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Introduction
 Trauma to the subaxial spine (ICS) represents all osteo-disco-
ligamentary injuries involving the spine between the C2-C3 and C7-
T1 discs.

 “Highly mobile and poorly protected, the cervical spine is 
particularly vulnerable to trauma [1]. We speak of higher grade spinal 
injuries when the vital and functional prognosis is engaged. In our 
context, they concern patients classified as ASIA A or B and are 
mostly male and young [2,3]. Because they are more exposed to traffic 
accidents, which represent about half of the aetiologies, followed by 
falls and sports injuries [4].

 Injuries to the subaxial spine are caused by multiple traumatic 
vectors. The diagnosis and management of spinal injuries must be 
early in order to limit the extension of the injuries. The African 
literature in general and Senegalese in particular, reports few works 
devoted specifically to the trauma of the subaxial spine with particular 
emphasis on their clinical, radiological and evolutionary fate. The 
objective of this work is to determine the epidemiological-clinical-
radiological-evolutionary aspects of the so-called higher grade injury 
of the subaxial spine.

Patient and Methods

 Over a period of 10 years, i.e. from 1 May 2009 to 1 May 2019, 
we retrospectively studied 48 files of patients followed in the 
neurosurgery department of the Fann University Hospital who had 
complained about trauma to the subaxial spine. We only included in 
this study patients who had suffered about higher grade trauma to the 
subaxial spine, i.e. patients classified as ASIA A and B. The study 
parameters were: frequency, age, sex, circumstances of the injury, 
time of admission, clinical (ASIA classification), imaging findings, 
type of treatment and outcome at 12 months based on the ASIA score 
and radiological findings. Data were analysed using SPSS version 20 
software.

Results

 During the study period, we recorded 150 cases of traumatic injury 
to the subaxial spine, of which 48 cases were classified as higher grade 
subaxial spine injuries, i.e. a frequency of 32%. The average age of 
the patients was 35±15 years, with extremes of 16 and 60 years. The 
age group most affected was between 26 and 45 years and represented 
56%. The predominant sex was male, with a sex ratio of 15. Only 2 
trauma patients were referred directly to the emergency department 
in our study setting, while 46 patients were referred from another 
health facility to our study setting. The conditions of collection and 
management at the trauma site were not specified. The admission time 
was greater than 10 hours in 85% of cases after the trauma. Among 
the 48 patients, 23 were victims of a fall (fall from a tree, fall from 
a height, fall from a car and fall from the second floor), 18 of road  
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Abstract
Introduction: Higher grade of injury of the subaxial spine is any 
osteo-disco-ligamentary injury clinically classified as ASIA A and B, 
very often involving the functional and vital prognosis of the patient. 
In African literature, few works have attempted to focus on this prob-
lem. The objective of this study is to evaluate the prognosis of pa-
tients with high grade of cervical spine trauma.

Patients and methods: Over a 10-year period from 2009 to 2019, 
we retrospectively studied 48 records of patients followed in the neu-
rosurgery department of the Fann University Hospital with higher 
grade of injury to the subaxial spine.

Results: Higher grade forms of subaxial spine injuries were frequent 
and represented 32% of subaxial spine injuries. The average age 
was 35 years with extremes of 16 to 60 years. We found predomi-
nance of males, with a sex ratio of 15, and falls were common cause. 
All patients presented a severe neurological, i.e. 81% classified as 
ASIA A. Associated injuries such as head trauma were observed in 
6.25%. Surgical treatment was performed in 44%, by anterior ap-
proach in the majority. Mortality was high, at 79%. Only one patient 
had a complete recovery among the 10 survivorsafter 12 months of 
follow-up.

Conclusion: The improvement of the technical platform in the 
pre-hospital and hospital management of higher grade of injury of 
the subaxial spine and the creation of secondary neurosurgical care 
centers can improve the functional and vital prognosis. However, 
prevention remains the basis and constitutes the best treatment, 
while at the same time raising the awareness of the population.

