
Med. J. Cairo Univ., Vol. 89, No. 1, March: 257-265, 2021
www.medicaljournalofcairouniversity.net

Corpectomy in Sub-Axial Cervical Fracture in Tertiary Center in
Third World Country
MOHAMMED H. ALY, M.D.; AHMED H. ELASHRY, M.D. and AMR A.A.M. ELKATATNY, M.D.

The Department of Neurosurgery, Faculty of Medicine, Cairo University

Abstract

Background: Cervical spine injuries represent 5-10% of
major injuries in post-traumatic patients. These injuries cause
6K deaths and 5K quadriplegic cases annually. The neurolog-
ical defect happens due to disruption of the normal anatomy.

Aim of Study: Cervical corpectomy is a common spinal
surgery procedure used to decompress the spinal cord in
numerous degenerative, traumatic and neoplastic conditions.
The aim of this study was to investigate the indications,
complications and outcomes in past cervical corpectomy cases
at one centre.

Patients and Methods: During the period of July 2019- 
July 2020, corpectomy was performed on 14 patients with
lower cervical spine fracture, fracture/dislocation by the author
surgeons. Etiology for the cervical trauma of 14 patients was
road traffic accidents. A standard anterior approach to the
cervical column was applied to remove affected vertebrae
and discs, including their upper and lower surfaces. Corpec-
tomy was done with rounger and high-speed drills with image
guidance. A PIRA mesh filled with bone was inserted into the
space created by body and discs removed. A plate was 
inserted.

Results: In our series, 12 (85.7%) were incomplete mye-
lopathy (Grade III, IV, V). 7 of them improved after surgery (
58.3%), 3 unchanged (25%), 2 passed away (16.7%). We
have 2 patients (14.3%) with grade VI, of them 1 patient
improved (50%) and the other one did not improve (50%).
we have 12 patients (85.7%) operated in 24 hours after 
trauma. 8 of them improved (66.7%) and they were all the 
patients who were improved from the total (8/14, 57.14%). 
2 cases only were postponed later than 24 hours. We have 2 
patients had wound infection (14.3%), 2 CSF collections (14.
3%), 2 patients had difficulties in breathing (14.3%), 4 
patients suffered from bed sores (28.6%). So total patients with 
complications were 8/14 (57.14%). Four patients stayed 48 
hours (28.6%), 8 patients (57.1 %) stayed for 72 hours. And 2 
patients stayed more than 72 hours (14.3%).

Conclusion: We do not have actual number of incidences
of road traffic accidents, but all our cases are due to accidents.
We have C5 fracture was the most common segment. Most
common age group affected was 21-30 with male predomi-
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nance. Better neurological state pre-operative favors the
outcome post-operative. Early surgery especially in 24 hours
was related to clinical improvement. Decreasing infection
may decrease mortality and improving the outcome. Shorter
stay in ICU (less than 72 hours) post-operatively is a predictor
for better outcome.
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Introduction

CERVICAL spine injuries represent 5-10% of
major injuries in post-traumatic patients. These
injuries cause 6K deaths and 5K quadriplegic cases
annually. Most of the cervical injuries happen at
C2 (1/3) and C6 or C7 (1/2) [1].

Injuries of cervical spine are classified accord-
ing to several mechanism of injury. These include
flexion, flexion-rotation, extension, extension-
rotation, vertical compression, lateral flexion inju-
ries [2].

The management differs according to type of
fracture, instability and presence of cord compres-
sion from external fixation to surgical decompres-
sion and internal fixation [3].

The neurological defect happens due to disrup-
tion of the normal anatomy. The primary insult
may be transection, compression or diameter of
the cervical canal may play a role in the ongoing
process. The inertia and torc of injury also play
role in the severity [4].

The secondary cascade may propagate the spinal
cord injury caudally or cranially. This explains
why some patients may deteriorate in the acute
postinjury period. The secondary cascade was
suggested by Allen almost 100 years ago, who
spotted the effects of ongoing hemorrhage, edema,
and ischemia [5].
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Advanced Trauma Life Support (ATLS) guidelines.
The principals involved consist of:

1- Preparation and transport.

