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Abstrak:

Pendahuluan: Trauma medula spinalis servikal traumatik dapat menyebabkan defisit motorik,
sensorik, dan otonom yang berat yang berujung pada disabilitas jangka panjang. Gulat termasuk
salah satu olahraga dengan risiko tinggi terjadinya cedera servikal akibat manuver dan rentang
gerak yang ekstrem pada leher. Fraktur dan dislokasi servikal merupakan penyebab paling sering
dari cedera medula spinalis, namun herniasi diskus servikal traumatik tanpa keterlibatan tulang
juga dapat menyebabkan kompresi medula spinalis. Prosedur anterior cervical discectomy and
fusion (ACDF) banyak digunakan untuk dekompresi dan stabilisasi trauma servikal, namun
laporan untuk prosedur ACDF pada kasus herniasi diskus servikal multilevel akibat trauma masih
terbatas. Penyajian Kasus: Seorang atlet gulat laki laki berusia 30 tahun, mengalami tetraplegia
mendadak setelah melakukan salah satu manuver gulat. Pada pemeriksaan neurologis,
didapatkan paralisis motorik lengkap pada keempat ekstremitas dengan defisit sensorik di
bawah dermatom C4, sesuai dengan cedera medula spinalis klasifikasi Frankel derajat B.
Pemeriksaan MRI menunjukkan herniasi diskus servikal multilevel pada tingkat C3-C4 dan C5-C6
yang menyebabkan kompresi medula spinalis signifikan tanpa disertai fraktur atau dislokasi
vertebra. Prosedur ACDF segera dilakukan dalam waktu kurang lebih 60 jam setelah kejadian.
Setelah operasi, fungsi neurologis pasien menunjukkan perbaikan yang progresif. Enam bulan
pascaoperasi, pasien mencapai kemandirian fungsional dan dapat beraktivitas tanpa bantuan.
Kesimpulan: Kasus ini menunjukkan bahwa tindakan ACDF multilevel dapat memberikan
dekompresi dan stabilisasi medula spinalis yang efektif pada cedera medula spinalis servikal
akibat herniasi diskus multilevel, menghasilkan pemulihan neurologis yang signifikan serta
perbaikan fungsional pada atlet usia muda.

Kata kunci: Cedera gulat; Cedera medulla spinalis servikal; Diskektomi servikal anterior dan fusi
Herniasi diskus servikal traumatic; Trauma tulang belakang terkait olahraga

Abstract:

Background: Traumatic cervical spinal cord injury (SCI) can result in severe motor, sensory, and
autonomic deficits with significant long-term disability. Contact sports such as wrestling carry a
heightened risk of cervical injuries due to high-impact maneuvers and extreme motion. Although
cervical fractures and dislocations are common causes of SCI, traumatic cervical disc herniation
without bony involvement can also lead to significant spinal cord compression. Anterior cervical
discectomy and fusion (ACDF) is widely used to achieve spinal cord decompression and
stabilization in cervical spine trauma. However, reports on its use in traumatic multilevel cervical
disc herniation remain limited. Case Presentation: A 30-year-old male developed sudden
tetraplegia after sustaining high impact cervical injury during a wrestling maneuver. Examination
demonstrated complete motor paralysis of all extremities with sensory deficits below the C4
dermatome, consistent with Frankel grade B SCI. MRI shows multilevel cervical disc herniation at
the C3-C4 and C5-C6 levels, causing significant spinal cord compression without associated
vertebral fracture or dislocation. Approximately 60 hours after the incident, patient underwent
urgent ACDF at both levels. Postoperatively, neurological function improved with recovery of
motor strength, normalization of respiratory pattern, and gradual improvement of sensory
deficits. Six months following surgery, patient regained functional independence and was able to
ambulate and perform daily activities without assistance. Conclusion: This case highlights a
successful multilevel ACDF, demonstrated by effective spinal cord decompression and
stabilization in traumatic cervical SCI caused by multilevel disc herniation, leading to significant
neurological recovery and favorable functional outcomes in a young athlete.

