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Abstract

Neurological complications are a potential risk after spine surgery with various reported rates. This a case series
of a single surgeon’s experience of neurological complications following spine surgery between the 2007-2010 with
review of the current recommendations regarding the use of intra-operative neuro monitoring during spine surgery.

In the period between 2007-2010, 215 spine procedures were performed by single surgeon in all regions of the
spine for various pathological conditions (deformity, tumor, infection, trauma, and degenerative), 61% were female
patients with an average age of 37 years. Patients with preoperative complete neurological loss where excluded
from this review. Intra operative neuro monitoring was used in 27 cases. Three patients (1.4%) wake up from
surgery with new neurological deficit and after urgent appropriate imaging studies, 2 were taking back to the
operating rooms within few hours of their index operation. Both made full recovery of their deficit in the postoperative
period. The 3rd patient’ s lower ext paralysis was observed and over time. He was able to regain his ambulation
ability. The incidence of neurological complication in this series is very similar to other reports, higher risk
procedures should be done under intra operative neuro monitoring. This report could serve as guide for counseling
of patients pre operatively regarding the potential for such adverse effects.
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Introduction
New neurologic deficit or deterioration after spinal surgery is a

major concern for surgeons and patients. Previous studies have
reported that an incidence of significant spinal cord or cauda equina
injury after spinal surgery for specific disease entities ranges from
approximately 0% to 2%, usually <1% [1-8]. The etiology of neurologic
injury during spinal surgery includes direct surgical trauma to the
neural elements; compression and/or distraction of the vertebral
column [1,9]; vascular compromise, including intra operative or
postoperative hypotension [1,2,6,10,11]; compressive spinal epidural
or subdural hematoma [12,13]; and mechanical compression from
infolding of the ligamentum flavum, posterior longitudinal ligament,
or disc or adjacent bony structures [13-22].

Thus, the purpose of this study was to determine such incidence
and etiology, and to compare our results with those of other published
reports.

Materials and Methods
This was a retrospective review of all patients who underwent any

spinal surgery from 2007 to 2010 by a single surgeon. Only those who
were neurologically intact preoperatively and had complete medical
records were included in the study. Those who developed a
documented postoperative neurologic complication (defined as new
neurologic motor or sensory deficit) were evaluated further to

determine the causative factor of the complication and the final
neurologic outcome.

Results
A total of 215 spinal surgical procedures were performed on 203

patients. One hundred twenty-three patients (61%) were female and 80
(39%) were male, with an age range of 4-80 years. Only 27 procedures
(13%) were performed under intra operative neurologic monitoring.
Surgeries were performed for degeneration (n=64, 29.7%), deformity
(n=60, 28%), trauma (n=50, 23%), infection (n=20, 9.3%), and tumor
(n=9, 4.2%). Surgeries were further classified according to the
approach used: anterior procedure (n=37, 17%), combined anterior
and posterior procedure (n=24, 11%), and posterior procedure
(n=154, 71.6%).

Anterior procedures were performed in 1 (2.7%) deformity case, 15
(40.5%) infection cases, 6 (16%) trauma cases, and 12 (32%)
degeneration cases.

Combined anterior and posterior procedures were performed in 3
(12.5%) deformity cases, 3 (12.5%) tumor cases, 2 (8.3%) infection
cases, 4 (16%) trauma cases, and 0 (0%) degeneration cases.

Posterior procedures were performed in 56 (36.4%) deformity cases,
3 (1.9%) tumor cases, 3 (1.9%) infection cases, 40 (25.9%) trauma
cases, and 52 (33.7%) degeneration cases. In all,

63 (29.3%) surgeries were performed for deformity, 12 (5.5%) for
tumor, 22 (10.2%) for infection, 54 (25.1%) for trauma, and 64 (29.7%)
for degeneration (Table 1).
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Condition Total patients Anterior Anterior/posterior posterior Total surgeries

Deformity 60 (28%) 1 (2.7%) 3 (12.5%) 56 (36.4%) 63 (29.3%)

Tumor 9 (4.2%) 3 (8.1) 3 (12.5%) 3 (1.9%) 12 (5.5%)

Infection 20 (9.3%) 15 (40.5%) 2 (8.3) 3 (1.9%) 22 (10.2%)

Trauma 50 (23%) 6 (16.2%) 4 (16%) 40 (25.9%) 54 (25.1%)

Degenerative 64 (29.7) 12 (32.4%) 0 52 (33.7%) 64 (29.7%)

Total 203 (100%) 37 (17.2%) 24 (11.1%) 154 (71.6%) 215 (100%)

Table 1: Summary of surgical procedures.

Postoperative neurologic complications were defined as any new
worsening in the neurological status after surgery for which
intervention was needed.

New postoperative neurologic deficits developed in 3 patients
(1.4%); none of the surgeries were performed under intra operative
neurologic monitoring.

The first case was an 18-year-old man with adolescent idiopathic
scoliosis who underwent deformity correction from T4 to L3.
Immediately postoperative, the patient was unable to move or feel his
lower extremities. Urgent computerized axial tomography scanning
and magnetic resonance imaging confirmed a medially placed screw at
the T12 on the left side. The patient immediately returned to the
operating room, and the screw was removed. He started to recover at
postoperative day 13 and made a full recovery after 3 months (Figure
1).