2- Primary survey and resuscitation, including
monitoring, urinary and nasogastric tube inser-
tion, and imaging.

3- Secondary survey, including special investiga-
tions, such as CT scanning or angiography.

4- Ongoing reevaluation.

5- Definitive care.

The primary survey aims to identify and treat
immediately life-threatening injuries relying on
the ABCDE system. This system comprises airway
control with stabilization of the cervical spine,
breathing (work and efficacy), and circulation
including the control of external hemorrhage,
disability or neurologic status, and exposure or
undressing of the patient while also protecting the
patient from hypothermia [8].

Material and Methods

During the period of July 2019-July 2020,
corpectomy was performed on 14 patients with
lower cervical spine fracture, fracture/dislocation
at Trauma Unit, Neurosurgery Department Cairo
University Hospitals, by the author surgeons. 12
patients had a single level corpectomy and 2 pa-
tients with two levels Fig. (1). 12 patients were
male and 2 females. Etiology for the cervical
trauma of 14 patients was road traffic accidents.
In the evaluation of cervical pathologies, a cervical
plane images were taken, as well as computed
tomography and magnetic resonance imaging. The
plain images are for screening, CAT scans for
confirmation and assessment of facets, MRIs for
integrity of ligaments and discs. There were burst
fracture in 12 cases and 2 with burst with retro
pulsed vertebrae.

Our protocol was urgent application of Phila-
delphia hard neck collar on admission. We did not
use traction as we have not any case with locked
facet. Usage of methyl prednisolone after admission
and diagnosis and intra-operative. Age distribution
of cases illustrated in Fig. (2).

A standard anterior approach to the cervical
column was applied to remove affected vertebrae
and discs, including their upper and lower surfaces
[9].

Corpectomy was done with rounger and high-
speed drills with image guidance. A PIRA mesh
filled with bone was inserted into the space 
created

Vascular dysfunction may lead to ischemia and
hemorrhage, inflammation with cellular and mo-
lecular mechanisms of continued neuronal and
glial destruction, and other modes of injury includ-
ing excitotoxicity and apoptosis [6].

To define factors associated with spinal stability
we use the three-column theory of spinal anatomy,
as in the thoracolumbar spine [6].

Table (1): Types and characteristics of lower Cx spine injuries  [7

].

Type/stages

Compression
flexion (CF):

CFS1 - Intact posterior ligaments with blunting of the
anterior/superior vertebral endplate.

CFS2 - + Beaking of the anterior/inferior-vertebral
body with decreased body height.

CFS3 - + beak fracture.
CFS4 - + <3mm displacement at the fracture site.
CFS5 - CFS3 + displacement of the vertebral body in

the canal, complete Ligamentous disruption.

Vertical
compression (VC):

VCS1 - Superior or inferior end plate fracture with
cupping of the central portion.

VCS2 - Fracture of both end plates with minimal dis-
placement.

VCS3 - + fragmentation and displacement of the ver-
tebral body.

Distraction flexion
(DF):

DFS1 - Facet subluxation with divergence of the
spinous process.

DFS2 - Unilateral facet dislocation.
DFS3 - Bilateral facet dislocation.
DFS4 - Complete vertebral body to displacement an-

terior to the level below.

Compression
extension (CE):

CES1 - Unilateral vertebral arch fracture.
CES2 - Bilateral lamina fracture at contagious levels.
CES3 - Bilateral arch fracture without displacement

of the body..
CES4 - Bilateral arch fracture with partial displacement

of the body.
CES5 - Bilateral arch fracture with complete displace-

ment of the body.

Distraction
extension (DE):

DES1 - Widen disc space or transverse fracture through
the body.

DES2 - + Posterior Ligamentous disruption.

Lateral flexion
(LF):

LFS1 - Unilateral arch fracture with asymmetrical
compression fracture of the body.

LFS2 - Ipsilateral arch fracture with displacement and
contralateral Ligamentous disruption.

Principles used in the initial assessment of a
patient with major trauma are outlined by the
American College of Surgeons (ACS) in their
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by body and discs removed. A plate was inserted
into the anterior aspect of the body of the adjacent
vertebrae including the graft in all patients. screws
were used for plating Fig. (3). The patients were

Levels of corpectomy

routinely mobilized with cervical collar as early
as possible if ambulant. Cervical plain images and
CAT scans were reviewed post for evaluation
instrumentation and proper decompression.