Keywords: Anterior cervical discectomy and fusion; Cervical spinal cord injury; Sports-related
spinal trauma; Traumatic cervical disc herniation; Wrestling injury
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1. Introduction

Contact sports such as wrestling carry a heightened risk of cervical injuries. In wrestling, athletes must
support large weights on their head and neck and go through extreme range of motion in wrestling moves (1). Such
burden on the neck could overwhelm the structural strength of the bones, intervertebral discs and ligaments,
leading to deformation. Other than cervical fractures and dislocation, cervical disc herniation without bony
involvement can also cause spinal cord injury (SCI).

Spinal cord injury is a severe neurological condition by mechanical compression or disruption of the spinal
cord with substantial morbidity and mortality, often leading to significant motor, sensory, and autonomic deficits,
and a major cause for long term disability (2). Wrestling moves have been proven to have the highest rate of
catastrophic spinal cord injury, especially when performing takedown maneuvers (3,4).

Surgical management of patients with SCI aims to decompress the spinal cord, restore spinal alignment,
and provide mechanical stability to prevent secondary neurological injury (2). Anterior cervical discectomy and
fusion (ACDF) is one of the surgical techniques for decompression and stabilization in patients with cervical spine
trauma with cervical disc herniation, giving a direct decompression and stabilization (5). Several clinical studies
shows that early surgical decompression using anterior approaches is associated with improved neurological
outcomes in patients with acute traumatic SCI (6).

However, published reports specifically describing the use of ACDF for traumatic multilevel cervical disc
herniation remain limited. This case report is needed to describe the role of ACDF in the management of traumatic
cervical spinal cord injury associated with multilevel disc pathology.

We present a case of spinal cord injury caused by multiple level cervical disc herniation treated with multiple
level ACDF with exceptional neurological and functional outcomes.

2. Case Presentation
A 30-year-old male wrestling athlete, with BMI >25 Kg/m?, experienced sudden onset of tetraplegia in a

wrestling practice match. While defending against an over-the-shoulder SAMBO throw move (Brosok Cherez Plecho),
the patient did not prepare adequately for contact with the sport mat and was thrown directly on his vertex with his
entire body weight pressing down (Figure 1) (7,8).

Figure 1. Documentation of the mechanism of injury. The patient, dressed in blue, improperly defended against an over-the-shoulder
throw and contacted the mat in a disadvantageous position.
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At the time of injury the patient felt pain on his neck and reported a sensation of electric shock throughout
his body, and was suddenly unable to move all his extremities. He remained conscious throughout the incident.
After first aid at the arena, he was transported to a local clinic. It was then decided to transfer him to a regional
hospital with CT scan availability, but no neurosurgeon on standby, where he was treated overnight to perform
diagnostic tests. At this time, steroid administration was not performed at the regional hospital. Due to persistent
tetraplegia and emerging respiratory discomfort, he was referred to our tertiary center, with full emergency
neurosurgery capacity, approximately 32 hours after the injury.

On admission, he complained of shortness of breath and still unable to move all extremities. He had no
significant previous medical history. On physical examination, the patient had a resting heart rate 68 beats per
minute and blood pressure 125/78 mmHg. He displayed paradoxical breathing pattern, 22x/min. There were no
outward signs of injury on his head and neck. Neurological examinations showed weakness in all four extremities,
in both upper extremities (0000/0000) and lower extremities (0000/0000). Muscle tone was flaccid. Deep tendon
reflexes and pathological reflex are absent in all extremities. Sensory examination shows hypoesthesia below C4
dermatome. There are no sensory or motor function preserved in sacral segments.

Magnetic resonance imaging (MRI) of the cervical spine shows multilevel cervical spondylosis with
significant disc protrusions and spinal cord signal changes (Figure 2). At C3-C4 level there was a posteromedial disc
protrusion causing spinal cord and nerve root compression. The spinal cord at the C3-C4 level showed T2
hyperintensity, indicative of spinal cord edema. At the C5-C6 level, there is a posterolateral disc protrusion
dominantly to the right side, causing spinal cord and nerve root compression. The spinal cord does not show signal
changes. These findings are consistent with multilevel cervical disc herniation with spinal cord compression,
correlating with the patient’s severe neurological deficits.

