€CIMED Revista Cubana de Ortopedia y Traumatologia. 2024;38:e762

I EDITORIAL CIENCIAS MEDICAS

Original article

Outcome of fixation surgery in traumatic cervical injuries

Resultado de la cirugia de fijacion en lesiones cervicales
traumaticas

Ernesto Enrique Horta-Tamayo'?"https://orcid.org/0000-0002-1292-1689

Abdoulaye Adamou Babana? https://orcid.org/0000-0002-6418-0069

Diana Rosa Ortega-Raez'* https://orcid.org/0000-0002-6992-3570

Luis Cesar Acosta-Gonzalez'? https://orcid.org/0000-0002-6463-4243

Martha Suarez-Cruz' https://orcid.org/0000-0002-4608-4903

Lary Benice Rodriguez-Santillan'? https://orcid.org/0000-0003-1039-0690

'Universidad de Ciencias Médicas de Holguin, Facultad “Mariana Grajales
Coello”. Holguin, Cuba.

“Hopital de Référence de Maradi. Maradi, Niger.

*Hospital Clinico- Quirtrgico “Lucia Ifiguez Landin”. Holguin. Cuba.

“Autor para la correspondencia: ernestoht@infomed.sld.cu

ABSTRACT

Introduction: In a context of limited resources, the surgical treatment of
traumatic cervical injuries is demanding.

Objective: To describe the initial experience of decompression and
stabilization surgery in traumatic cervical injuries, in a single Nigerien hospital.

Methods: A retrospective observational study was conducted. All patients
admitted with traumatic cervical injuries from September 2022 to March 2023,
at Hopital de Référence de Maradi, Niger, were included. A non-random,
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intentional sampling was used, through inclusion and exclusion criteria.

Results: Eleven cases were included. Automobile accidents represented the
cause in 72.7 %. Five patients presented ASIA A and three ASIA B. Nine cases
(81.8 %) showed type C fractures. The average time from admission and
imaging diagnosis was 22 hours. The most injured anatomical level was C5-6
(63.6 %). The time from diagnosis and surgery averaged 11 days. All cases
were operated using a single anterior approach. Only four patients did not
show complications during their hospital stay. Five patients (45.4 %) received
follow-up.

Conclusions: Surgical treatment of cervical fractures can be by a single
anterior approach in scenarios with limited resources. Late surgery, due to
logistical causes, showed higher incidence of hospital complications. Loss of
follow-up makes it difficult to obtain data on the post-surgical evolution.

Keywords: spinal trauma; subaxial cervical fracture; surgical treatment;
fixation; low-income countries.

RESUMEN

Introduccion: En un contexto de recursos limitados, el tratamiento quirdrgico
de las lesiones cervicales traumaticas es demandante.

Objetivo: Describir la experiencia inicial de la cirugia de descompresion y
estabilizacion en lesiones cervicales traumaticas, en un centro hospitalario
nigerino.

Métodos: Se realizé un estudio observacional retrospectivo. Se incluyeron
todos los pacientes ingresados con lesiones cervicales traumaticas entre
septiembre de 2022 y marzo de 2023, en el Hopital de Référence de Maradi,
Niger. Se utilizé6 un muestreo no aleatorio, intencional, a través de criterios de
inclusion y exclusién.

Resultados: Se incluyeron 11 casos. Los accidentes automovilisticos
representaron la causa en el 72,7 %. Cinco pacientes presentaron ASIA Ay tres
ASIA B. Nueve casos (81,8 %) mostraron fracturas tipo C. El tiempo promedio
entre la admision y la realizacién del diagndstico imagenolégico fue de 22
horas. El nivel anatémico mas lesionado resulté C5-6 (63,6 %). Promediaron 11
dias entre el diagnéstico y la cirugia. Todos los casos se operaron por via
anterior Unica. Cuatro pacientes no mostraron complicaciones durante su
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estadia hospitalaria y cinco recibieron seguimiento.

