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Introduction
Surgery for patients with a complete spinal cord
injury (CSCI) secondary to a penetrating
mechanism (CPSCI) remains controversial.  A few
studies suggest improved neurological outcome with
surgery while many others suggest no benefit. Most
studies are limited by small study size and limited
follow-up.

Methods
We identified all patients with CPSCI in the Spinal
Cord Injury Model Systems database from 1994-
2015.  CPSCI patients were divided into surgery
(SX) and no surgery (NSX) groups.  Neurological
function was measured according to the
International Standards for Neurological
Classification of Spinal Cord Injury published by the
American Spinal Injury Association (ASIA).  SX and
NSX groups were then compared for outcomes
during hospitalization, acute rehabilitation, and one-
year follow-up.

Results
We identified 895 CPSCI patients, 133 in SX and
762 in NSX group. Age, sex, and race were similar.
At hospital admission, more patients in NSX group
had injuries at the thoracic level (63% vs. 44%;
p=0.001) and had private insurance (61% vs. 36%;
p<0.0001).  Hospital length of stay (LOS) was
increased in SX group (16 days vs. 13 days;
p<0.0001) although acute rehab LOS was similar
(39 vs. 42; p=0.2).  At discharge from rehab
median Functional Independence Measure (FIM)
motor scores were slightly higher in NSX group (70
vs. 58; p<0.0001), and the percentage of patients
with complete injuries remained similar between
NSX and SX groups (89% vs. 87%; p=0.8).  No
difference was observed for duration of mechanical
ventilation (p=0.8), rehospitalization (p=0.5), or
one year mortality (p=0.1).

Conclusions
Surgery for patients with CPSCI is associated with
increased hospital LOS and is not associated with
clinically significant improvements in functional
outcomes, mechanical ventilation, rehospitalization,
or one-year survival.

Learning Objectives
1) Describe the importance of long term functional
outcomes for SX and NSX patients with CPSCI.
2) Discuss, in small groups, how these differences in
outcomes influence surgical decision-making and
prognostication.
3) Identify an effective surgical treatment for
patients with CPSCI that accounts for long-term
functional outcomes.

References
1.Richmond TS, et al. Years of life lost because of gunshot injury
to the brain and spinal cord. Am J Phys Med Rehabil, 2008. 87(8):
p. 609-15; quiz 615-8.
2.Aarabi B, et al. Comparative study of functional recovery for
surgically explored and conservatively managed spinal cord
missile injuries. Neurosurgery, 1996. 39(6): p. 1133-40.
3.Kahraman S, et al. Retrospective analysis of spinal missile
injuries. Neurosurg Rev, 2004. 27(1): p. 42-5.
4.Beaty N, et al. Cervical spine injury from gunshot wounds. J
Neurosurg Spine, 2014. 21(3): p. 442-9.
5.Sidhu GS, et al. Civilian gunshot injuries of the spinal cord: a
systematic review of the current literature. Clin Orthop Relat Res,
2013. 471(12): p. 3945-55.
6.Klimo P, et al. Can surgery improve neurological function in
penetrating spinal injury? A review of the military and civilian
literature and treatment recommendations for military
neurosurgeons. Neurosurg Focus, 2010. 28(5): p. E4.


