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Abstract
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Traumatic injuries of the subaxial cervical spine (C3-7); considered among the most common and most damaging injuries to the axial skeleton. Decompression of the
spine is standard approach after cervical spinal cord injury.In this study, 72 patients who underwent early decompression with the decision of surgery according to the
classification system with the Subaxial Injury Classification and Severity Scale (SLICS) among 212 patients who developed spine fractures as a result of acute traumatic
subaxial cervical trauma were examined.ASIA scoring system was used for neurological examination evaluation.Patients were included in the rehabilitation program,
which lasted at least six months after the operation.Neurological recovery results were evaluated with ASIA scores obtained after the rehabilitation program.It has been
shown that early surgery for subaxial cervical spine fractures contributes significantly to the patient's neurological recovery.
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Introduction

The lower cervical region (C3-C7) is called the subaxial cervical
region.1/3 of all spine injuries occur in the cervical region [1].
70% of all cervical traumas are subaxial traumas [2]. This region
is responsible for 50% of cervical flexion, extension and rotation
[3].The cervical region is vulnerable to injury due to this range of
motion. Trauma-induced injuries of the subaxial region (C3-7) are
currently among the most common and most mortal injuries of the
spine [3,4]. It occurs mostly at younger ages and is associated with
high-energy motor vehicle accidents in this age group [5]. It can
also occur in older age groups with lower-energy traumas such as
falls [6]. The cervical spine is one of the anatomical regions that
should be evaluated first in patients with multiple trauma because
it causes mortality [7,8]. Many classification methods have been
proposed for these injuries from past to present [9]. Currently the
most ideal is the Subaxial Cervical Spine Injury Classification
(SLICS) scoring system [9].
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Computed tomography (CT) is the best imaging method for
showing subaxial cervical fractures and dislocations because it
shows the bone structure well. After subaxial cervical injuries,
clinical conditions ranging from minor ligamentous injuries
to very severe burst fractures can be encountered. Emergency
management of such injuries is based on an accurate clinical
history, careful physical examination and detailed radiological
evaluation. Although decompression of the cervical spine is a
standard treatment approach, a universally accepted protocol could
not be established [10]. Debates continue about the preoperative
application of traction, the appropriate surgical approach, and the
ideal timing for decompression [11—13]. In this study, we reported
the results of neurological recovery after long-term follow-up
in patients who underwent early surgery (<24 hours) (anterior,
posterior or both methods) after subaxial cervical spine injury in
our clinic.

Materials and Methods

The study was conducted with the approval of the Afyonkarahisar
Health Science University Clinical Research Ethics Committee
on 03.07.2020 and protocol number 2020/289.With this study,
212 patients who were admitted to our clinic with subaxial (C3-
7) traumatic injuries between January 2012 and December 2019,
who were followed up and treated were retrospectively analyzed.
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During this examination, patient files were accessed by using
the information processing system of the hospital.Patients with
subaxial cervical spine injuries who were operated due to spinal
tumors, rheumatologic diseases and similar non-traumatic reasons
were not included in the study.All patients were performed
cervical computed tomography (CT) and cervical magnetic
resonance imaging (MRI) to examine bone and ligament damage.
Radiological and clinical findings of the patients were evaluated
with the internationally accepted “Subaxial Injury Classification
System” (SLIC). American Spine Injury Association (ASIA)
scoring system was used for neurological examination evaluation.
Control cervical CT was performed in patients who underwent
surgery, and the positions of the stabilization materials were
checked.Patients with post-operative neurological deficits were
included in a physical therapy and rehabilitation program for at
least 6 months. ASIA scores were re-evaluated after 6 months.