Conclusiones: El tratamiento quirdrgico de las fracturas cervicales puede ser
por via anterior Unica en escenarios con recursos limitados. La cirugia tardia,
por motivo de causas logisticas, mostr6 una mayor incidencia de
complicaciones hospitalarias. La pérdida de seguimiento dificulta la obtencién
de datos sobre la evolucién posquirdrgica.

Palabras clave: trauma espinal; fractura cervical subaxial; tratamiento
quirdrgico; fijacion; paises de bajos ingresos.

Recibido: 21/03/2023
Aceptado: 06/09/2023

Introduction

Traumatic cervical injuries often result in permanent disability or death. They
have a high physical, emotional and economic cost for the people affected,
their families and society."

Some authors from developing countries have recommended non-surgical
treatment for tetraplegic patients resulting from traumatic cervical injuries,
due to the higher incidence of complications and mortality.*** However, these
results have not been replicated uniformly in other locations.®®"® For this
reason, up to now there is no consensus on the management of this group in
low-resource settings.

Surgical decompression and stabilization can limit complications and
facilitate early rehabilitation, and is a common practice in first world
countries.® Outcomes after traumatic spinal injury are significantly better in
these countries than in non-first world nations, due to the availability of
resources and infrastructure for pre-hospital management, treatment, and
long-term support for patients with disabilities."®'""'? Developing countries
have limited resources, which make it difficult to apply the clinical practice
guidelines, prepared mostly for contexts with greater availability.('?
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Establishing adequate strategies for prevention and organization of health
services by local governments requires having information on the behavior of
this entity. However, scientific publication is scarce in low-income countries,
where it is estimated, however, that the highest proportion of traumatic spinal
cord injuries occurs."*'® In addition, recent epidemiological studies show that
these countries have the highest rates of mortality per year.(2'®

There is very little in the literature on the management of patients with cervical
fractures in Niger, a French-speaking nation in North Africa with more than 20
million inhabitants. For the most part, the cases were handled conservatively
throughout the country, except in the capital. The surgical approach to this
type of injury in other urban centers was anecdotal. The management of spinal
trauma in the Maradi region underwent a change with the arrival of two
neurosurgeons, interested in providing surgical treatment as soon as possible
to these patients. The service began operating in July 2022. The patients in
this report were operated on consecutively, starting in September of that year.

Based on the existing need, the initial experience of decompression and
stabilization surgery in traumatic cervical injuries, at the Hopital de Référence
de Maradi, Niger, in sub-Saharan Africa, is described.

Methods

A retrospective observational study was conducted. All patients admitted with
traumatic cervical injuries in the period from September 2022 to March 2023,
at the Hopital de Référence de Maradi, were included. A non-random, intentional
sampling was used, through inclusion and exclusion criteria.

Inclusion criteria:
- Operated for unstable traumatic cervical lesions.

- Consent to participate in the study.

Exclusion criteria:

- Patients whose medical records were not accessed.
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The variables recorded were sex, age, time elapsed from the trauma to hospital
admission, type of fracture according to the AO classification, neurological
evaluation and the American Spinal Injury Association (ASIA) Impairment
Scale on admission, time elapsed between admission and diagnostic imaging,
and lesion level. The time elapsed between diagnostic imaging and fixation
and decompression surgery, surgical technique, in-hospital complications, and
follow-up time were also collected.

The information was obtained from medical records. Data were obtained with
prior informed consent from the patients, or if not possible, from their relatives
at the time of admission. The Ethics Committee of the institution issued the
approval of the study. Ethical principles were complied with in accordance
with the provisions of the Declaration of Helsinki.

Description of procedures

Patients with suspected traumatic cervical injuries underwent computed
tomography of the cervical spine, to confirm the level of injury. If this was not
possible, conventional radiographs were taken. Magnetic resonance imaging
is not available at our center. The promptness of performing the imaging tests
depended on the stability of the patient and the payment of their cost.

