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ABSTRACT 

Backgrounds: This study assesses the efficacy of anterior cervical decompression and fusion utilizing a 
pre-filled cage, coupled with anterior cervical plating for traumatic facet joint subluxation. Key 
considerations include neurological outcomes, post-operative cervical spine stability, and immediate 
rehabilitation. 

Patient & Methods: This study was conducted at Erbil Teaching Hospital and PAKY Hospital from July 
2014 to March 2021. It included a total of 128 individuals diagnosed with cervical facet dislocations. Every 
patient had comprehensive clinical and imaging assessments. The ASIA impairment scale was used to first 
evaluate neurological deficits. Every participant received cervical traction. An extensive set of pre-and post-
operative data was gathered, which included X-rays and MRI scans. Individuals with facet dislocations from 
C3 to C7 had decompression and fusion procedures employing an anterior approach, which included the use 
of a pre-filled cervical cage and a titanium plate system. 

 Results: The study sample comprised 110 males (85%) and 18 females (15%), aged between 18 and 60 
years. Complete spinal cord injuries were observed in 14 cases (10.9%), while 114 cases (89%) exhibited 
partial cord injuries. The most common causes of trauma were falls from heights and motorcycle accidents. 
Post-surgical assessments indicated significant improvements in clinical and radiographic outcomes. The 
use of a pre-filled cervical cage facilitated early rehabilitation: 34.46% of patients improved by one ASIA 
grade, 42.94% by two grades, and 22.6% transitioned from wheelchair dependence. The only noted post-
operative complication was transient dysphagia.  

Conclusion:Anterior cervical decompression and fusion employing a pre-filled cage and anterior plating 
with a titanium system have demonstrated high effectiveness, yielding excellent neurological improvements 
and successful fusion rates, as confirmed by radiological assessments. 
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Introduction 

Cloward, Robinson, and Smith pioneered the primary technique for the anterior approach to cervical spine 
decompression in the 1950s (1). This method involved a longitudinal incision along the anterior border of the 
sternocleidomastoid muscle to facilitate soft tissue dissection (2). Following the removal of compressive structures 
and discectomy, an autogenous graft was used for fusion (3). Significant advancements in anterior cervical surgery 
have been associated with the development of cervical spine instrumentation (4, 5). These innovations have 
progressively evolved over the past several decades. In 1960, Bailey and Badgley expanded the use of Anterior 
Cervical Discectomy and Fusion (ACDF) to treat neoplastic conditions and pathological instability (6, 7)  .  

In 1970, Declos and Tapies introduced the development of anterior cervical plating. For the first time, these plates 
were used to stabilize cervical injuries resulting from trauma (8, 9). Subsequent research by Caspar led to the creation 
of a trapezoidal anterior stabilization system, which significantly enhanced fusion rates following trauma (10).  

Theoretically, the integration of a plate provides immediate stabilization, mitigates the risk of graft expulsion, and 
reduces the need for external cervical stabilization during the surgical procedure. Additionally, the use of anterior 
cervical plates contributes to the restoration of the cervical spine's sagittal alignment and helps prevent cage collapse 
and expulsion (11-14). The purpose of this study is to examine the outcomes related to neurological status, fusion 
rates, symptomatic adjacent-segment pathology, and post-surgical complications. 

Patients and Methods 

This study was conducted at Erbil Teaching Hospital and PAKY Hospital from July 2014 to March 2021. A total of 
128 patients with facet dislocations were enrolled. Each case underwent a detailed examination of clinical and imaging 
outcomes. Initially, the level and severity of neurological impairment were assessed using the ASIA impairment scale 
(15). Cervical traction treatment was administered to all patients. Comprehensive records, including X-rays and MRI 
scans, were maintained for pre- and post-treatment analysis.  

Patients presenting with facet dislocation from C3 to C7 underwent decompression and fusion procedures via 
an anterior approach, employing a pre-filled cervical spine cage and a titanium plate system. Follow-up 
evaluations, ranging from 3 to 18 months post-procedure, included both clinical assessments and imaging 
studies. 

Procedure 

The patient was anesthetized with general anesthesia and positioned supine with tongue traction maintained. A 
sandbag was placed beneath the cervical area, and both upper extremities were positioned away from the surgical site 
for shoulder protection. Adhering to strict aseptic protocols, a transverse incision approximately 4 cm in length was 
made on the left side of the neck, following the natural skin contour. The platysma was incised at the same location 
and separated from the surrounding muscles through blunt dissection. The subcutaneous muscle layer was then divided 
along the plane between the sternocleidomastoid and strap muscles. The surgical team accessed and dissected the 
prevertebral fascia, identifying two parallel longus colli muscles. An image intensifier confirmed the disc space 
location before the disc was extracted and vertebral reduction was achieved through gentle manipulation, measuring 
the intervertebral distance. 

A pre-filled cervical cage was placed in the prepared operative field and secured with a titanium plate and screws. The 
wound closure was completed with the placement of a drainage tube, and the tongue traction was subsequently 
removed. 