Keywords:  High grade; Subaxial spine; Trauma

http://doi.org/10.24966/ASSE-3126/100028


Citation: Ndiaye Sy EHC, Célèbre M, Mbaye M, Faye M, Sarr C, et al. (2021) Clinical, Radiological and Evolutionary Aspects of Higher Grade of Injury of Subaxial 
Spine. Archiv Surg S Educ 3: 028.

• Page 2 of 4 •

Archiv Surg S Educ ISSN: 2689-3126, Open Access Journal
DOI: 10.24966/ASSE-3126/100028

Volume 3 • Issue 2 • 100028

accidents and 7 of other types of accidents (3 patients were received 
after a wrestling match, 2 who had received a millet bag on the head, 
one diving accident and one patient had hit a wall (Table 1).

 According to the ASIA classification, ASIA A was predominant 
in 81.25% of cases, compared to 19% of ASIA B cases. Tetraplegia 
was the most frequent clinical presentation in the series in 39 cases 
(81.25%). Neurovegetative disorders were present in 9 cases, 
i.e. 18.75% of our patients, dominated by priapism in 5 cases and 
respiratory disorders in 4 cases.

 Sphincter disorders accounted for 12 cases, 10 of which had 
constipation and 2 of which had sphincter disorders such as urinary 
retention or incontinence. Trophic disorders such as pressure sores 
were observed in 3 of our patients (6.25% of cases). Associated 
injuries and symptoms were present in 18.75% of cases. They were 
dominated by head trauma and skin wounds, respectively 6.2%. The 
93.7% of patients in our series had vertebro-medullary lesions. Of 
these, 28 patients had disco-ligamentary lesions, i.e. 58.3% of cases, 
15 patients had bone lesions, i.e. 31.2% of cases, 2 patients had mixed 
lesions and i.e. 4.2% of cases, and 3 patients had pure spinal cord 
lesions. The most common lesion levels were C4-C5 and C5-C6 with 
24.4% and 37.8% respectively (Table 2).

 Among the lesions, the most common were fracture-luxation 
followed by simple fracture with frequencies of 43.75% and 31.25% 
of cases respectively.

 Spinal cord injuries represented 19 cases, i.e. 39.6% of the 
cases. Among these lesions, 16 were vertebro-medullary, i.e. 33.3%, 
compared with 03 pure spinal cord lesions of the contusion type, i.e. 
6.25% of cases (Figure 1).

 Pre-hospital care (pick-up, transfer conditions) was not specified. 
However, secondary transport was carried out by the health facility’s 
ambulance. Surgery was the most common treatment in 21 cases 
(44%). Only one case had benefited from a posterior approach as 
opposed to almost all of the anterior approach and thus osteosynthesis 
by screwed plate. All patients received functional, bladder and bowel 
rehabilitation except for the patients who died early. The post-therapy 
evaluation of our series of 48 patients at 12 months’ follow-up found 
10 patients who survived, i.e. 20.8%. These patients were re-evaluated 
neurologically using the ASIA score as (Table 3).

 Only one patient in the series made a full recovery, a 32-year-old 
who received a millet bag on the head causing a trauma to the cervical 
spine classified clinically as ASIA B on entry and whose CT scan 
of the cervical spine showed a vertebro-discal ligament injury of the 
fracture-luxation type; he underwent anterior surgery followed by a 
few sessions of motor physiotherapy which led to a full recovery after 
one year.

 The average follow-up time was 12 months. The mortality of 
subaxial spine injuries in our setting was 79% of which 50% or 24 
cases of deaths were ASIA A initially unoperated and 14 cases died 
postoperatively and the cause of death was related to neurovegetative 
disorders and decubitus complications. Thirty-four cases of death 
were initially classified as ASIA A with neurovegetative disorders at 
the beginning, the subjects aged over 60 years were practically all 
dead and death is considered as early if it occurs before one month of 
evolution, medium between one month and 6 months and late after 6 
months. 35 cases were noted in our series to have died early, i.e. 72%.

