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A B S T R A C T

Introduction and importance: The challenges in spinal cord injury (SCI) cases are the regeneration mechanism, low 
recovery rate, and absence of neuroprotective agent. The recovery rate for SCI in cervical spine dislocation is still 
around 1 %.
Case presentation: The patient is a 59-year-old woman, suffer from SCI in cervical dislocation C4-C5. The initial 
assessment was cervical trauma with airway, breathing, circulation, and disability problems. The cervical spine 
was controlled with a collar brace. ASIA impairment scale was grade A. Posterior approach surgery was per-
formed, including open reduction, laminectomy, stabilization, and fusion. It was continued with mechanical 
ventilation and rehabilitation. Monitoring and follow up was done for three months of surgery.
Clinical discussion: Early diagnosis, prompt treatment of an interprofessional team, early surgery, mechanical 
ventilation, steroid administration, and rehabilitation will provide better results. The activity daily living (ADL) 
assessment was normal, either function of JOA score or disability of ODI score.
Conclusions: The patient has normal neurologic function, including motoric, sensory, urination, and defecation. 
There is still hope SCI recovery in cervical spine dislocation after early and multidisciplinary treatment.

1. Introduction

Sub axial C3-C7 cervical spine facet dislocations constitute approx-
imately 10 % of all sub axial cervical spine injuries, 40 % of which is 
associated with neurological insult [1]. Total recovery spinal cord injury 
(SCI) in cervical dislocation is very rare because the level of damage is 
significant and the process of recovery of sensory and motor functions is 
hampered [2]. Cervical dislocation often associate with 1.3 % SCI [3]. 
Zheng et al. stated that disability was 98 %, death was 10–20 %, and 
load economy 40 M for tetraplegia [4]. Length of stay in the intensive 
care unit (ICU) room was 11 days with 31 days of rehabilitation [5]. SCI 
change neurological skills as well as influences the physical, psycho-
logical, social, and financial well-being of patients [6]. Our case reports 
SCI in cervical dislocation of C4-C5 with significance neurological 
improvement. The case report has been reported in line with the SCARE 
criteria [7].

2. Case presentation

A 59-year-old woman, SCI in cervical dislocation of C5-C6 caused by 
fell from second floor at 4.30 a.m. The patient said that the moment, his 
head hit the wall behind him and lost consciousness. After waking up, 
the patient complained of difficulty in moving his neck and weakness of 
all extremities. The patient came by ambulance to the emergency room 
at 3 p.m. Primary survey had been done at referring hospital started at 8 
a.m., the patient was immobilized using a neck collar, got an injection of 
methylprednisolone (5 mg/kgBW), methyl cobalt (500 μg × 3), and 
pantoprazole (40 mg/day).

Primary survey and initial management were done in the emergency 
room of our hospital. A secondary survey is carried out after the patient 
is stable with inspection from head to toe. The right/left hand and leg 
motor strength of 1 and 0. The pathological reflex showed Hoffman 
+/+, Tromner +/+, Babinski +/+. On sensory inspection, it was shown 
that there was hypoesthesia below C6. The breathing was dominated 
abdominally; anal sphincter tone was negative. The patient was unable 
to urinate and defecate spontaneously. Supporting examinations were 
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including CT scans and plain x-ray of the cervical spine; and laboratory 
complete blood count, kidney function, blood gas analyses (BGA) were 
normal (Fig. 1, Table 1).

The operation was done 20 h after injuries. The patient has an 
American Society of Anesthesiologists (ASA) score of 2, vital signs were 
normal, and blood loss of as much as 200 cc. Preparations of surgery 
were made by receiving physiologic saline (0.9%NaClsolution), meth-
ylprednisolone (5 mg/kgBW), methyl cobalt (500 μg × 3), and ranitidine 
(3 g/day). The patient underwent surgery, posterior approach, open 
reduction, laminectomy, stabilization, and fusion (Fig. 2 A, B). Post 
operative care was in the ICU for four days (Fig. 3), the patient could 
breathe with ventilator assistance in VC-SIMV mode with FiO2 40 %, 
PEEP 5 and got infusion with Tutosol 1000 cc/24 h, injection of meth-
ylprednisolone (5 mg/kgBW), methyl cobalt (500 μg × 3), ceftriaxone 
(2 g/day), and tramadol (1 g/6 h). On the seventh day, patient could 
breathe with thoracic breathing, ventilator was extubated, and the pa-
tient could spontaneously breathe. The right- and left-hand motor 
strengths of the patient were 3 and 2, while right and left leg motor skills 
of the patient were 4 and 3. The patient underwent rehabilitation for ten 
days before sent home. The muscle tone decreased in the extremities on 
left was score 2. The physiological reflex showed BPR +2/+3, TPR +2/ 
+3, KPR +2/+2, APR +2/+2. The pathological reflex showed Hoffman 
+/+, Tromner +/+, Babinski +/+. The sensory was shown within 
normal limits. The patient could already defecate and urinate.

Three months after surgery, the right- and left-hand motor strengths 
of the patient were 5 and 5; while right- left leg motor skills of the pa-
tient were 5 and 5; normal function of bowel and blader. Activity daily 
living (ADL) was evaluated using the Japanese Orthopedic Association 
(JOA) and Oswestry Disability Index (ODI) score are 16/17 (normal 

function) and 10/60 (minimal disability) successively (Fig. 4 A, B).