Figure 1: Misplaced screw during scoliosis correction, resulting in
postoperative paraparesis in an 18-year-old boy.

The second case was a 37-year-old man with tuberculosis of the
thoracic spine (T8), in whom medical treatment had failed. He
underwent a right-side thoracotomy for corpectomy and fusion.
Postoperatively, he developed weakness and loss of sensation in his left
lower extremity. Urgent computerized axial tomography scanning

showed a bony fragment compressing the spinal cord on the left side.
The patient was immediately returned to the operating room, and the
spinal cord was decompressed multilaterally through a posterior
approach. He started to move his left lower extremity at postoperative
day 7 and made a full recovery after 2 weeks (Figure 2).

Figure 2: Postcorpectomy radiograph of the thoracic spine in a 37-
year-old man with tuberculosis.

The last case was a 67-year-old man with metastatic thyroid
carcinoma of the T11 in whom radiotherapy had failed to control the
disease. He underwent a left-side thoracotomy for T11 corpectomy
and instrumented fusion. The patient woke up from surgery unable to
move either lower extremity but with his sensations intact. Imaging
studies did not show any correctable cause. During removal of the
posterior wall of the vertebral body, it was difficult to identify the
thickened dura and separate it from other tissues owing to the
previous radiotherapy to the area. Excessive manipulation or direct
trauma may have occurred during that stage of surgery, with a few
episodes of intra operative hypotension. Over the course of 5 weeks,
the patient started to regain his motor power, with near complete
recovery (Table 2).
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Age

(years)

Sex Diagnosis Procedure Cause of
deficit

Time to
recovery

18 male Idiopathic
Scoliosis

Posterior
scoliosis
correction

Malposition of
screw

13 days

36 male Tuberculosi
s

Rt.
Thoracotomy

Inadequate
decompression

7 days

67 male Metastatic
thyroid ca.

Lt.
Thoracotomy

Direct trauma 37 days

Table 2: The 3 cases of new post operative neurological deficit.

Discussion
The risk of neurologic deficit is a major concern for patients

undergoing spinal surgery. Incidence of such complication is low, and
is reversible in some cases. As in other reports, this feared
complication occurred in high-risk cases, including deformity
correction, thoracotomy procedures, and cases of metastatic tumor
with prior radiation. The use of intra operative neurologic monitoring
has become a standard of care in such high risk procedures.
Meticulous technique and proper attention to intra operative details
help maintain the probability of such complication low, and timely
and expedient correction of the causative factor, if found, increases the
chances of recovery should a deficit occur. Neurologic deficits
developed in 1.4% of our patients, all of whom underwent surgery
without intra operative neuro monitoring and all made a full recovery
with the appropriate intervention. Intra operative neurologic
monitoring could have helped to recognize the deficit, which would
have allowed the surgeon to reverse its cause [1-8]. The etiology of
neurologic injury during spinal surgery includes direct surgical trauma
to the neural elements; compression and/or distraction of the vertebral
column [1,9]; vascular compromise, including intra operative or
postoperative hypotension [1,2,6,10,11]; compressive spinal epidural
or subdural hematoma [12,13,23]; and mechanical compression from
infolding of the ligamentum flavum, posterior longitudinal ligament,
and disc or adjacent bony structures [24-35].

Cramer et al.’s [24] 10-year retrospective study of 11,817 adult
spinal surgeries confirmed that spinal instrumentation increases the
risk of neurologic injury; 57.1% of cases with new neurologic deficit
had instrumentation. In his study, 0.178% (approximately 2:1,000
cases) suffered neurologic injury: 0.293% (approximately 3:1,000
cases) in the cervical spine and 0.488% (approximately 5:1,000 cases)
in the thoracic spine. Four patients with inadequate decompression
were obese (mean body mass index, 45.8 kg/m2), causing limited
surgical exposure secondary to their body habitus. Intra operative
neurologic monitoring has become widespread, with the goal of
providing feedback to the surgeon and anesthesia team regarding
neurologic function. Other reports looked at the post operative
complications after spinal surgery in general which included both
neurological deficit and non neurological complications, and some
looked at a particular complications like incidental durotomy only
[36,37]. This one of the strength in this study that it looked into a
particular complication after spinal surgery, namely the neurological
deficit and excluded other complications. A limitation in our study is
that it did not include in cases for intra dural pathology because of the
orthopedic background of the treating surgeon [30-34]. Given the rare
occurrence of neurologic complications, the number of patients
included in this study is too small to draw any statistical conclusion.

Larger studies are still needed to accurately report on these
complications. However, this report should serve as a guide for
counseling patients prior to undergoing major spinal surgery.

Conclusion
This review reported a low incidence of new postoperative

neurologic deficit after spinal surgery. Due to the rare occurrence of
such an event, a study with a large number of cases would be needed to
identify and statistically analyze the causative factors. Based on our
results, intra operative neurologic monitoring should be used more
frequently, especially in high-risk cases. The rare potential for such
event should be fully explained and discussed with the patient prior to
surgery.
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