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Malnutrition in patients with EOS:

• Reduced food intake

• Lacking physical exercises

• Increased breathing work

• Psychological disorders

Background

--Bowen, R.E. et al. J Pediatr Orthop, 28 (6): 665-8, 2008.

Growing rod is one of the effective treatments for EOS

--Akbarnia, B. A.; et al. Spine (Phila Pa 1976), 30(17 Suppl): S46-57, 2005.

--Thompson, G. H. et al. J Pediatr Orthop, 27(3): 354-61, 2007.

• 47 % of EOS patients <5 

percentile for weight

• In a status of malnutrition/ 

failing to thrive

--Myung, K. S.,et al. J Child Orthop, 8(3): 251-6, 2014.



Hypothesis

Growing rod treatment improves 

nutritional status of EOS patients



• Retrospective study involved 52 patients with EOS

• Growing rod implanted, and lengthened every 6 months

• Minimum follow-up 24 months

• Body weight measured at each admission

Methods



• Evaluated nutritional status by Z-score

• Z-score calculated with weight-for-age formula

• Z-score: indicates standard deviation above or below median
body weight of a certain age

Methods



Methods

--Zong et al. 10.1371/journal.pone.0059569.

Z: corresponding to the 
required centile

L: the skewness of the dataset

M: the median

S: the coefficient of variation

• Calculation based on weight-for-age SD curves, which indicates Gaussian distribution
according to the reference curve established on national population consensus



• 34 females and 18 males

• Mean age 6.9 years at inclusion

• Median follow-up 35 months

• Pre-op: average body weight 19.9kg, Z-score -0.94

Results

Mean ± SD

Age (yr) 6.9 ± 2.5

Height (cm) 110.0 ± 16.1

Weight (kg) 19.9 ± 6.6

Z-score -0.94 ± 1.30

F/U(mon) 35.3 ± 9.6

Etiology N

Congenital 33(63.5%)

Neuromuscular 8(15.4%)

Neurofibromatosis 6(11.5%)

Idiopathic 3(5.8%)

Others 2(3.8%)

All 52



• For all patients

• Significant increase in Z-score (-0.94 
pre-op vs. -0.67 final f/u, p<0.05)

Results



 Number of Patients with Z<-2:

Pre-op 15 (28.9%) 

6 months 11 (21.1%) 

1 year 9 (17.3%) 

2 years 6 (11.5%) 

Final f/u 4 (7.7%) 

Results

• According to WHO standards, Z-score lower than -2 is considered malnutrition.

• The ratio of malnutrition in EOS patients decreased from 28.9% pre-op to 7.7% at final f/u.



• Divided into 4 groups according to 
pre-op Z-score

• More significant increase in 
patients with low pre-op Z-score

Results



• Growing rod treatment improves nutritional 
status of EOS patients.

• Patients with lower body weight benefits more 
from growing rod treatment.

Conclusions