3. Discussion

In this case report, the outcome of SCI treatment in cervical dislo-
cation was better than previously prediction in our hospital. The treat-
ment of lower cervical facet dislocation is generally recognized as 
reduction, decompression, fixation, and fusion [8]. Although there were 
many treatment strategies and algorithms in the past, the optimum 
treatment strategy and algorithm of cervical facet dislocation is still a 
matter of debate. Despite agreement in the literature over the role of 
closed reduction and surgical treatment of these injuries, there are still 
areas of debate including indications for MRI and MRI timing [8]. The 
selection of surgical approach depends on a combination of factors, 
including surgeon preference, patient factors, injury morphology, and 
inherent advantages and disadvantages of any given approach [8].

The patient had been wearing a collar brace from the start, referred 
immediately, early diagnosis, and prompt treatment. Using a collar 
brace is very useful in preventing secondary damage SCI [9]. Liu and 
Zhang (2023) state that the reduction techniques are categorized into 4 
main types: closed reduction, anterior alone, posterior alone, and com-
bined approach techniques [8]. Early open reduction, laminectomy, and 
fusion are useful in preventing secondary damage SCI; improve perfu-
sion; and minimize ischemia, inflammation, and apoptosis process [8]. 
In this case, posterior stabilization is preferred because the pathologic 
lesion is in the posterior part and reduce the tension of posterior liga-
ments and muscles.

Methylprednisolone reduce inflammation and increase blood flow in 
the spinal cord [10]. Mechanical ventilation useful in prevention of 
respiratory distress [11]. Rehabilitation is meaning full in early ambu-
lation, for training of muscle strength, gait, and activities of daily living 
[12].

The pathophysiology of SCI in cervical spine dislocation is vascular 
Fig. 1. Lateral plain x-ray of the cervical before surgery, shows dislocation of 
5–6 cervical vertebrae.

Table 1 
Examination laboratory results.

Hematology Complete Check-up result Normal Value

Hemoglobin 11.2 12–16 g/dL
Leukocytes 13.5 4.5–11.0 × 10 3 / uL
Hematocrit 31.6 36–46 %
Platelets 240 150–450 × 10 3 / uL
PPT 10.3 10.2
APTT 20.4 28.7

Heart Physiology
SGOT 24 10–31 U/L
SGPT 15 9–36 U/L
Albumin 3.9 3.4–4.8 g/dL

Electrolyte Serum
Sodium 138.9 135–155 mmol/L
Potassium 4.27 3.5–5.0 mmol/L
Chloride 108.7 90–110 mmol/L

Kidney Physiology
Serum Creatinine 1.0 0.5–1.1 mg/dL
BUN 17 6–20 mg/dL

Blood Gas Analysis Check-up result Normal Value

pH 7.58 7.35–7.45
PCO2 31.4 35–45 mmHg
pO2 65 83–108 mmHg
BE 8.5 (− 2) – (+2)
HCO3 30 22–26 mmol/L
SO2 94 95–98 %
AaDO2 44 mmHg
Lactic Acid 1,2 0.9–1.7 mmol/L
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problem, result in ischemia, inflammation, apoptosis, and degeneration 
in formation of glial scar [13]. Excessive inflammatory response causes 
cytokine and chemokine release, lipid peroxidation, apoptosis, and 
destroy the normal tissue in spinal cord [14]. The acute phase, which 
includes damage to blood vessels, electrolytes imbalance, accumulation 
of neurotransmitters, formation of free radicals, calcium deficiency, 
lipid peroxidation, inflammation, oedema, and necrotic cell death, starts 
immediately after SCI [15].

Macrophages collaborate with endogenous neural stem cells origi-
nating from ependymal cells in the central canal of the spinal cord and 
periventricular [14,16]. The balance between the proinflammatory M1 
phenotype macrophage/microglia responses and pro-regenerative M2 
phenotype responses is beneficial for SCI repair [16].

Early onsite good management, early referral, prompt treatment 
within 24 h of injuries, interprofessional team, early surgery, adapted 
postoperative care with mechanical ventilation, steroid administration, 
and rehabilitation will provide better results, although there is still 
debatable, considering the complexity of the pathophysiology and 
regeneration of the spinal cord. In this case report, there is still hope 
total recovery of SCI associated with cervical dislocation. The limitation 
of this case report is only focuses on one case, making it difficult to 

conclude that the findings apply to a wider population and the treatment 
algorithm cannot be used as a standard or guideline for treatment cer-
vical spine dislocation.

4. Conclusions

There is still hope SCI recovery in cervical spine dislocation with 
proper primary management and early referral as elements essential to 
good results.

Ethical approval

This study was approved by the research ethics committee (No. 420/ 
2099/610/2024).
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Fig. 2. Plain x-ray of the cervical after operation: A. anterior-posterior cervical photo, B. Lateral cervical photo.

Fig. 3. Post-operative care in the ICU.
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Fig. 4. Post-operative patient development process: A. Seven days after leaving the hospital, B. Three months after leaving the hospital.
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