Results

72 patients out of 212 patients with subaxial cervical trauma were
operated. The age range of these patients was between 15 and 79
(mean: 45.58). 53 of the patients were male and 19 were female.
When etiologically examined, the most common 40 patients were
found to be an in-vehicle traffic accident, and at least four patients
with sports injuries. While 28 patients were neurologically in ASTA
E class before the operation, 20 patients were in ASIA D and 10
patients were in ASIA A category. 52 patients were taken to surgery
within the first 24 hours. Of these patients, 20 patients were ASIA E
and neurologically stable, while 32 patients had neurological loss.
Among the patients who underwent early surgery, 22 patients had
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ASIA E after the first 24 hours, while a total of 32 patients were
found to have ASIA E at the sixth month after rehabilitation (Table
1). Among the patients who underwent late surgery, preoperative
eight patients were ASIA E, nine patients were evaluated as ASIA E
at the first 24-hour examination after the operation, and 10 patients
as ASIA E at the sixth month after rehabilitation (Table 2). Of the
72 patients operated, 40 had compression or burst fractures, and the
most common were C5 with 12 patients and C7 with 11 patients.
Fracture-dislocation was present in 32 patients and it was most
frequently observed at the C6-7 level with 13 patients. When SLIC
classification was examined, it was determined that 32 patients got
five points, 22 patients received four points, 12 patients received
six points, and six patients received seven points and the decision
of surgery was made.40 patients underwent only anterior surgery
(figure 1). Surgery was performed in 14 patients with a posterior
intervention (figure 2).Eighteen patients underwent both anterior
and posterior surgery (figure 3).Ten of 44 patients with neurological
deficits preoperation were evaluated as ASIA E in the first 24 hours
postoperatively. Twenty-two out of 32 patients with continuing
neurological loss received a rehabilitation program. Six months
later, 10 of these patients showed neurological complete recovery,
while 12 patients had an improvement of at least one point in ASTA
scores.Multiple level cervical fracture was observed in 11.1% of
the patients, while thoracic or lumbar fracture was associated with
16%. Only one level of cervical fracture was detected in 72%. In
addition, 22% of the patients had postoperative pneumonia and
medical treatment was applied. Ten patients (13.8%) died in the
intensive care unit due to complications.

Table 1. Neurological evaluation of 52 patients who underwent early surgery (first 24 hours) after follow-up (Note: 3 patients died during follow-up)

ASIA Pre-operation Post-operation (24h) Post-operation (6.month)
A 5 2 1
B 7 4 3
¢ 6 6 3
D 14 18 10
E 20 2 32
Total patient 5 50 49

Table 2. Neurological evaluation of 20 patients who underwent late surgery (after first 24 hours) after follow-up (Note: 7 patients died during follow-up)

ASIA Pre-operation Post-operation (24h) Post-operation (6.month)
A 6 4 -

B 2 1 -

C 2 3 1

D 2 3 2

E 8 9 10

Total patient 20 20 13
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Figure 2. 58-year-old male patient C5-6 listesis and facet locking after a fall.
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Figure 3. 57-year-old male patient after falling from height, C6-7 fracture dislocation, Posterior C5-6-7 instrumentation, C5-C6 laminectomy after anterior C6-C7 plate-

screw fixation.

Discussion

The worldwide annual incidence of acute spinal cord injury is
known to be 15-40 per million [14]. In our country, this number
is reported as 1600-2000 annually [15]. Spinal cord injury is often
seen in healthy 15-35 year olds and the clinical consequences are
more dramatic.Male / female ratio is 5/1. In our study, the mean
age of the patients was 45.58 (between 15-79 years) and the male
/ female ratio was 2.78.The most common causes of spinal cord
injury are motor vehicle accidents (50%), falls and work accidents
(30%), violent crimes (11%) and sports injuries (9%) [16]. In our
study, 66% of the cases were motor vehicle accidents.