Age distribution for cases
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Fig. (1): Levels of corpectomy. Fig. (2): Age distribution for cases.

Fig. (3): Pre and post images of C6 corpectomy, PIRA mesh and plate.

We will assess the cases with the functional
grading scale of Benzel and Larson [10].

• Grade I: Complete functional neuronal transec-
tion. No motor or sensory function below the
level of injury.

• Grade II: Motor complete. No voluntary motor
function below the level of injury, with preserva-
tion of some sensation.

• Grade III: Motor incomplete-non-functional.
Minimal nonfunctional voluntary motor function
below the level of injury.

• Grade IV: Motor incomplete functional. Unable
to walk; some functional motor control below
the level of injury.

• Grade V: Motor incomplete functional. Limited
walking, lack of endurance or fear of falling.

• Grade VI: Motor incomplete functional. Unlimited
walking, difficulties with micturition and slightly
dis-co-ordinated gait.

• Grade VII: Normal.

Results

In our series, we summarize the neurological
condition of our patients on admission and short-
term post-operative during hospital stay in (Table
2). Among our patients, 12 (85.7%) were incom-
plete myelopathy (Grade III, IV, V). 7 of them
improved after surgery (58.3%), 3 unchanged (
25%), 2 passed away (16.7%) one due to respira-
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tory disability and the other due to bad general
condition and accompanied injuries.

We have 2 patients (14.3%) with grade VI, of
them 1 patient improved (50%) and the other one
did not improve (50%). So, we have 8 patients (
57.14%) improved after surgery, 4 not improved (
28.57%), 2 died (14.28%). Fig. (4) showed all
these results.

As the policy of our institute is to operate upon
these cases as soon as possible, we trace the time
it takes to be operated as in (Table 3). We have 12
patients (85.7%) operated in 24 hours after 
trauma. 8 of them improved (66.7%) and they were 
all the patients who were improved from the total (
8/14, 57.14%). 3 unchanged (25%). 1 died (8.3%) 
from poor general condition and associated 
injuries.

2 cases only were postponed later than 24 hours.
One was in spinal shock and we wait till the patient
was vitally stable. 1 case did not improve (50%),
and 1 died (50%). The one who died, was the one
with spinal shock and died of respiratory arrest.

We noticed that the earlier the surgery the more
improvement expected as in Fig. (5). Also, the
better the neurological grade pre-operative the
more improvement we expect as in Fig. (4). p-
value cannot be calculated due to small number of
cases, further cases need to be traced to reach
statistical significance.

Complications were summarized in (Table 4).
We have 2 patients had wound infection (14.3%),
one of them resolved with antibiotics and the other
one needed debridement without removal of the
instrumentation. We had 2 CSF collections (14.3%)
both resolved with conservative management, one
of them was with wound infection which resolved
with antibiotics.

2 patients had difficulties in breathing (14.3%),
one had this pre-operative and it lasted post and
the patient died. The other one had difficulties post
and improved with steroids and physiotherapy. 4
patients suffered from bed sores (28.6%), 2 of them
improved with care and frequent mobilization, one
needed debridement (the one with difficulty breath-
ing which improved) and one died. So total patients
with complications were 8/14 (57.14%) showed
in Fig. (6).

Length of stay in the ICU after surgery was
recorded in (Table 5). Four patients stayed 48 hours (
28.6%), 2 (2/14, 14.3%) improved and 2 un-
changed from pre-operative neurological state. 8
patients (57.1 %) stayed for 72 hours. 6 of them

improved (6/14, 42.86%), one unchanged and one
died of respiratory arrest (1/14, 7.14%). 2 patients
stayed more than 72 hours (14.3%), one unchanged
condition and the other one died from poor general
condition and associated injuries (1/14, 7.14%).

So, the 8 improved patients stayed in the ICU
for less than 72 hours as showed in Fig. (7), and
this may be a cut off for prediction of improvement
in the neurological state in the short term follow-
up.
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Fig. (4): Relation of the total number pre and post-operative
and the neurological grade,

Table (2): The cases with the functional grading scale of
Benzel and Larson [10].