Surgical treatment was scheduled as soon as possible depending on the
clinical situation of the patient, cost and the availability of personnel
anesthetic and implants. All patients received steroid treatment in the first 48-
72 hours (according to the institution's protocol) and antithrombotic
prophylaxis with Enoxaparin (Lovenox). In the case of not being able to afford
low molecular weight heparin, ASA (usual dose antiplatelet agent) was used,
because unfractionated sodium heparin is not available. A prophylactic
antibiotic scheme with second-generation cephalosporins was used during
anesthesia and 24 hours later. Decompression and fixation surgery was
performed using a conventional anterior approach. Posterior instrumentation
systems, despite being available, have a much higher cost, which is why they
were taken into account when selecting the approach.

Cervical traction was not used prior to or during surgery. In all cases except
the first, fluoroscopic support was used. After the discectomy, muscle

relaxants were administered to facilitate manual manipulation and vertebral
5
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alignment. Discectomies and/or corporectomies were performed with
rongeurs and curettes. No microscope or drill was used. Once decompression
was achieved, the autologous tricortical graft from the iliac crest was
extracted, shaped, and placed in the interbody position. The anterior cervical
plate was then positioned with 18 mm titanium screws. Fluoroscopic control
was performed at the end of surgery; for economic reasons, post-surgical
serial controls were not performed. The patients were discharged after 48
hours in the absence of complications, and were scheduled for consultation
after 15 and 30 days.

Results

A total of 14 cases were operated, but only 11 patients’ medical records were
accessed, which are presented consecutively in table. There was a
predominance of males with seven cases. Automobile accidents were the
cause in 72.7 %, and in only three patients the history of falls from height was
collected. Only four cases (36.4 %) were admitted to the emergency
department with cervical immobilization (in all of them rudimentary
alternatives). Three patients were transferred within 8 hours of the trauma, and
one case was collected that was initially managed non-surgically at another
institution (case 11 in table), and presented late.

Five patients presented ASIA A and three ASIA B, together representing 72.7 %
of the sample. In three cases the diagnosis was made using conventional
radiographs, in one of them the initial CT showed no alterations, but in the
presence of neurological deficit, the dynamic radiographs showed translation
of more than 25% at the C7-T1 level (case 5 of table). In the rest, multi-slice CT
was performed with reconstructions in the three planes.

Joint dislocations (type C of the AO Classification) represented 81.8 % of the
sample, with nine cases. The average time between admission and diagnostic
imaging was 22 hours. The most injured anatomical level was C5-6 (63.6 %).
The time between diagnosis and surgery averaged 11 days. Seven
corporectomies were performed (63.6 % of the cases), in those patients who
exhibited vertebral body fracture associated with listhesis (figs. 1 and 2), in the
rest discectomy was performed (fig. 3), both techniques followed by fusion. In
all cases, the screws used were 18 mm, reaching the posterior vertebral line in
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only three (fig. 2), so that in 72.7 % the fixation achieved was monocortical.
The graft did not receive fixation (fig. 1), using only four screws for the plate
exclusively, for economic reasons.

Fig. 1 - A) C4/5 dislocation in CT in sagittal reconstruction. B) Fluoroscopic control at
the end of surgery (C5 corporectomy and fixation with plate and C4-6 screws). C)
Autologous graft extracted from the iliac crest, modeled, and ready for interbody
placement. No screws are placed in the graft; only plate screws are available for

economic reasons.

Fig. 2 - A) C4/5 dislocation in CT in sagittal reconstruction. B) Fluoroscopic control at
the end of surgery (C5 corporectomy and fixation with plate and C4-6 screws). The
screws reach the posterior vertebral line, achieving bicortical instrumentation.
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Fig. 3 - A) C4/5 dislocation in CT in sagittal reconstruction. B) Fluoroscopic control at
the end of surgery (C5 discectomy, interbody autologous graft and fixation with C4-5
plate and screws).