Research ethics 

The study received approval from the research ethics committee of the College of Medicine at the respective medical 
university. Written informed consent was obtained from each patient before they participated in the study. 
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Statistical analysis 

Data were analyzed using the Statistical Package for the Social Sciences (SPSS, version 27). Frequencies and 
percentages were calculated to summarize the findings. 

Results 

The mean age of the participants was 43.23±11.687 years, ranging from 18 to 60 years. The study included 128 
patients, predominantly male 110 (85%) with females constituting 18 (14%). Complete spinal cord injuries were 
present in 14 (10.9%) patients, whereas 114 (89%) exhibited partial spinal cord injuries (Table 1). 

Table 1. Sociodemographic character of patients 

Sociodemographic variable Frequency Percent 
Age 43.23±11.687 

Sex  
Male  110 85 
Female  18 14 

spinal cord 
injuries 

Complete 11 11 
partial 114 89 

 

Surgical interventions were performed at various cervical levels: C3-4 in 8 patients, C4-5 in 34 patients, C5-6 in 80 
patients, and C6-7 in 6 patients (Figure 1). 

 
Figure 1. Levels and numbers of cervical facet joint dislocation cases 

The degree of neurological deficit was assessed both pre- and post-operation using the ASIA scale. The ASIA scores 
for injury of the spinal cord divide the extent of the neurological status/functional status into 5 degrees (Table 2). 

Table 2. The ASIA scores for injury of spinal cord  

ASIA 
Scores 

Before 
operation 

Last Follow-up 

A B C D E 

A 14 14 -- -- --  
B 26 -- -- 8 18  
C 56 -- -- 2 12 42 
D 24 -- -- -- 4 20 
E 8 -- -- -- -- 8 
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The most common causes of spinal cord trauma were falls from heights (n=66) and motor vehicle accidents involving 
motorcycles (n=48). Other causes included direct trauma to the back (n=10) and heavy objects falling on individuals 
(n=4) (Figure 2). Post-surgical outcomes indicated significant improvements in clinical and radiographic evaluations. 
The use of a pre-filled cervical cage contributed to expedited rehabilitation. Enhancements in neurological function 
were noted as follows: a one-grade improvement in 34.46% of patients, a two-grade improvement in 42.94%, and 
22.6% of patients previously using a wheelchair showed improvement. The only complication observed was transient 
dysphagia. 

 
Figure 2. Most frequent Modalities of cervical facet joint dislocation and spinal cord injury. 

(1)                      (2)       
Figure 3. 1 &2 Showing fracture dislocation at C5 on C6 before and after operation 

Discussion  

Cervical spinal injuries predominantly affect young adult males and represent a critical health issue. The primary 
objective of surgical intervention is to restore and preserve neurological function and ensure spinal stability via the 
application of a pre-filled cervical cage. Road traffic accidents and falls from elevated surfaces were identified as the 
leading causes of these injuries, with the latter affecting 66 patients and the former 48 patients (16).  

The rationale for adopting the screw plate system revolves around the potential for patients with such implants to 
experience shortened hospital stays and an expedited return to their socio-economic activities, as opposed to patients 
undergoing cervical fusion procedures without these plates (17). 

The strategic placement of screws, their lengths, and the dimensions of the cage are imperative. The employed 
methodology includes the use of cortical screws, and no spinal cord injuries were reported in this analysis, despite the 
inherent risks associated with the use of bi-cortical screws (18, 19). The outcomes included proficient restoration of 
spinal alignment and effective immobilization during the follow-up period. Risks associated with cervical spine screw-
plate fixation include complications from anterior discectomy, impairment of the vagus nerve branches, dysphagia, 
radicular or myelopathic injuries, cerebrospinal fluid leakage, anterior or posterior displacement of the grafted bone, 
fractures of screws and plates, postoperative hemorrhage, tracheoesophageal injuries, vascular trauma, and infections. 
The most common neurological issue following anterior cervical discectomy and fusion (ACDF) is recurrent laryngeal 
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nerve damage, with reported incidence rates ranging from 0.2% to 11% (20, 21). Flynn reported a 0.05% incidence 
of spinal cord injuries post-ACDF, which was not observed in the present study. Autologous bone grafts have been 
used in anterior cervical procedures for over five decades, with a noted risk of spinal cord injury during graft insertion. 
The dimensions of the graft should be smaller than the vertebral body. Approximately 22% of patients experience 
postoperative pain at the iliac crest donor site, with additional potential complications including infection, bleeding, 
pelvic bone fractures, and nerve damage at the donor site, though none were observed in this study. However, the 
present study did not observe any such complications. The prevalence of nerve root palsy has been approximated to 
be 0.17% (22). 

Anterior cervical decompression has been associated with radicular pain incidence ranging from 2% to 15%, often 
related to adjacent-segment disease (23). Hilibrand et al. conducted a long-term study of 374 individuals undergoing 
409 cervical instrumentations via anterior procedures, finding a steady annual incidence of 2.9% for symptoms related 
to adjacent-segment disease (24).  