Pre-operative Post-operative

Neurological Patients showed even
Number

grade one grade improvement
U n P a s s e d

changed away

Grade III 2 0 1 1
Grade IV 8 6 1 1
Grade V 2 1 1 0
Grade VI 2 1 1 0

Total 14 8 4 2

Table (3): Time of surgery after trauma.

In 24 hours after trauma After 24 hours after trauma
12 2

Improved Unchanged Died Improved  Unchanged  Died

8 3

Table (4): Number of complications in our series.
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Table (5): Period of ICU stay after surgery.

More than 72 hours
2

Impro-
ved

2 2 0 6 1 1 0 1 1

12 10 8 6 4 2 0

In 24 hours After 24 hours

Fig. (5): The timing of surgery after trauma.

Bed
sores

Difficulty
in
breathing

Csf
collection

Wound
infection

9 8 7  6  5 4 3 2 1 0

Fig. (6): Complication types and fate.

Fig. (7): Length of stay in ICU and outcome accourding to
neurological condition.

Discussion

Regarding the levels of vertebrae affected, we
found C5 is the most common segment to be af-
fected, then C4 & 5, C6 and C4. This is different
from what was published. C7 then C6 and C5 in
order. This study was done retrospective on large
scale and the most common affected segment was
different from ours [11].

Also, we had more males (85.7%). This is the
same as what reported in the same study [11]. We
found that the most common age group was (20- 
30). The sekhar paper found that the incidence of
cervical spine trauma was highest in the age group
of 21-30 years followed by 31-40 [11]. We did not
have any pediatric patients Amy Peykoff Hardin [
12] and no ethnic distribution as no different races
present frankly in our country. Cervical spine is a
fulcrum between rigid thoracic spine and relatively
mobile head. Excessive motion at this level from
acceleration deceleration leads to bony and liga-
mentous injuries. That's why in our series and
among colleagues, road traffic accidents are the
leading cause of cervical fractures [13]. Trauma
studies done in Canada, India, China, Iran, and
Africa have found that road traffic accidents are
the most common cause of spine trauma [14-16].
European countries have achieved a shift from
road traffic accident to falls as the most frequent
etiology of spin injury due to rigid safety measures [
17,18]. We in Egypt do not have registry or national
study to know the actual numbers, but in our study
all patients were from motor traffic accidents.

We trace our cases through the pre-operative
state and post-operative state and timing to surgery.
Cervical cord trauma with sub-axial cervical frac-
ture is a serious condition. Two related problem
are in these patients: A neurologic injury by present
compression, and the instability that prevents care,
mobilization, rehabilitation and delay management
of co-morbidities [19,20]. Spinal stabilization by
the neck collar, if needed early surgical decompres-
sion, and steroids injection and patient stabilization
vitally in the form of perfusion pressure augmen-
tation through good hydration and blood pressure
management are advisable. Neuroprotection should
be target whether on short term or long term,
including pharmacological methods and nonphar-
macologic interventions [21]. An unstable cervical
spine needs surgical intervention, as it can affect
stability and alignment which may cause neurolog-
ical compression [22,23]. The anterior approach has
received interest among surgeons due to ability of
decompression of the spinal canal and removing
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any discs or bony fragments as in Fig. (8) and
restoration of the height and curve [24-26]. The time
from injury and admission to surgery was noticed
crucially with the basic neurological state. we
found that the basic neurology of the patient is
predictor of the hopeful improvement. 12 (85.7%)
were incomplete myelopathy. 7 of them improved

after surgery (58.3%). 2 patients (14.3%) with
grade VI, of them 1 patient improved (50%). So,
we have 8 patients (57.14%) improved after 
surgery, 4 not improved (28.57%), 2 died (14.
28%). Fig. (4) showed all these results. So, 
decompression is of benefit in the area of improving 
the neurological state.

Fig. (8): C4 cervical
fracture pre-operative CT
and MRI, post CT and X-
ray, intra operative plate.

