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Abstract Objectives Representing approximately 22% of cervical spine injuries, upper cervical

spine injuries are becoming more frequent with the increase in road traffic accidents.
The purpose of our study is to evaluate the results of our surgical series and to compare
them with the literature.

Materials and Methods In this monocentric retrospective study of over three years
(June 2019-May 2022), all the patients with traumatic injuries of the upper cervical
spine with a surgical treatment and a minimum of 12 months follow-up were included.
Results The average age was 32.7 years, with a predominance of young patients. The
predominant cause of injury was road traffic accident (86.3%). The clinical symptoms
were cervical pain, associated with a motor deficit in two cases. |efferson fracture
associated with odontoid fracture was the most frequent injury (36.3%), followed by

Keywords Hangman fracture (22.7%). Ten patients were treated with the Harms technique, four
= upper cervical spine  with occipitocervical C0-C2-C3 fixation, two with anterior screw insertion of the
= trauma odontoid, and six with anterior C2-C3 arthrodesis. The average duration of follow-
= surgical treatment up was 12.2 months. The outcome was favorable in 21 cases and average in 1 case.
= regional Surgical morbidity and mortality were inexistent.
neurosurgery unit Conclusion This short series shows the effectiveness of surgical treatment in the
= limited health care managing traumatic injuries of the upper cervical spine and in the regression of the
resources pain with a low risk of surgical morbidity and mortality.
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Introduction

Upper cervical spine (UCS) trauma is becoming increasingly
common due to the increase in road traffic accidents (RTA).
They represent about 22% of cervical spine traumas.' They
are a serious pathology because of the damage to the osteo-
articular, discoligamentary, and possibly bulbomedullary
structures that they may cause.'> However, the incidence
of neurological deficit is relatively low in UCS trauma in
contrast to lower cervical spine (LCS) trauma.>

The optimal management of these injuries is complex and
should theoretically combine a rapid return to satisfactory
autonomy while limiting the morbidity and mortality asso-
ciated with prolonged inactivity and/or hospitalization.?
Hence, the interest of surgical treatment. Recent work has
demonstrated a theoretical advantage of surgical treatment
in the management of UCS injuries with an improvement in
quality of life and a decrease in morbidity and mortality.*

We report our series of 22 patients with UCS injuries
managed with surgical intervention in order to evaluate our
results and to compare them with the literature.

Materials and Methods

We retrospectively studied over a period of three years
(June 2019-May 2022) in which we included all patients
who underwent surgical treatment of traumatic UCS injuries
at the neurosurgery unit of the regional hospital of Thies
(Senegal) and followed up for a minimum of 12 months.

Data collected included age, sex, clinical symptoms, Ameri-
can Spinal Injury Association (ASIA) score, type of traumatic
injury, time to management, type of surgery, surgical morbid-
ity, and mortality. Surgical fusion was assessed on a computed
tomography (CT) scan performed at 3 months and 1 year after
surgery. The appearance of a bone bridge between the fracture
margins was considered as acquired fusion.

The outcome has been judged:

- Favorable by the complete regression of clinical symp-
tomatology and by the achievement of bone fusion;

- Average by the persistence of clinical symptoms and/or
the absence of bone fusion;

- Poor by the death of the patient.

The collected data were analyzed with the software SPSS
version 21.0. The anonymity of the patients was preserved,
and the study was exempted from the obligation to obtain
ethical approval by the ethical committee of Thies Regional
Hospital (Senegal).

Results

Twenty-two patients were collected. They were 19 men and
3 women with a mean age of 32.7 4 15.05 years (extremes:
17 and 70 years) with a majority of young patients (~Fig. 1).
The mechanism of injury was mainly due to RTA, in which 19
cases were victim of 14 motorcycle accidents and 5 car
accidents, and two elderly falls at the home and one case
fall from a tree. The symptoms were predominantly neck
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pain, which was present in all patients. Only two patients had
an associated neurological deficit, tetraparesis with an ASIA
score of D. In case 2, there was an associated cranial trauma.
The main characteristics of the study population are sum-
marized in =Table 1. CT scan was performed in all patients
and combined with magnetic resonance imaging (MRI) in six
patients, which allowed for injury assessment (~Table 2).

Ten patients were treated surgically by the Harms tech-
nique (=Fig. 2), four by a C0-C2-C3 occipitocervical fixation
(=Fig. 3), two by an anterior screw insertion of the odontoid
(=Fig.4), and six by a C2-C3 arthrodesis by anterior approach
(=Fig. 5). The average time to care was 8.7+5.7 days
(extremes: 2 days and 27 days).

The mean follow-up time was 12.24+1.2 months
(extremes: 12 and 18 months).

In all 22 patients, we did not record any surgical morbidity
or mortality. The outcome was favorable in 21 cases (com-
plete regression of cervical pain and motor deficit after
physical therapy and fusion on the 12-month CT scan) and
average in 1 case (pseudoarthrosis with persistent cervical
pain, requiring revision surgery).

Discussion

Data from the literature show that traumatic cervical spine
injuries occur in young adults with a male majority, which
are consistent with the results of our series.'

0f231 patients with traumatic cervical spine injuries over
the study period, 22 patients (9.5%) had surgery for UCS
injuries, which is lower than the study by Alam et al'
(22.22%) and Dickman et al® (25%).