The patient was diagnosed with Frankel B Spinal Cord Injury below the level of C4, with multiple traumatic
disc herniation and spinal cord compression. As more than 8 hours has passed since injury, high-dose corticosteroid
was not administered.(9,10) Urgent surgical decompression with multilevel anterior cervical discectomy and fusion

was performed the following morning.
_ -
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Figure 2. Pre-operative Non-contrast MRl imaging of the cervical spine. (A). T2-weighted image showing central cervical disc herniation

without bony involvement at C3-C4 level, causing spinal cord signal changes (arrows). (B). T2-weighted image showing predominantly right
sided cervical disc herniation without bony involvement at C5-C6 level, causing spinal cord signal changes (arrows).

Anterior Cervical Discectomy and Fusion (ACDF) was performed to decompress the spinal cord and stabilize
the cervical spinal column at C3-4 and C5-6 levels. The annulus fibrosus of the intervertebral disc was opened, and
all disc material was evacuated. All herniated fragments were meticulously removed. We confirm that the
decompression is complete when we can see a good pulsation of the dura mater. After end plate preparation,
sequentially larger trial cages were inserted into the intervertebral space to determine the optimal size of the
implant. We used interbody polyetheretherketone (PEEK) cage implants, size 5 x 16 x 14 mm at both the C3-C4 and
C5-C6 levels (Figure 3). The patient was immobilized postoperatively with a rigid cervical collar for 3 weeks.
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Figure 3. Intraoperative findings. (A). After evacuation of disc fragments at C3-4, the posterior longitudinal ligament has been
adequately decompressed. (B). Disc replacement using a PEEK cage at the C3-C4 level. (C). Postoperative cervical spine x-ray showed
cervical cage has been placed at the C3-C4 and C5-C6 intervertebral disc levels.

The patient recovered immediately postoperatively. His breathing pattern immediately normalized.
Neurological examinations showed improvement in strength, with upper extremities (1133/3321) and lower
extremities (3333/3333). Muscle tone returned to normal. Pathological reflexes are present in both extremities,
especially the right-hand side. Sensory examination still shows hypoesthesia below C4 dermatome. Sensory and
motor function of sacral segments returned.

One day after surgery, active and passive rehabilitation program was initiated. The rehabilitation program
was continually modified according to the patient’s recovering motoric strength. Ambulation was attempted at
three days after surgery, and the patient was able to walk with assistance after one week. Rehabilitation program
continued at the outpatient setting after the patient was discharged.

A follow-up MRI was obtained at one month post operation (Figure 4). Adequate decompression of the
spinal canal with preserved alignment and well-positioned implant can be seen. At the C3-C4 level, there was mild
residual posteromedial bulging disc, abutting the spinal cord but not causing compression. There was a CSF-signal
lesion at the left dorsal column of spinal cord at the C3-C4 level, indicative of myelomalacia. At the C5-C6 level, there
is a mild residual posterolateral bulging disc, but not causing compression. There were no spinal cord signal
changes. These findings are consistent with ongoing neurological recovery.

Figure 4. Postoperative follow-up: Non-contrast MRI of the cervical spine. (A). T2-weighted image of the C3-4 level showed cervical cagein
good position with no compression of the spinal cord. There is myelopathy of the spinal cord (arrows). (B). T2-weighted image of the C5-6
level showed cervical cage in good position with no compression of the spinal cord. (arrows).

Six months after the operation, the patient has recovered enough to ambulate and perform daily activities
by himself. There is residual weakness of his right-sided extremities, with motoric strength of the upper extremities
(4455/5555) and lower extremities (5555/5555). The hypesthesia below the C4 dermatome has improved but still
persists. Due to decreased motoric strength, the patient decided not to return to active duty as an athlete.

The patient stated that he had returned to normal daily activities and considered himself fully recovered.
He had resumed gym training, including weightlifting, in 2024. He reported occasional residual abnormal sensations
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in the fingers and right shoulder, previously the most severely affected area, but these did not interfere with his
quality of life. The timeline of the events in this case is shown in Figure 5.