A longer time of compression was associated
with reduced electrophysiological recovery, path-
ological changes and functional outcome in the
literature [21]. We have 12 patients (85.7%) 
operated in 24 hours after trauma. 8 of them 
improved (66.7%) and they were all the patients 
who were improved from the total (8/14, 57.
14%). 3 unchanged (25%). 1 died (8.3%) from 
poor general condition and associated injuries. 2 
cases only were postponed later than 24 hours. 
One was in spinal shock and we wait till the patient 
was vitally stable. 1 case did not improve (50%), 
and 1 died (50%). The one who died, was the one 
with spinal shock and died of respiratory arrest. So 
operation

time is very important and should be done as early
as the patient is fit for to improve the chances for
neurological recovery and decrease hospital stay
and mortality. This is the same as what many papers
suggest [21,27]. We found that the average time
from injury to operation was one day in the func-
tional restoration group. Delaying time from injury
to operation (more than one day) can lead to poor
prognosis after surgical treatment. Timing of sur-
gery has been a debate. While theoretical and
experimental animal studies showed that early
intervention may give advantage for spinal cord
injuries with cervical fractures, no clinical studies
have showed this yet. Experts advised to interfere



Mohammed H. Aly, et al. 263

with in 8-24 hours [28,29]. And this goes with what
we found.

Complications were showed previously in Fig. (
6). In literature, rates of any complication increased
since 2005 (2005, 31.6% vs. 2013, 36.2%). Mor-
tality was 6.6%. Mortality decreased significantly
from 6.8% in 2005 to 6.6% in 2013 [30]. In our
series, total patients with complications were 8/14 (
57.14%) which was not that far from many re-
views.

The most common complications in Passias et
al., [30] were anemia (7.7%), Acute Respiratory
Distress Syndrome (ARDS) (6.6%), bowel compli-
cations (3.8%), and shock (2.6%). Rates of para-
plegia, bowel complications, bladder complications,
neurologic symptoms, muscle weakness, shock,
anemia, and Deep Vein Thrombosis (DVT) have
all significantly increased since 2005. Rates of
dysphagia, pulmonary complications, gastrointes-
tinal complications, renal complications, and in-
fection have all significantly decreased since 2005.
In our series, we have 2 patients had wound infec-
tion (14.3%), one of them resolved with antibiotics
and the other one needed debridement without
removal of the instrumentation. We had 2 CSF
collections (14.3%) both resolved with conservative
management, one of them was with wound infection
which resolved with antibiotics. 2 patients had
difficulties in breathing (14.3%), one had this pre-
operative and it lasted post and the patient died.
The other one had difficulties post and improved
with steroids and physiotherapy. 4 patients suffered
from bed sores (28.6%), 2 of them improved with
care and frequent mobilization, one needed debri-
dement (the one with difficulty breathing which
improved) and one died. great care should be given
to care of bed ridden patient and to the co-
morbidities to avoid losing patients. Regarding our
mortalities, they were linked to infection whether
through the wound or the bed sores. So we have
to guard against by usage of proper antibiotics and
sterilization and disinfection techniques with proper
handling of bed ridden patients.

Four patients stayed in ICU for 48 hours  (
28.6%), 2 (2/14, 14.3%) improved. 8 patients (
57.1%) stayed for 72 hours. 6 of them improved (
6/14, 42.86%), one unchanged and one died of
respiratory arrest (1/14, 7.14%). 2 patients stayed
more than 72 hours (14.3%), one unchanged con-
dition and the other one died from poor general
condition and associated injuries (1/14, 7.14%).
All the improved patients (8/14, 57.14%) stayed
in the ICU for less than 72 hours as showed in Fig. (
7), and this may be a cut off for prediction of

improvement in the neurological state in the short
term follow-up and predictor of better outcome.

Conclusion:

We do not have actual number of incidences of
road traffic accidents, but all our cases are due to
accidents. We have C5 fracture was the most com-
mon segment. Most common age group affected
was 21-30 with male predominance. Better neuro-
logical state pre-operative favors the outcome post-
operative. Early surgery especially in 24 hours was
related to clinical improvement. Decreasing infec-
tion may decrease mortality and improving the
outcome. Shorter stay in ICU (less than 72 hours)
post-operatively is a predictor for better 
outcome.
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