Discussion
 In Africa, there are few epidemiological studies that give an 
exact idea of the frequency of cervical spine injuries. During 
our study period, subaxial spine injuries represented 3% of all 
pathologies recorded in the department. The work carried out by [5], 
found a frequency of 2 to 3%, similar to ours, which suggests that 
cervical spine trauma remains an unexploited field in orthopaedic 
traumatology. The literature reports 35 years as the average age of 
occurrence of the trauma. The fact that young adults are the active 
segment of our society and therefore the most exposed, and the fact 
that they practice violent sports explains the occurrence of spinal 
injuries in our context [6-9].

 By far the most common cause of cervical spine injuries in general 
is road traffic accidents as reported in the international literature [10-
14]. The most frequent etiology is falls, which is why most of our  

Circumstances of the Injury Number Percentage

Falls 23 48%

Accidents on public roads 18 38%

Other causes 7 14

Total 48 100%

Table 1: Distribution of patients according to the circumstances of the trauma.

Table 2: Distribution of patients according to lesion level.

Table 3: Distribution of patients according to post-treatment outcome.

Lesion Level Number Percentage

C3-C4 6 13,3%

C4-C5 11 24,4%

C5-C6 17 37,8%

C6-C7 6 13,3%

C7-D1 5 11,1%

Total 45 100%

Figure 1: [A]: CT scan of the cervical spine showing C6-C7 subluxation with C6 
anterolisthesis and C3-C4 disc pinch; [B]: Sagittal reconstruction of a cervical MRI 
showing a T2 sequence of spinal cord contusion (edematous) extending from C2 to 
C4.

Post-Treatment Outcome at 12 Months Follow-Up Number Percentage

ASIA A to ASIA B 1 10 %

ASIA A to ASIA C 4 40%

ASIA B to ASIA C 1 10%

ASIA B to ASIA D 3 30%

ASIA B to ASIA E 1 10%

Total 10 100%
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patients were farmers with an increased risk of falling from a tree. 
But also the types of risky work like masonry without any form of 
protection. The delay between the occurrence of the trauma in the 
case of higher grade of spine trauma and the first treatment plays an 
important role in the outcome of the trauma patient. In our context, this 
long delay was explained by a failure of the emergency management 
system and the defective state of the roads in our environment. But 
also the inexistence of peripheral centers for neurosurgical care and 
management of cervical spine injuries in some regions of Senegal 
[15,16].

 The ASIA (American spinal injury association) score remains 
the most widely used means of evaluating spinal trauma. The 
predominance of grade A explains the severity of spinal injuries in 
falls, which is the most frequent etiology in our study. Higher grade 
injury to the spine is associated with a severe neurological picture 
including genito-phincter disorders. Imaging in the context of spinal 
trauma is currently guided by certain decision trees such as those 
reported by some Canadian studies (NEXUS, CCR) [17], identifying 
the type of imaging to be requested.

 Disco-ligamentary lesions are always the most frequent in cervical 
spine trauma; they are due to the fact that the slightest damage to the 
spinal cord during spinal trauma can be caused by a compressive bone 
fragment. Secondary injuries can also be observed, such as secondary 
spinal cord injuries defined by a cascade of events that affects the 
spinal cord originally spared by the impact and carries out a post-
traumatic spinal cord self-destruction [18,19]. The limitation of these 
secondary injuries is at the origin of multiple studies in search of 
pharmacological agents capable of stopping this cascade of events 
[20,21].

 The management of spinal trauma begins at the scene of the 
accident, with a one-piece pick-up, respecting the straightness of the 
head-neck-trunk axis, and installation in a shell. Medical transport 
by a team trained in emergency care remains the basis for preventing 
secondary traumatic injuries and charity fractures. In our environment, 
more than half of our patients have undergone a secondary transfer, 
i.e. 98% of the cases, because this transport is first carried out by the 
fire brigade towards the peripheral health structures which then refer 
them to the neurosurgical centers due to the lack of services capable 
of dealing with spinal injuries.

