis (AIS)
patients. The incidence of AIS with osteoporosis is believed to reduce the
intensity of the bone by about 20-38 percent.

Aim of The Work: To assess serum vitamin D level and BMD in
patients with adolescent scoliosis.

Patients and Methods: This work involved 112 patients diagnosed with
AIS and a Cobb angle > 100 aged from 10 - 18 years old. Vitamin D
level, Cobb angle and BMD measured in all subjects.

Results: Our result included 112 patients, seventy-four (66.1%) of the
patients had vitamin D deficiency. Osteopenia present in 39% and
osteoporosis in 25% of AlS patients by lumbar spine Z-score and by hip
Z-score, osteopenia present in 53% and osteoporosis in 12% of AlS
patients.

Conclusion: Study concluded that majority of AIS patients have low
serum vitamin D level and low BMD.
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INTRODUCTION

Adolescent idiopathic scoliosis (AIS) is the
commonest type of pediatric scoliosis with
prevalence about 1% to 3% It takes place in
persons from 10 to 18 years of age. Typically,
idiopathic scoliosis means an unexplained etiology of
a particular syndrome, congenital and neuromuscular
disorder 2

Etiology of AIS may involve Genetic and non-
genetic causes °. Bone mineral density (BMD) is one
of the non-genetic causes, as bone content plays a
vital role in distorting osseous mechanical strength.
The incidence of AIS with osteoporosis is believed to
reduce the intensity of the bone by about 20-38
percent %,

Vitamin D has a vital role in preserving a good,
mineralized bone. It aids in the absorption of calcium
and vitamin D-deficient patients may have problems
tisn developing new bones and retaining bone intensity
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Many recent researches have indicated that the start
and development of AIS could be caused by a
decline in BMD, and some researches have attempted
to correlate vitamin D with AIS 8. Considering that
serum vitamin D level has a positive correlation with
the BMD of the hip "® and negative correlation with
the Cobb angle ° , vitamin D insufficiency or
deficiency is speculated to has effects on AIS
etiopathogenesis ~ Exploration of vitamin D
associations with AIS can help us understand spinal
deformity pathogenesis in the AIS *°. The purpose of
this research is to measure vitamin D and BMD in
adolescent scoliosis.

PATIENTS AND METHODS

A prospective, non-interventional study for 112
subjects diagnosed with idiopathic scoliosis and a
Cobb angle > 10° aged from 10 - 18 years old had
been recruited from Al-Azhar University hospitals
during the period from 1 March 2020 to 1 March
2021.
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Our study was approved by a local ethical
committee. A written informed consent was achieved
from the parents of all the participants.

Exclusion criteria:

Age less than 10 or more than 18 years.
Causes of secondary scoliosis
neuromuscular, or traumatic).

Postural scoliosis, metabolic or endocrine diseases.
Patients with fracture history.

(congenital,

Methods:

All  participants  subjected to full history,
examination, serum vitamin D, Cobb angle, Beighton
scale for Joint hypermobility [11], spinal and
bilateral femoral neck BMD, trabecular bone score
(TBS), serum calcium, phosphorus, parathyroid
hormone, and alkaline phosphatase (ALP).

Serum  25-hydroxyvitamin
assessed using electrochemiluminescence
immunoassay (Roche, USA). Regarding to the
producer, normal 25(0OH)D is >75 nmol/L and low
levels are < 75 nmol/L. Cobb angle was achieved by
estimating the largest spinal curve, taken from the
upper-end vertebra until the lower-end vertebra, on
x-ray. BMD of the lumbar spine (L1-L4) and the
proximal femur (neck, Ward’s triangle, and greater
trochanter) were assessed by dual-energy X-ray
absorptiometry (DEXA; Hologic, Discovery, QDR
series, GE Medical, Milwaukee, WI, USA).

D (25(0OH)D) were

Statistical analysis:

The Statistical package for Social Science (IBM
Corp. Released 2011. IBM SPSS Statistics for
Windows, Version 21.0. Armonk, NY: IBM Corp.)

was used. The Mean and standard deviation (mean +
SD) were used to describe the parametric numerical
data. The frequency and percentage were used to
describe the non-numerical data. Pearson's
correlation test was used to determine the correlation
between 25(OH)D and the other study variables.