Four patients showed no complications during their hospital stay. Five cases
(45.4 %) received follow-up at discharge. The rest did not go back for
consultation after discharge. Two deaths were recorded (cases 8 and 10 in
table), the first of them institutional, associated with severe post-surgical
respiratory distress. The second case was reported by the family by telephone.
None of the deaths was directly related to the surgical technique.

Table - Characteristics of patients operated for subaxial cervical fractures

Trauma- ) CT/Rx- L. Follow
. Neurological Anatom. . Complications
Age/ | hospital A . surgery Surgical ) up
Case . evaluation on | AS | level of ) ] during )
Sex time 0] admission iniu time technique admission time
(hours) ury (days) (days)
complete
62/ sensory- ACDE 5 pressure ulcer
1 M 6 C | motor deficit | A C4-5 6 6 bacterial -
at level C5. pneumonia
bradycardia
42/ priapism
2 9 C A C5-6 5 ACCF C6 - 30
M Complete
8
() ev-nc |
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sensory-
motor deficit
at level C6

brachial

dysparesis
flaccid ACCE C5-
12/F | 12 C | paraplegia B C5-6 19 paralytic ileus -
preserved

proprioceptiv
e sensation

complete
20/ 1 g c | SO A | cs6 12 ACDF €5 1 anemia 24
M motor deficit 6

at level C5

partial
50/ sensory- ACDF C7- .

19 C . C7-T1 8 pneumonia 36
M motor deficit T1

at level C4

brachial
dysparesis ACDF C4-
. B C4-5 10 - -
flaccid 5

paraplegia

33/F | 35 C

pyramidalism ACCE C5
38/F | 7 C | left (¢ C5-6 5 - -

hemiplegia

complete paralytic ileus 13
31/ sensory- N A 5.7 10 ACCF C6- | pneumonia days
M motor deficit 7 pulmonary (dece

at level C5. embolism ased)

brachial
monoparesis
35/ F | flaccid ACCF C5-
15 . c C6 4 - -
M 3 | paraplegia 7
hypoesthesia
C7

10

pressure ulcer
complete 28

hemothorax
A | sensory- . days
18/F | 20 A C5 32 ACCF C5 pneumonia (dece

4 | motor deficit ulmonar
at level C5 P . y ased)
embolism

11

pressure ulcer
pneumonia

B C4-5 14 ACCF C5 pulmonary -
embolism

complete

25/ sensory-
82 days C .
M motor deficit

at level C5 .
anemia

Legend: AS: Asia Scale; ACCF: anterior cervical corporectomy and fusion; ACDF: anterior cervical discectomy and
fusion.
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Discussion

Cervical fractures are generally the result of high-impact accidents and are
mostly associated with spinal cord injuries."'® This study represents the first
report of surgery for cervical fractures in Niger. In our series, traffic accidents
were the most frequent cause; second falls. This is understandable given the
high number of motorcycles on the road, and the absence of road regulations.
In addition, the use of a protective helmet for motorcyclists is not mandatory
in the Maradi region.

There are multiple surgical techniques used in cervical spinal cord
decompression. These include corporectomy, laminectomy with or without
instrumentation, as well as a combination of both, followed by anterior and
posterior fixation (circumferential approach or 360 degrees).(”) It is generally
accepted that most subaxial cervical segment fractures are tributaries to
surgical treatment by anterior approach.®1%181929 The feasibility of the single
anterior approach in a context of low resources, for the correction of
alignment, decompression and fusion of the subaxial cervical spine, has been
demonstrated in previous reports by Horta-Tamayo et al.?%

The duration of spinal cord compression prior to surgery has a prognostic
factor.?” Current guidelines recommend that all cervical fractures be
stabilized within 24-48 hours, with the exception of clinically unstable patients,
in the interest of to reduce complications and achieve better clinical results
and improve quality of life.®1%?122 These recommendations are difficult to
adapt to the African context.(1%132%

On the other hand, Liu et al.® postulated that delayed surgery has
paradoxically better results due to the higher mortality rate observed in early
surgery in his series. However, it must be taken into account that patients with
concomitant injuries subsequently aggravated may receive early spinal
surgery and then influence the analysis of overall mortality. In addition, as has
been exposed by some authors, in a disadvantaged context, this group of
cases generally dies in the field before going to hospital centers, or in the first
hours('*2®) so that more stable patients can receive late surgery.