Concerning the etiology, RAT was the most frequent
etiology (19 cases). This is consistent with observations in
the United Kingdom and the United States, where motor
vehicle accidents top the list.®’

The clinical presentations were typical. All patients de-
scribed neck pain, associated with a neurological deficit in
two patients of our series. Traumatic injuries of the UCS with
neurological disorders are rare. In fact, when they do occur,
they are serious and life-threatening due to compression of
the medulla oblongata.’

Imaging is essential for diagnosis. The CT scan, performed
in all our patients, is a key examination for the characteriza-
tion of osteoarticular lesions, without overshadowing the
standard radiography which, in order to be complete, must
include a certain number of views: the frontal and lateral
views. The open-mouth view of the face allows the study of
the odontoid process® As for MR, it is performed urgently in
case of a neurological deficit with normal radiography or CT
scan, or in case of radioclinical discordance. However, its
limited availability and high cost in our socioeconomic
context limit its use (only 6 patients in our series). The injury
assessment of our patients was performed with CT scan,
which was sufficient to establish the injury assessment and
surgical management in the majority of cases.

The lesions were dominated in our series by Jefferson
fractures, although 8 cases were associated with an odontoid
fracture, 16 cases were in the series of Kocis,® followed by
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Fig. 1 Distribution of patients by age group.

Table 1 Characteristics of the study population

Patients’ characteristics n=22

Sex (M[F) 19/3

Mean age 32,7 years

Circumstance of occurrence

Road traffic accident 19

Fall from its height 2

Fall from a tree 1

Clinical presentation

Neck pain 22

Tetraparesis ASIA D 2

Head trauma 2

Average follow-up time 12,2 months
Table 2 Types of injuries

Types of injuries n=22

Jefferson fracture associated with odontoid 8

fracture

C1-C2 dislocation 5

Type Il Anderson-Alonso (OBAR) fracture 2

Hangman fracture (Effendi type I1) 5

C2-C3 dislocation 1

Posttraumatic basilar impression 1

Hangman fracture (6 cases), and 24 cases were in the series of
Samaha.'® Contrary to our results, odontoid fractures are
dominant in the geriatric series.>*

Concerning the management, the literature reports dif-
ferent therapeutic possibilities for the treatment of traumat-
ic injuries of the UCS: orthopaedic (external immobilization,
foam cervical collar, corset, neck brace, cranial halo) or
surgical (osteosynthesis). The surgery may be indicated for
unstable fractures that are at neurological risk and are
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Fig. 2 Jefferson fracture associated with an odontoid fracture
treated by the Harms technique: (A) Jefferson fracture, (B)
odontoid fracture, and (C,D) Harms technique: intraoperative and
postoperative images.

responsible for a significant rate of pseudarthrosis if not
surgically corrected."’

The main indications for surgery in our series were severe
neck pain and instability of the lesion. The choice of surgical
technique is influenced by several parameters, notably the
type of fracture, the quality of the bone, and the experience
of the surgeon,* and in our context, the choice of surgical
technique is influenced by the availability of osteosynthesis
materials and the financial resources of the patients, most of
whom do not have health insurance. Harms C1-C2 arthrode-
sis, used in the majority of patients in our series (45.4%), is a
challenging technique, requiring a long learning curve. The
main technical difficulty encountered is related to the bleed-
ing associated with the abundance of venous plexuses
around the C2 root and in front of the entry point in the
lateral masses of C1. Dissection in the subperiosteal plane
and the use of a drill will limit the bleeding. In the event of
persistent bleeding, prolonged compression with swab is
usually sufficient to control this bleeding of venous origin.
Furthermore, the proximity of the C2 root, which is unpro-
tected by a bony structure, should make the use of bipolar
electrocautery preferable to monopolar one.*

In a prospective level 2 study, Vaccaro et al'? found a 95%
rate of fusion in a series of patients operated on mainly using
the Harms technique. In our series, the fusion rate was 95.4%
at 1 year, with complete regression of neck pain and neuro-
logical deficit.

In the systematic review of the literature by Jubert et a
62% of the patients consolidated in the surgical group, versus
34% of the patients in the conservative treatment group.
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Fig. 5 C2-C3 dislocation treated by C2-C3 arthrodesis through
anterior approach. (A, B) C2-C3 dislocation, (C) frontal cervical X-ray,
and (D) lateral cervical X-ray.

Morbidity was nonexistent in our series, 16 to 44% in
geriatric series.*!" This absence of morbidity can be explained
by the predominance of young subjects in the series.

Mortality was also zero in our series. Analysis of the
survival curve of the general population shows a significant
early mortality, since nearly 25% of patients die within the
first three months.* Molinari et al'> found a mortality rate at
3 months of 21% but their cohort contained 75% of nonop-
erated patients. In their group of operated patients, the
3-month mortality rate was 11%.

Limitations of this study include its retrospective nature
and the lack of control group that underwent orthopaedic
treatment. A comparison between surgical and orthopaedic
treatment would have been illuminating, particularly with
the rate of fusion and the risks of morbidity and mortality
associated with each method.

Conclusion

Traumatic injuries of the UCS are increasing, with a predominance
of violent mechanism injuries in young subjects and low-energy
injuries in older subjects. The surgical management of these
injuries appears to be justified by the achievement of excellent
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fusion rates allowing early restoration of previous autonomy. Our
study shows the effectiveness of surgery for the fusion of these
lesions and in the regression of the painful symptoms in these
patients with a low risk of operative morbidity and mortality. The
encouraging results of this study encourage us to propose further
large-scale prospective evaluations of orthopaedic and surgical
treatment in patients with UCS trauma.
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