RESULTS

A total of 112 participants, their mean of age 15.81
years and BMI mean was 19.63 kg/m?. The majority
of patients was females (63.4%). Seventy-four
(66.1%) of our patients had vitamin D deficiency.
The mean Cobb angle was 24.63° (table 1).

Considering bone density, mean of femoral neck
BMD 0.73 gfcm? greater trochanter BMD 0.64
g/lcm?, ward's triangle BMD 0.63 g/cm? and lumbar
spine BMD 0.82 g/cm®. Mean of trabecular bone
score was 0.99. Also, mean of beighton scale was
5.33. Mean of lumbar and hip Z-score was -1.531
and -1.362 (table 2). Osteopenia present in 39% and
osteoporosis in 25% of AIS patients by lumbar spine
Z-score and by hip Z-score, osteopenia present in
53% and osteoporosis in 12% of AlS patients (Figure
1).

Regarding to laboratory results, mean of 25-OH-D3
was 15.30 ng/ml, ca 5.92 mg/dl, phosphorus 4.32
mg/dl, ALP 170 IU/L and PTH 47.90 pg/ml (table 3).

There is negative significant association between
25(0OH)D and cobb angel (p value < 0.001) and
positive significant association between 25(OH)D,
calcium and BMD of hip (p value= 0.001 and 0.019,
respectively) while no significant correlation was
found between 25(0OH) D and BMD of lumbar spine
(table 4).

Age (year)
BMI (kg/m?)
Sex
- Male
- Female

Cobb angle (°)
Vitamin D Insufficiency

Cases (n=112)

Mean / No SD/ %
15.81 12.13
19.63 1.51

41 36.6%

71 63.4%
24.63 3.13

74 66.1%

Table 1: Distribution of patients regarding demographic and clinical data

BMD of hip (g/cm?)
- Femoral neck
- Greater trochanter
- Ward's triangle
BMD of lumbar spine (g/cm?)
Z- score
- Spine
- Hip
TBS
Beighton scale

Cases (n=112)

Mean SD
0.73 0.12
0.64 0.92
0.63 0.11
0.82 0.14
-1.531 -0.4
-1.362 -0.5
1.21 0.14
5.33 1.33

TBS: trabecular bone score

Table 2: Distribution of studied patients regarding bone density investigation
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60% 53%
50%
39%
40% 36% 35%
30% 25%
20%
12%
0%
-1to-2.5 <-2.5
B Lumbar ®Hip
Fig. 1: Z-score of the hip and lumbar spine of studied patients
Cases (n=112)
Mean SD
25-OH-D3 (ng/mL) 15.30 5.57
Ca?* (mg/dl) 5.92 1.35
Phosphorus (mg/dl) 4.32 0.38
ALP (1U/L) 170.89 79.55
PTH (pg/mL) 47.90 12.45
ALP: Alkaline phosphatase, PTH: parathyroid hormone
Table 3: Distribution of studied patients regarding laboratory investigation
25-OH-D3
r P
Cobb angle (°) -0.461 < 0.001*
Ca 0.663 0.001*
BMD of hip 0.411 0.019*
BMD of lumbar spine 0.173 0.281
Pearson’s correlation test. *p value is significant

Table 4: Correlation between 25-OH-D3 and cobb angle, calcium, and BMD.

Scoliosis severity:
Cobb angle 10° to 20° =mild

Cobb angle 21° to 40° = moderate

Cobb angle >40° =severe

Cobb's angle

Fig. 2: Measurement of Cobb angle. (12)
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Fig. 3: Plain X-ray whole spine A-P and lateral view in standing position (Cobs Angle 19.8). and DEXA imaging

of the same patient showing Z-score at L1-4 -2.6.

DISCUSSION

Inadequate levels of Vitamin D in adolescents can
occur for different causes, like lower sun exposure,
exercise and inadequate vitamin D diet [13]. In our
work, all participants were asked whether vitamin D,
ca or any vitamins were used, and in all cases the
response was no.