Initial . 1-month 6-month
traumatic 1 hour 8 hours 48 hours 60 hours Postoperative  postoperative postoperative
event post-injury post-injury post-injury post-injury Week 1 follow-up follow-up

Patient was able to ambulate
independently, even though
there was slight residual

Patient was able
to ambulate with
assitance and

Patient was
transferred to a

primary health Follow-up MRI was

performed, which

was discharged. weakness in the right upper

center. motor strength.
Patient experienced Transferred to a Underwent ACDF revealed ade_quate gt
neck pain regional hospital. decompression of

accompanied by an Patient was not the spinal cord.

“electric shock” given steroid.
sensation radiating 3>
throughout his body, Admitted to a tertiary Postoperative rehabilitation "
followed by sudden care hospital. Patient
inability to move all reported shortness of

extremities. He breath and persistent
remained conscious. inability to move all
Patient received first extremities.

aid at the arena. Initial MRI was done.

Figure 5. Timeline of events in the case study

The patient stated that he had returned to normal daily activities and considered himself fully recovered.
He had resumed gym training, including weightlifting, since 2024 and was able to maintain a high level of physical
function. He expressed gratitude for what he described as a “second chance,” attributing his recovery not only to
surgery but also to dedicated rehabilitation support. Although he occasionally experienced residual abnormal
sensations in the fingers and right shoulder, these did not significantly affect his daily activities or overall quality of
life.

3. Discussion and Conclusions

Various injuries are prone to happen in combat sports. This includes spinal injuries, such as cervical
fractures, dislocations, strains, sprains, and disc herniations that can occur when athletes are exposed to high
rotational or linear forces to the head and neck. Suspected neck injuries warrant immediate medical attention to
prevent complications and improve outcomes (11,12). Traumatic SCI prevalence is roughly around 750 per million
(6). In 2021, 7.42 million people globally were living with cervical spinal cord injury. The prevalence of neck-level
spinal cord injury in Southeast Asia, East Asia, and Oceania was 1.8 million people in the same year (13).

Acute SClinvolves both primary and secondary mechanisms, where the initial spinal cord compression and
contusion trigger a downstream signaling cascade referred as secondary injury. Secondary injury can be prevented
through neuroprotective measures and therapeutic interventions (6). Primary and secondary spinal cord injury is
different from transient spinal cord injury, also known as Traumatic Neurapraxia, since the symptoms of
neurapraxia generally resolve in less than 15 minutes, even though some have been reported to persist for up to 24
hours (14,15).

Therefore, surgical management plays an important role in the management of complex sports injuries, by
preventing the development of secondary injury to the spinal cord. Cervical stabilizing techniques aimed to restore
anatomical integrity, decompress injured neural components, reduction of fractures and fusion for long-term
stability can be done through an anterior, posterior, or combined approach. However, the optimal choice and the
timing of surgery are still debated (16,17).

Anterior surgical approach for traumatic cervical injury encompasses anterior cervical discectomy and
fusion (ACDF) and corpectomy with fusion (ACCF), while the posterior approach consists of laminectomy or
laminoplasty with or without fusion. The anterior approach is most commonly used, as it produces a desirable
outcome, especially for cervical myelopathy caused by disc herniation and spondylosis. However, several
complications have been reported following ACDF, such as inadequate decompression, recurrent myelopathy due
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to adjacent segment degeneration, as well as graft-related problems such as displacement, fracture, and nonunion
(18). Reduction can be achieved more easily with the posterior approach, and it provides a more stable fixation;
therefore, it is usually indicated for multilevel cervical myelopathy (18,19). Acute blood loss, larger incision, and
longer hospitalization were associated with the posterior technique (20). Patients also complained of postoperative
neck pain caused by manipulation of the posterior muscles and ligaments (21).

