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Introduction:  Pediatric posterior spinal fusion and reconstruction poses a number of serious challenges for the 
anesthesiologist, specifically anticipating serious blood loss and preventing loss of evoked potentials and 
subsequent motor and sensory deficits.  It has been widely held that children with neuromuscular scoliosis, 
specifically muscular dystrophy, are at the highest risk because the average blood loss in muscular dystrophy 
patients is reported to be anywhere from two to six times more than patients with idiopathic scoliosis. 
Nevertheless, the current classification of neuromuscular scoliosis patients also includes those with mental 
retardation and cerebral palsy (MRCP).  Moreover, the basis of the high risk nature of MRCP patients rests on the 
fact these have been shown to have a relatively low blood volume due to low body weight.   
 
We have previously categorized our posterior spine fusion patients with respect to curve as well as co-existing 
diseases and found that those in Category 5 (curve > 55 degrees with significant co-morbidities) had significantly 
higher blood loss when compared to other groups. We have also found that increased blood loss is associated with 
increased neurological deficits following posterior spinal fusion and reconstruction. Hence, determining the 
composition of our Category 5 patients as well as those with neurological deficits may elucidate which patients 
are at highest risk for adverse neurological outcomes following posterior spinal fusion and reconstruction.   
 
Methods:  These studies were approved by our Institutional Review Board. We retrospective analyzed 400 
patients who underwent spinal fusions from 1997-2002. 268 documented presence or absence of neurological 
deficit. 132 excluded because of lack of documentation of presence or absence of neurological deficit. Patients 
were paired for both weight and age. Patients with known coagulopathy demonstrated by abnormal coagulation 
studies were excluded from the study. Factors analyzed in this patient group include MRCP, muscular dystrophy, 
category and neurological deficit.  
 
Results:  We found that Category 5 patients had more adverse neurological events than all other categories 
combined (p = 0.008, OR 3.1, CI 1.3 – 7.3).  Further inspection of Category 5 patients revealed that this group 
consisted of a significantly higher number of patients with MRCP (p = 0.0017, OR 6.1, CI 1.7 – 21.4) and 
muscular dystrophy (p = 0.0087, OR 4.1, CI 1.4 – 12.1).  Analysis of all patients with adverse neurological events 
showed that MRCP patients and not muscular dystrophy patients had a significantly higher number of adverse 
neurological events (p = 0.0012, OR 4.2, CI 1.8 – 9.7) when compared to all other groups.  Analysis of MRCP 
patients by gender revealed that patients male MRCP patients had a significantly higher number of adverse 
neurological events when compared to female MRCP patients and all other patients with adverse neurological 
events (p = 0.001, OR 7, CI 12.7 – 17). 
 
Discussion:  While it is widely held that patients with muscular dystrophy are at highest risk, for adverse 
outcomes following posterior spinal fusion and reconstruction, our data suggests that patients with MRCP are 
highest risk for adverse neurological outcomes following this surgery.  It is unclear what mechanism makes 
MRCP patients at higher risk for bleeding or neurological complications or what makes MRCP males specifically 
at very high risk for these complications.  Clearly, those patients with the most significant curves and co-
morbidities are at the highest risk for adverse events, but these studies may suggest that other mechanisms 
including genetics and gender may have a role in outcomes following surgeries where significant blood loss 
occurs. 
 
 
 
 