Approximately 35% of spinal traumas occur in the cervical region.
Neurological deficits are observed in more than half of these
patients. This is because this region has a thinner pedicle structure
and narrower spinal canal transverse and sagittal diameter
compared to the thoracic and lumbar region [17]. In addition, the
fact that this region is very flexible and mobile, and that it does

not have bone support around it as in the abdominal or chest wall
[18-20]. These anatomical features lead to both severe clinical
results and difficulties in surgical planning after trauma.Therefore,
the clinical and radiological findings of this region trauma should
be evaluated meticulously [11,21]. Of the 72 operated patients, 40
had compression or burst fractures, and the most common were
C5 with 12 patients and C7 with 11 patients.Fracture-dislocation
was present in 32 patients, and it was most frequently observed
at the C6-7 level with 13 patients.In terms of surgical decision
making, it is important to use a classification system that surgeons
can rely on.In this way, it is important in terms of allowing studies
to be conducted between different clinics in which clinical care
and education can be compared [22,23]. For this purpose, the
Subaxial Injury Classification System (SLIC) has been proposed
by the Spinal Trauma Study Group and has been widely accepted
[4,9,23-25]. Therefore, in our study, we used the SLIC scoring
system.In this scoring system, patients with a score of three or less
were considered stable and were followed up with conservative
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treatment. On the other hand, 72 patients with SLIC scores of four
and above were deemed to be unstable and the operation decision
was made.

The system recommended by ASIA was used for degrees of
spinal cord injury.In our study, while 28 patients were ASIA E in
the preoperative classification, 44 patients had neurological loss.
Out of 52 patients who underwent early surgery, 10 patients had
ASIA E, while 42 patients had neurological deficits.After the
postoperative follow-up and at least 6 months of rehabilitation, a
significant increase was observed in ASIA scores (Table 1). No
significant change was observed in ASIA scores in 20 patients who
underwent late surgery (Table 2). Although decompression of the
cervical spine is a standard treatment approach for subaxial cervical
trauma, a universally accepted protocol has not been established
[10]. Some surgeons believe that in patients currently undergoing
delayed surgery (> 72 h), improvement is equal to or greater than
patients undergoing early surgery [26,27]. Today, the vast majority
agree that decompression and stabilization operations should be
performed within the first 24 hours if the general condition of the
patient is appropriate [11,24]. For example, Fehlings et al. found
in a systematic review and prospective research study that 80.0%
to 96.4% of spine surgeons generally prefer decompression within
the first 24 hours, and the majority want to decompress within
six hours [28]. This is consistent with the notion that the benefits
of decompression are greater when the compression time in the
spinal cord is shorter and that secondary neurological impairment
is reduced [10,29]. In another study, after six months of follow-up,
20% of patients who underwent early surgery had an improvement
of at least two points in ASIA, while this rate was only 9% in
patients who underwent late surgery [30]. In another study, it was
reported that 70% of the patients who were operated within six
hours had at least one point improvement in ASIA scores, while
those who were operated after the sixth hour had a recovery rate of
12% [24]. In our study, 52 patients (72.2%) were operated within
the first 24 hours. 20 patients (27.7%) with multiple trauma and
additional pathologies were operated late. Anterior decompression
and stabilization were performed in 40 patients, posterior
decompression and stabilization in 14 patients, and decompression
and stabilization with a combined approach in 18 patients.When
all spine traumas were examined, it was reported that two or more
vertebral segments were damaged in at least 20% of the patients,
and the cervical region was damaged in 80% of these patients
[24,30]. Multilevel cervical fracture was observed in 11.1% of the
patients operated in our clinic, while thoracic or lumbar fracture
was associated with 16%. Only one level of cervical fracture was
detected in 72%.

In addition, pneumonia was observed in 22% of the patients in the
postoperative period. Ten patients (13.8%) died due to metabolic
problems.

Subaxial cervical traumas are among the most important causes of
morbidity and mortality in the world in terms of their consequences.
Serious morbidity and labor losses are seen as a result of
neurological damage, especially in the young age population.Early
decompression and stabilization should be applied to patients with
suitable general conditions and the immobile time should be kept
as short as possible.In our study, a significant improvement was
observed in the ASIA scores and neurological conditions of the
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patients after early decompression and subsequent rehabilitation
treatments.
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