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INTRODUCTION: Transitional lumbosacral anatomy (TLA) is a spectrum of congenital variations ranging between 
lumbarization of the sacral vertebrae and sacralization of the lumbar vertebrae, with a prevalence nearing 30% in the 
general population. In lumbar fusion surgery, TLA may lead to technical challenges and therefore jeopardize achieving the 
desired arthrodesis and optimal lordosis. The minimally invasive antepsoas (MIS-ATP) approach has proven to be a safe 
and effective approach to lumbosacral arthrodesis, however its safety profile has not been specifically investigated in 
patients with TLA. This study sought to assess the rate of hardware-related, as well as vascular and neurological 
complications in patients with and without TLA who underwent MIS-ATP lumbosacral arthrodesis. 
METHODS: This is a retrospective matched cohort study of adult patients with (126 patients) and without (177 patients) 
TLA who underwent MIS-ATP at a single institution between 2007 and 2019. Patients were matched by the extent of 
fusion (short vs long), sex, and age. Medical records and radiographs were reviewed to identify patient demographics, the 
presence of preoperative TLA, operative neurovascular complications, and postoperative rates of hardware failure and 
development of adjacent segment disease. 
RESULTS: After adjusting for age, sex, BMI, and extent (long/short) of fusion, patients with transitional anatomy were 
found to have a 4.99 times greater risk of developing ASD than those without transitional anatomy (95% CI: 2.50-9.98, 
p<0.001) and a 2.77 times greater risk of developing peri-screw lucency (95% CI: 1.13-6.81, p=0.026). No differences in 
ASD rates between long fusion and short fusion (15.8% vs. 16.3%, p>0.999). And looking at Lumbarization vs 
Sacralization variants, there were no differences found regarding ASD rates (Lumbarized: n=13, 28.9% ; Sacralized: 
n=23, 28.4%, p>0.999) and Screw lucency rates (Lumbarized: n=5, 11.1%; Sacralized: n=9, 11.1%, p>0.999). Of the TLA-
cohort patients who experienced screw lucency, none underwent subsequent screw lucency-driven revision procedures 
following the index operati ion. Of the 49 patients with ASD in both TLA and non-TLA groups, eight patients, all within the 
TLA cohort, underwent a revision procedure (16%). 
DISCUSSION AND CONCLUSION: Presence of TLA in patients undergoing MIS-ATP fusion, while not predisposing to 
intraoperative neurovascular events, is associated with an increased risk of ASD compared to non-TLA patients. Diligent 
preoperative radiographic screening of TLA and subsequent patient counseling are therefore paramount in establishing 
reasonable patients’ expectations, operative planning, and post-surgical follow up.

 

 
 

 

 

 