ACDF was performed in our multilevel cervical spinal cord injury case, with excellent results at the 6-month
follow-up. The decision to choose ACDF stems from several factors. The multilevel disc protrusion was causing
ventral cord compression, making an anterior decompression anatomically suitable for the pathology. There was
also no posterior ligament instability or facet dislocation needing posterior fixation. ACDF also allows minimal
bleeding, faster recovery, and hospitalization (20). A retrospective cohort study from Chunpeng Ren et al. reported
no significant difference in main Japanese Orthopaedic Association (JOA) scores, Neck Disability Index (NDI) scores,
and American Spinal Injury Association grading (ASIA) scores between the anterior and posterior techniques for
traumatic cervical dislocation with spinal cord injury. Nonetheless, the anterior approach is considered better at
maintaining cervical lordosis, which equates to better long-term function (19). Neck muscles and ligaments are vital
componentsin preserving cervical spine stability. ACDF can avoid disruption of those structures, thereby preserving
the integrity of posterior structures needed for neck stability, strength, and resistance to high-impact forces (10).
Posterior approaches are also associated with a higher incidence of postoperative axial neck pain (22). This is
relevant in our case in particular, as our patient is a young athlete in whom preservation of posterior elements
supports recovery and potential return to sport.

Adjacent segment disease (ASD) is a concern regarding the practice of ACDF. A meta-analysis of 21 studies
from Qianmiau Zhu et al. reported the incidence of cervical ASD was 11%, with risk factors including pre-existing
adjacent segment degeneration and postoperative declinein cervical lordotic curvature (23). Multilevel fusion tends
to have a lower incidence of ASD, which might be attributed to the fusion of high-risk cervical levels C5-C7. Since
ASD is unavoidable, it is imperative to address this problem pre-, intra-, and post-operatively. In our case,
maintaining the physiological curvature of the cervical spineis important as abnormal biomechanics will eventually
cause adjacent degeneration. Under- or oversizing of interbody and contoured plates is meticulously avoided to
avoid overdistraction of the intervertebral segment (24).

Postoperative rehabilitation also contributed to the favorable functional outcome in patient. Multilevel
ACDF gives spinal cord decompression and mechanical stabilization, but the long-term neurological recovery may
also reflect the effect of structured rehabilitation. Postoperative physical therapy, including muscle strengthening,
mobility training, and progressive return to activity programs, has been associated with improved pain control and
functional outcomes (25). These findings are consistent with the clinical recovery observed in our patient.

Patient recovery in this case is notable, where Frankel grade B tetraparesis was able to improve to Frankel
D, and the patient was able to function without an assistive device 6 months postoperatively. Residual neurological
deficits are thought to be caused by myelopathy, visible by the presence of myelomalacia, characterized by
intramedullary T2 signal change in the follow-up MRI.

In this case, favorable prognostic factors which include patient’s young age, incomplete SCI, no
comorbidities, immediate access to advanced imaging and specialized neurosurgical care in a tertiary center,
combined with an uncomplicated postoperative course, offered a greater chance of neurological recovery and long-
term survival outcome (26,27). When decompression was done in >24 hours, marked neurological improvement
was still possible. Despite the patient’s neurological deficit, it is possible for the patient to return to an elite level
competition after rehabilitation, as the cervical spine is deemed structurally stable for the patient to return to play
(4,28).

This paper demonstrates good clinical outcomes of ACDF in multilevel cervical SCI. However, findings in this
case are based on asingle patientand do not represent a wider population worldwide. Each patient’s injury severity,
timing of intervention, and comorbidities might produce variable results. Further follow-up from our case should
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be done to evaluate possible chronic complications, long-term neurological recovery, cervical alignment, and
fusion stability. Future research can compare anterior, posterior, or combined techniques to determine the optimal
strategy for multilevel cervical SCI.

In summary, this case represents a traumatic multilevel cervical disc herniation with spinal cord injury in
the absence of fracture or dislocation. Even with a normal cervical X-ray, we must have a high suspicion for spinal
cord pathology, before ruling out SCIWORA (spinal cord injury without radiological abnormalities). Early MRI
evaluation is recommended. Decompression of definite spinal cord pathology should always be attempted, even if
the golden hour has been passed. Significant and life-changing neurological recovery is possible, even after >48
hours of trauma.
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