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INTRODUCTION: It is well established that traditional growing rod (TGR) technique is associated with high complication 
rate. Most evidences regarding risk factors for perioperative complication focus on radiograph and mechanical features. 
This study investigated whether pulmonary function or nutritional status affect complication rate after repeated TGR 
procedures. 
METHODS: 
A retrospective observation study was conducted between 2006 and 2017. Patients with early-onset scoliosis (EOS) 
underwent TGR placement and lengthening in our institute were reviewed. The cohort was further divided into 2 
categories based on whether the patient had at least one complication from the index surgery to most recent follow-up or 
to final fusion. Patient characteristics, including their predicted forced expiratory volume in 1 second (FEV1) and forced 
vital capacity (FVC), body mass index (BMI) and serum albumin level before TGR placement were analyzed between two 
groups. Patients without a minimum of 2 years follow-up or completed data collected were excluded. 
An independent-samples t test was employed to compare continuous variables between groups. A Chi-squared test was 
used to compare categorical variables. A multivariable stepwise regression analysis was performed for the potential risk 
factors to cause complications. The “best” model was according to the value of the adjusted R square. The results would 
be presented in coefficient (CE) and odds ratio (OR). Statistical significance was defined as p < .05. 
RESULTS: 
45 patients met inclusion criteria and enrolled, 20 patients had no complication and 25 patients experienced at least one 
complication from the index surgery to most recent follow-up or final fusion. The complication group manifested 
significantly more nonidiopathic EOS etiology (75% vs. 25%, p < .01), lower predicted FEV1 (43% vs. 56%, p = .04) and 
FVC (46% vs. 58%, p = .03), lower BMI (18.7 kg/m2 vs. 22.4 kg/m2, p < .01) and serum albumin (3.7 g/dL vs. 4.3 g/dL, p 
=.02) before index surgery (Table 1). 
Predicted FEV1 and FVC, BMI and serum albumin were further analyzed in patients with different EOS etiologies. Similar 
to results above,  the complication group consistently demonstrated significantly lower predicted FEV1 and FVC, lower 
BMI and serum albumin before index surgery among all EOS pathologies (Table 2).   
Multiple stepwise regression showed the most reliable factors for the model were nonidiopathic etiology, predicted FEV1 
and FVC, BMI and serum albumin before index surgery which had the largest adjusted R square value (R = .83). 
Independent factors to cause complication included nonidiopathic etiology (CE = −.35, OR = 9.8, p < .01),  BMI< 20 kg/m2 
(CE = −.09, OR = 15.3, p < .01) and serum albumin < 4 g/dL (CE = −.28, OR = 5.5, P < .01) before TGR implantation. 
DISCUSSION AND CONCLUSION: 
Risk factors for perioperative complications after TGR surgeries varied in previous studies, possibly due to different 
outcome measurements and heterogeneity in EOS etiology and medical complexity. To our knowledge, most studies 
analyzed risk factors with respect to radiographic parameters of scoliosis or biomechanical features of rod constructs. Our 
study provided a medium-term follow-up result regarding the effect of declined pulmonary function and malnutrition on 
perioperative complication. In our cohort, complication group not only had a significantly higher proportion of nonidiopathic 
etiology, but also consistently demonstrated lower predicted FEV1 and FVC, lower BMI and serum albumin before TGR 
placement regardless of  their EOS pathologies. Despite this is a small sample study, our findings may have the potential 
to justify the need for further large scale research. 
In conclusion, patients with nonidiopathic EOS, lower predicted FEV1 and FVC, lower BMI and serum albumin before TGR 
placement may have greater odds of complications after repeated TGR procedures.



 

 

 

 
 