The optimum vitamin D value, estimated by 25-OH-
Vitamin D, was suggested at a level above 30 ng/ml,
with a normal level between 40 and 60 ng/ml.
Deficiency is determined when the value is below 20
ng/ml, and between 20 and 29 ng/ml, the patient is
defined to have an insufficient value ™.

Some studies have revealed that vitamin D levels are
smaller than those of a control group in adolescent
idiopathic scoliosis ¢,

The inception and progression of AIS is thought to
be linked with vitamin D. The finding of current
study revealed that 25-OH-vit D was low in 74
(66.1%) patients. Our finding supported by other
authors 1%, who reported that 25-OH-vit D was
lower in patients with AIS comparing with a control

group.

In patients with AIS, some reports have identified the
low BMD and spinal deformation correlation. The
reasons for osteoporosis or osteopenia are still
unclear in AIS patients and even low bone density
was primary or secondary cause still unknown %,

Osteoporosis is considered as Z-score < —2.5 while
osteopenia is considered as a Z-score from -1 to -2.5.
Prevalence of osteopenia in AlS has been reported to
be about 30% % The low BMDin AIS
subjects could be due to unusual bone mineralization
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and therefore do not diagnosed in the peripubertal
cycle due to accelerated bone growth 2.

Our results revealed that osteopenia present in 39%
and osteoporosis in 25% of AIS cases by lumbar
spine Z-score. This in line with A meta-analysis of 3
researches of 686 AIS patients. It reported that
osteopenia was found in 51.1% of cases %

However, A recent study of Almomen et al. %

reported a higher incidence of low bone mass (62.9%
and 74.1% for Ilumbar and femoral BMD,
respectively). This may be due to their study
involved AIS patients with Cobb angles > 40°.

CONCLUSION

We found that the majority of AIS patients have low
serum vitamin D values. In addition, majority of AIS
patients have low BMD.

REFERENCES

Konieczny MR, Senyurt H, Krauspe R.
Epidemiology of adolescent idiopathic scoliosis. J
Child Orthop. 2013;7:3-9.

Burwell RG, Dangerfield PH, Freeman BJ. Concepts
on the pathogenesis of adolescent idiopathic
scoliosis: bone growth and mass, vertebral column,
spinal cord, brain, skull, extra-spinal left-right
skeletal length asymmetries, disproportions and
molecular pathogenesis. Stud Health Technol Inform.
2008;135:3-52.

Owak R, Szota J, Mazurek U. Vitamin D receptor
gene (VDR) transcripts in bone, cartilage, muscles
and blood and microarray analysis of vitamin D

Rheumatology And
Rehabilitation




10.

11.

12.

13.

14.

responsive genes expression in paravertebral muscles
of juvenile and adolescent idiopathic scoliosis
patients. BMC Musculoskelet Disord. 2012;13:259.

Ishida K, Aota Y, Mitsugi N, Kono M, Higashi T,
Kawai T, et al. Relationship between bone density
and bone metabolism in adolescent idiopathic
scoliosis. Scoliosis. 2015;10:9.

Ng SY, Bettany-Saltikov J, Cheung IYK, Chan
KKY. The role of vitamin D in the pathogenesis of
adolescent idiopathic scoliosis. Asian Spine J.
2018;12:1127.

Balioglu MB, Aydin C, Kargin D, Albayrak A, Atici
Y, Tas SK, Kaygusuz MA. Vitamin-D measurement
in patients with adolescent idiopathic scoliosis. J
Pediatr Orthop B. 2017 Jan;26(1):48-52.

Viapiana O, Gatti D, Rossini M, ldolazzi L, Fracassi
E, Adami S. Vitamin D and fractures: a systematic
review. Reumatismo 2007;59:15-9.

Gatti D, EI Ghoch M, Viapiana O, et al. Strong
relationship between vitamin D status and bone
mineral density in anorexia nervosa. Bone
2015;78:212-5.