Other researchers in the region have not found statistically significant
differences between early and late surgery.®
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Retrospective studies have found that although complete sensorimotor
injuries negatively influence neurologic recovery, early surgical decompression
(< 24 h) appears to be independently associated with greater neurologic
recovery in patients with traumatic spinal cord injury regardless of level and
severity of the lesion.®

In a recent article, Lee and Jeong®" state that early decompression has been
associated with superior sensorimotor recovery in patients with acute spinal
cord injury. In addition, early decompression has shown good clinical results in
subpopulation analysis according to the degree of spinal cord injury and
whether or not steroids were used before surgery.

Some researchers have come to propose conservative treatment in patients
with complete lesions, prioritizing scarce resources towards patients with a
better recovery prognosis.?® However, the scenario throughout the continent
is not homogeneous, and the recommendation it can be accurate only in a
context totally absent from post-operative care. The same authors have
recognized the influence of access to rehabilitation services on the survival of
this group of patients.?).On the other hand, spinal surgeons in training also
benefit from maintaining a less restrictive surgical attitude with this group of
cases.®

Unfortunately, all of the patients presented underwent late surgery. The reason
for this is that our center is the only one in the west of the country with
facilities for spinal surgery, added to the low availability of implants and their
high cost. The cervical plates and screws must be requested from private
agents in Niamey, the country's capital, more than 600 kilometers away. There
is also a shortage of anesthetic personnel and supplies. All these factors
threaten early surgical intervention. Other researchers on the continent have
published very similar average times between the accident and the
surgery. 51924 pespite the small sample, it should be noted that those cases
with longer stays presented greater number of complications.

However, there are optimistic reports showing good clinical results even when
decompression is performed > 72 hours post-injury.”'*? In Nigeria, a
neighboring country, a neurological improvement was reported in 25.7 % of the
patients who underwent surgery, where 48.6 % (17 patients) of the cases
presented complete neurological lesion (ASIA A).® Other authors in the area
show neurological recovery rates of 16 %.?

In our series, most of the patients presented a complete neurological lesion
11

@) ev-rc |

Esta obra esta bajo una licencia https://creativecommons.org/licenses/by-nc/4.0/deed.es ES




€CIMED Revista Cubana de Ortopedia y Traumatologia. 2024;38:e762

/A EDITORIAL CIENCIAS MEDICAS

(ASIA A), representing 45.5 %, which contrasts with other latitudes and with
countries with greater resources.® We consider that these results are related
to the precarious conditions of the transfer, which results in secondary injuries
or worsening of the primary ones. It was impossible in our case to analyze this
variable, due to a high loss of follow-up and the short observation period. In
our hospital, consultations are not free, perhaps this influences the fact that
many relatives do not consider the transfer of a disabled patient useful only for
their postoperative evaluation. Despite having made efforts in telemedicine
and obtaining a contact telephone number upon admission, rural areas often
lack mobile coverage. In addition, the high telephone rate in the region is

added. Other investigators have presented similar reports of loss to follow-
up (5,19,24)

Post-surgical complications in our study were more frequent in patients with
complete neurological lesions, which coincides with other authors.?® The two
deceased in the serie showed ASIA A on admission.

The fundamental limitations of the present study were: the short observation
period and the high loss of follow-up, together with the absence of serial
radiological studies due to their high cost.