 The type of injury guides the management of spinal trauma, which 
may be orthopaedic or surgical. The aim is to optimize the chances 
of neurological recovery by achieving decompression of neurological 
structures and to fix unstable injuries.

 The subaxial spine can be approached by an anterior approach 
(the most used in our series), by a posterior approach or by a double 
or combined approach. The posterior approach was used for a long 
time, developed by ROY Camille [22]. Today, the anterior approach 
is the preferred method for the surgical treatment of cervical spine 
disorders, whether degenerative, traumatic, tumoral or vascular. It 
provides easy access to the injured disc/corporal region.

 In our series, 42% of the patients operated on were approached 
from anterior versus 2% from posterior, and the mixed approach 
was not used. These results are comparable to those reported in the 
literature (Table 4) [23-25].

 Historically, the popular treatment in France, following the work 
of R. Roy-Camille [22], is posterior plate osteosynthesis, aimed at 
stabilizing the injured underlying disc. If radiological control does 
not show satisfactory release of the canal, an anterior approach with 
excision-graft is used. Orthopaedic treatment consisted of reduction 
by traction followed by compression by a rigid cervical collar. 
Routine administration of corticosteroids in acute spinal injuries is 
not indicated according to studies conducted by the NASCI-II group 
[24].

 The evolution of cervical spine trauma in general and the subaxial 
spine in particular is closely related to the initial neurological state; 
complete spinal cord injuries grade A have a very poor neurological 
improvement while incomplete injuries grade B have a better chance 
of recovery. But also the level of injury, as the case of neurological 
damage above C4 is accompanied by a very high number of deaths. 
This is because above C4 there is damage to the respiratory centers 
and the main breathing muscle (diaphragm) responsible for acute 
respiratory failure. Post-therapy follow-up of patients is still 
important.

 At 12 months, of the 10 surviving patients, or 21% of cases, 
one patient had recovered completely. The remaining nine had 
made a partial recovery with one patient remaining ASIA B, five 
of the patients had progressed to grade C and three to grade D, all 
due to early functional rehabilitation. This functional rehabilitation 
is essential for a good professional reintegration and a maximum 
of personal independence, provided it is well conducted; however, 
it remains limited by the lack of financial means of the patients, 
the often very spaced out appointments do not allow an intensified 
rehabilitation with the aim of having a better chance of recovery of 
mobility. Another challenge is the non-availability of appropriate 
rehabilitation facilities in certain localities, which can compensate 
for this eventuality, and this remains a subject of reflection in the 
management of neurological disorders in Africa.

 With all these problems linked to the lack of financial and material 
resources for the treatment of cervical spine injuries, Africa in general 
and Senegal in particular is obliged to promote the prevention of these 
injuries by optimizing awareness campaigns on public road accidents 
through the respect of the highway code and the education of the 
paediatric population on the risk of falls by climbing trees. As for 
workers, wearing appropriate safety equipment on construction sites 
remains the only way to limit the risk of spinal injuries.

Conclusion
 The improvement of the technical platform in the pre-hospital 
and hospital management of serious trauma of the lower cervical 
spine and the creation of secondary neurosurgical care centers can  

Table 4: Distribution of patients according to the type of approach performed.

Authors Anterior approach Posterior approach Mixed approach

E Kpelao5 18,8% 65,7% -

H Romulus13 85,9% 12,8% 1,3%

P M Loembe9 72,2% 23,5% 4,3%

M Batarbouch24 50,5% 24,8% 24,77%

R Camille22 11% 89% -

B J Ordonez25 90% 10% -

Our series 42% 2% -
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improve the functional and vital prognosis to some extent. However, 
prevention remains the basis and constitutes the best treatment, while 
at the same time raising the awareness of the population.
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