Balioglu MB, Aydin C, Kargin D, et al. Vitamin-D
measurement in patients with adolescent idiopathic
scoliosis. J Pediatr Orthop B . 2017;26:48-52.

Holick MF, Binkley NC, Bischoff-Ferrari HA,
Gordon CM, Hanley DA, Heaney RP, et al.
Evaluation, treatment, and prevention of vitamin D
deficiency: an Endocrine Society clinical practice
guideline. J Clin Endocrinol Metab. 2011; 96:1911—
30.

Hakim AJ, Sahota A. Joint hypermobility and skin
elasticity: the hereditary disorders of connective
tissue. Clinics in Dermatology. 2006;24:521-3.

http://www.biomedcentral.com/.
http://Amww.biomedcentral.com/. [Online] 2015.

Parry J, Sullivan E, Scott AC. Vitamin D sufficiency
screening in  preoperative pediatric  orthopedic
patients. J Pediatr Orthop. 2011;31:331e3.

Cesareo R, Attanasio R, Caputo M, et al. ltalian
Association of Clini~cal Endocrinologists (AME)
and Italian Chapter of the American As-sociation of
Clinical ~ Endocrinologists  (AACE)  Position
Statement: Clinical Management of Vitamin D
Deficiency in Adults. Nutrients. 2018;10(5):546.
Published 2018 Apr 27. doi:10.3390/nu10050546.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

30

AIMJ October 2021

Balioglu MB, Aydin C, Kargin D, Albayrak A, Atici
Y, Tas SK, Kaygusuz MA. Vitamin-D measurement
in patients with adolescent idiopathic scoliosis. J
Pediatr Orthop B. 2017 Jan;26(1):48-52.

Xia CW, Qiu Y, Sun X, Qiu XS, Wang SF, Zhu 27,
et al. Vitamin D receptor gene polymorphisms in
female adolescent idiopathic scoliosis patients.
Zhonghua Yi Xue Za Zhi. 2007;87(21):1465-9.

Batista RMBF, Martins DE, Wajchenberg M,
Lazaretti M, Puertas EB, Terreri MTSLRA, et al.
Association between vitamin D levels and adolescent
idiopathic scoliosis. Coluna/Columna 2014; 13:275—
8.

Balaji V, Chin K, Samir F, et al. Vitamin D
deficiency in patients with adolescent idiopathic
scoliosis (AIS): a cause for concern?. Bone Joint J
2014;96-B; (6) 2.

Adodra A, Kouklinos A, Julies P, et al. Serum
vitamin D levels and signs of metabolic bone disease
in adolescents with idiopathic scoliosis. Bone Abstr .
2013;4 (2):171.

Li XF, Li H, Liu ZD, Dai LY. Low bone mineral
status in adolescent idiopathic scoliosis. Eur Spine J.
2008;17(11):1431-40.

Hung VWY, Qin L, Cheung CSK, Lam TP, Ng
BKW, Tse YK, et al. Osteopenia: a new prognostic
factor of curve progression in adolescent idiopathic
scoliosis. J Bone Joint Surg Am. 2005;87:2709-16.

Cheung CS, Lee WT, Tse YK, et al. Generalized
osteopenia in adolescent idiopathic scoliosis:
association with abnormal pubertal growth, bone
turnover, and calcium intake?. Spine (Phila Pa 1976).
2006;31(3):330-8.

Pourabbas Tahvildari B, Erfani MA, Nouraei H,
Sadeghian M. Evaluation of bone mineral status in
adolescent idiopathic scoliosis. Clinics in orthopedic
surgery. 2014 Jun 1;6(2):180-4.

Almomen FA, Altaweel AM, Abunadi AK, Hashem
AE, Algarni RM, Alsiddiky AM. Determining the
correlation between Cobb angle severity and bone
mineral density in women with adolescent idiopathic
scoliosis. Journal of Taibah University Medical
Sciences. 2021 Feb :19.


http://www.biomedcentral.com/

	Serum Vitamin D Level and Bone Mineral Density Among Adolescent Idiopathic Scoliotic Patients
	How to Cite This Article

	tmp.1673926204.pdf.0FIXU