In conclusion, the surgical treatment of cervical fractures can be performed by
a single anterior approach, in settings with limited resources. Late surgery
showed a higher incidence of in-hospital complications. Loss of follow-up
makes it difficult to obtain data on the post-surgical evolution of this group of
patients, and prevents the development of clear recommendations for low-
income regions.

We believe that the need to modify road regulations by local governments is
evident, specifically the mandatory use of protective helmets for
motorcyclists. Changes in the health infrastructure, with timely care at the
accident site, adequate transport of these patients and greater availability of
implants, require not only will and local initiatives but also international
financial support.

Bibliographic references

1. Wilson CS, DeDios-Stern S, Bocage C, Gray AA, Crudup BM, Russell HF. A

12

@) ev-rc |

Esta obra esta bajo una licencia https://creativecommons.org/licenses/by-nc/4.0/deed.es ES




€CIMED Revista Cubana de Ortopedia y Traumatologia. 2024;38:e762

/A EDITORIAL CIENCIAS MEDICAS

systematic review of how spinal cord injury impacts families. Rehabil Psychol.
2022;67(3):273-303. DOI: https://doi.org/10.1037/rep0000431

2. Admasu AK, Buno E. Short-term outcome in subaxial spine injury patients
operated on in a resource-limited setting, Addis Ababa, Ethiopia. World
Neurosurg. 2018;113:e702-6. DOI: https://doi.org/10.1016/j.wneu.2018.02.129

3. Lehre MA, Eriksen LM, Tirsit A, Bekele S, Petros S, Park KB, et al. Outcome in
patients undergoing surgery for spinal injury in an Ethiopian hospital. J
Neurosurg Spine. 2015;23(6):772-9. DOI:
https://doi.org/10.3171/2015.3.SPINE141282

4. Liu Y, Shi CG, Wang XW, Chen HJ, Wang C, Cao P, et al. Timing of surgical
decompression for traumatic cervical spinal cord injury. Int Orthop.
2015;39(12):2457-63. DOI: https://doi.org/10.1007/s00264-014-2652-z

5. Ojo OA, Poluyi EO, Owolabi BS, Kanu 0O, Popoola MO. Surgical
decompression for traumatic spinal cord injury in a tertiary center. Niger J Clin
Pract. 2017;20(11):1455-60. DOI: https://doi.org/10.4103/njcp.njcp_303_16

6. Ogungbo B. Anterior decompression, fusion and plating in cervical spine
injury: Early experience in Abuja, Nigeria. Surg Neurol Int. 2011;2:156. DOI:
https://doi.org/10.4103/2152-7806.89854

7. Magogo J, Lazaro A, Mango M, Zuckerman SL, Leidinger A, Msuya S, et al.
Operative treatment of traumatic spinal injuries in tanzania: surgical
management, neurologic outcomes, and time to surgery. Glob Spine J.
2021;11(1):89-98. DOI: https://doi.org/10.1177/2192568219894956

8. Lessing NL, Lazaro A, Zuckerman SL, Leidinger A, Rutabasibwa N, Shabani
HK, et al. Nonoperative treatment of traumatic spinal injuries in Tanzania: who
is not undergoing surgery and why? Spinal Cord. 2020;58(11):1197-205. DOI:
https://doi.org/10.1038/s41393-020-0474-y

9. Ter Wengel PV, de Gendt EEA, Martin E, Adegeest CY, Stolwijk-Swuste JM,
Fehlings MG, et al. Impact of surgical timing on motor level lowering in motor
complete traumatic spinal cord injury patients. J Neurotrauma. 2022;39(9-
10):651-7. DOI: https://doi.org/10.1089/neu.2021.0428

10. Marchesini N, Demetriades A, Alves O, Sala F, Rubiano A. Exploring
perspectives and adherence to guidelines for adult spinal trauma in low and
middle-income healthcare economies: A survey on barriers and possible
solutions (part 1). Brain Spine. 2022;2:100932. DOI:

13

Esta obra esta bajo una licencia https://creativecommons.org/licenses/by-nc/4.0/deed.es ES



https://doi.org/10.1037/rep0000431
https://doi.org/10.1016/j.wneu.2018.02.129
https://doi.org/10.3171/2015.3.SPINE141282
https://doi.org/10.1007/s00264-014-2652-z
https://doi.org/10.4103/njcp.njcp_303_16
https://doi.org/10.4103/2152-7806.89854
https://doi.org/10.1177/2192568219894956
https://doi.org/10.1038/s41393-020-0474-y
https://doi.org/10.1089/neu.2021.0428

€CIMED Revista Cubana de Ortopedia y Traumatologia. 2024;38:e762

’ EDITORIAL CIENCIAS MEDICAS

https://doi.org/10.1016/j.bas.2022.100932

11. Demetriades A, Marchesini N, Alves O, Rubiano Escobar A, Sala F. A survey
on the early management of spinal traumas in low and middle-income
countries: From the scene of injury to diagnosis (part Il). Brain Spine.
2022;2:101185. DOI: https://doi.org/10.1016/j.bas.2022.101185

12. Eaton J, Mukuzunga C, Grudziak J, Charles A. Characteristics and
outcomes of traumatic spinal cord injury in a low-resource setting. Trop Doc.
2019;49(1):62-4. DOI: https://doi.org/10.1177/0049475518808969

13. Horta-Tamayo E, Babana A. Traumatic spinal cord injury in sub-Saharan
Africa: a grim picture. Letter to editor. 2023. DOI:
https://doi.org/10.13140/RG.2.2.22739.25123

14. Cripps RA, Lee BB, Wing P, Weerts E, Mackay J, Brown D. A global map for
traumatic spinal cord injury epidemiology: towards a living data repository for
injury prevention. Spinal Cord. 2011;49(4):493-501. DOI:
https://doi.org/10.1038/s¢.2010.146

15. Kang Y, Ding H, Zhou H, Wei Z, Liu L, Pan D, et al. Epidemiology of
worldwide spinal cord injury: a literature review. J Neurorestoratol. 2020;6(1).
DOI: https://doi.org/10.2147/JN.S143236

16. Zileli M, Osorio-Fonseca E, Konovalov N, Cardenas-Jalabe C, Kaprovoy S,
Mlyavykh S, et al. Early management of cervical spine trauma: WFNS spine
committee  recommendations.  Neurospine.  2020;17(4):710-22.  DOI:
https://doi.org/10.14245/ns.2040282.141

17. Zhu Y, Lu F, Zhang G, Liu Z. A review of strategies associated with surgical
decompression in traumatic spinal cord injury. J Neurol Surg Part Cent Eur
Neurosurg. 2023;84(6):570-7. DOI: https://doi.org/10.1055/a-1811-8201

18. Boever J, Mesfin F. A comparison of reported outcomes of anterior cervical
spinal surgery among neurosurgeons in Africa and North America. World
Neurosurg. 2021;146:e1097-102. DOI:
https://doi.org/10.1016/j.wneu.2020.11.096

19. Doléagbénou AK, Djoubairou BO, Ahanogbé MKH, Egu K, Békéti AK, Kpélao
E, et al. Surgical management of traumatic spinal injuries in Sylvanus Olympio
Teaching Hospital. 2022. DOI: https://doi.org/10.21203/rs.3.rs-1695653/v1

20. Horta E, Acosta LC, Marrerro A. Reduccion, estabilizacion interna y fusion

14

Esta obra esta bajo una licencia https://creativecommons.org/licenses/by-nc/4.0/deed.es ES



https://doi.org/10.1016/j.bas.2022.100932
https://doi.org/10.1016/j.bas.2022.101185
https://doi.org/10.1177/0049475518808969
https://doi.org/10.13140/RG.2.2.22739.25123
https://doi.org/10.1038/sc.2010.146
https://doi.org/10.2147/JN.S143236
https://doi.org/10.14245/ns.2040282.141
https://doi.org/10.1055/a-1811-8201
https://doi.org/10.1016/j.wneu.2020.11.096
https://doi.org/10.21203/rs.3.rs-1695653/v1

€CIMED Revista Cubana de Ortopedia y Traumatologia. 2024;38:e762

’ EDITORIAL CIENCIAS MEDICAS

por via anterior en luxaciones cervicales subaxiales. MediCiego.
2023;28(1):2867. DOI: https://doi.org/10.5281/zen0do.12766042

21. Lee BJ, Jeong JH. Early decompression in acute spinal cord injury : review
and update. J Korean Neurosurg Soc. 2023;66(1):6-11. DOI:
https://doi.org/10.3340/jkns.2022.0107

22. Balas M, Guttman MP, Badhiwala JH, Lebovic G, Nathens AB, da Costa L, et
al. Earlier surgery reduces complications in acute traumatic thoracolumbar
spinal cord injury: analysis of a multi-center cohort of 4108 patients. J
Neurotrauma. 2022;39(3-4):277-84. DOI:
https://doi.org/10.1089/neu.2020.7525

23. Azad TD, Nair SK, Kalluri AL, Materi J, Ahmed AK, Khalifeh J, et al. Delays in
presentation after traumatic spinal cord injury-a systematic review. World
Neurosurg. 2023;169:e121-30. DOI:
https://doi.org/10.1016/j.wneu.2022.10.086

24. Zuckerman SL, Haghdel A, Lessing NL, Carnevale J, Cheserem B, Lazaro A,
et al. Cervical spine trauma in east Africa: presentation, treatment, and
mortality. Int J Spine Surg. 2021;15(5):879-89. DOL:
https://www.ijssurgery.com/content/15/5/879

25. Balasubramanian A, Shanmugam G. Delayed presentation of subaxial
cervical spine dislocations: A retrospective review of 14 cases managed at a
specialist spinal surgery unit in Durban, South Africa. East Cent Afr J Surg.
2020 [acceso 24/02/2023];25(3). Disponible en:
http://journal.cosecsa.org/index.php/ECAJS/article/view/20200002

Conflict of interests

The authors deny any conflict of interest.

Authors’ contribution
Conceptualization: Ernesto Enrique Horta Tamayo y Diana Rosa Ortega Raez.
Data curation: Ernesto Enrique Horta Tamayo y Abdoulaye Adamou Babana.

Formal analysis: Ernesto Enrique Horta Tamayo.
15

Esta obra esta bajo una licencia https://creativecommons.org/licenses/by-nc/4.0/deed.es ES



https://doi.org/10.5281/zenodo.12766042
https://doi.org/10.3340/jkns.2022.0107
https://doi.org/10.1089/neu.2020.7525
https://doi.org/10.1016/j.wneu.2022.10.086
https://www.ijssurgery.com/content/15/5/879
http://journal.cosecsa.org/index.php/ECAJS/article/view/20200002

€CIMED  peyista Cubana de Ortopedia y Traumatologia. 2024;38:e762

/A EDITORIAL CIENCIAS MEDICAS

Research: Ernesto Enrique Horta Tamayo y Diana Rosa Ortega Raez.
Methodology: Ernesto Enrique Horta Tamayo.

Resources: Diana Rosa Ortega Raez y Lary Benice Rodriguez-Santillan.
Writing-original draft: Ernesto Enrique Horta Tamayo, Diana Rosa Ortega Raez.

Writing-review and editing: Ernesto Enrique Horta Tamayo, Diana Rosa Ortega
Raez, Luis Cesar Acosta Gonzalez y Martha Suarez Cruz.

16

(D) ev-nc |

Esta obra esta bajo una licencia https://creativecommons.org/licenses/by-nc/4.0/deed.es ES