Ishihara et al. documented an increase in symptomatic adjacent segment disease from 7% to 15% in a cohort followed 
for more than two years (25). In the present study, 50% of participants (5 out of 10) monitored over 24 months 
developed persistent radiculopathy, attributed to nerve root damage. Vascular injuries, including potential carotid 
artery damage and vertebral artery injury due to extensive lateral dissection or retraction, are risks of anterior cervical 
procedures, with incidences reported between 0.3% and 0.5% (26-28).  

Coe and Vaccaro reviewed literature indicating that the prevalence of screw and plate loosening ranges from 0% to 
15.4%, screw fractures at 13.3%, plate fractures from 0% to 6.7%, plate and graft dislodgements from 0% to 21.4%, 
and implant misalignments from 0% to 12.5% (29). 

The occurrence of infections following cervical spine fusion is notably low, with rates ranging from 0% to 4.5% (1). 
Fusion rates for single-level implants have been reported between 90% and 100%, and between 70% and 95% for 
multi-level procedures (30, 31). 

Cheng et al. documented a 100% fusion rate in a group of seventeen patients (32), whereas Johnson et al. reported a 
fusion rate of approximately 93% in a cohort of 87 patients, with a 27% incidence of incomplete fusion (33).  

A fusion rate of 112 (87.5%) was observed, with insufficient follow-up preventing the determination of fusion rates 
in 16 patients. In contrast to other studies reporting complication rates between 2-3% and 17%, our study encountered 
minimal complications, with only one patient experiencing temporary dysphagia (34). 

Conclusion 

The strategy of anterior decompression, fusion using a pre-filled cervical cage, and fixation with a cervical titanium 
plate has been highly effective, resulting in superior neurological outcomes and high fusion rates. 

Acknowledgments: Our sincere gratitude goes out to everyone who contributed their time, effort, and expertise to 
make this study a success. 

Conflict of interest: The authors declare no conflict of interest regarding the publication of this study. 

Data availability: The corresponding author can provide the study's data upon reasonable request. 

Consent for publications: The authors reviewed and gave their approval to the published version of the study. 

Ethics approval and consent to participate: The Helsinki Declaration was followed in the conduct of this 
investigation. The Local Ethics Committee approved the study and participants provided informed permission. 

Authors' contributions: The Authors contributed to this study work equally.   

Funding: Not applicable 

REFERENCES 
1. Yee TJ, Swong K, Park P. Complications of anterior cervical spine surgery: a systematic review of the literature. 



Frontiers in Health Informatics 
ISSN-Online: 2676-7104 

2024; Vol 13: Issue 8 

www.healthinformaticsjournal.com 

Open Access 

659 

 

 

Journal of Spine Surgery. 2020;6(1):302-22.  
2.  Arumalla K, Bansal H, Jadeja J, Batish A, Deora H, Tripathi M, et al. Anterior Approach to the Cervical Spine: 

Elegance Lies in Its Simplicity. Asian J Neurosurg. 2021;16(4):669-84. 
https://doi.org/10.4103/ajns.AJNS_313_20 

3.  Chong E, Pelletier MH, Mobbs RJ, Walsh WR. The design evolution of interbody cages in anterior cervical 
discectomy and fusion: a systematic review. BMC Musculoskelet Disord. 2015;16:99. 
https://doi.org/10.1186/s12891-015-0546-x 

4.  Tasiou A, Giannis T, Brotis AG, Siasios I, Georgiadis I, Gatos H, et al. Anterior cervical spine surgery-associated 
complications in a retrospective case-control study. J Spine Surg. 2017;3(3):444-59. 
https://doi.org/10.21037/jss.2017.08.03 

5.  Debkowska MP, Butterworth JF, Moore JE, Kang S, Appelbaum EN, Zuelzer WA. Acute post-operative airway 
complications following anterior cervical spine surgery and the role for cricothyrotomy. Journal of Spine Surgery. 
2019;5(1):142-54.  

6.  Monk SH, O'Brien M, Perle S, Bohl M, Finger F, Chewning SJ, et al. Ten-Year Experience of Skip Anterior 
Cervical Corpectomy and Fusion. Int J Spine Surg. 2023;17(2):258-64. https://doi.org/10.14444/8417 

7.  Hampel GA, Yilmaz E, Massrey C, Clifton W, Iwanaga J, Loukas M, et al. History of Bone Grafts in Spine 
Surgery. Cureus. 2022;14(5):e24655. https://doi.org/10.7759/cureus.24655 

8.  Carrino JA, Manton GL, Morrison WB, Vaccaro AR, Schweitzer ME, Flanders AE. Posterior longitudinal 
ligament status in cervical spine bilateral facet dislocations. Skeletal Radiol. 2006;35(7):510-4. 
https://doi.org/10.1007/s00256-006-0115-3 

9. Momaya A, Rozzelle C, Davis K, Estes R. Delayed presentation of a cervical spine fracture dislocation with 
posterior ligamentous disruption in a gymnast. Am J Orthop (Belle Mead NJ). 2014;43(6):272-4.  

10.  Huang S, Ling Q, Lin X, Qin H, Luo X, Huang W. Biomechanical evaluation of a novel anterior transpedicular 
screw-plate system for anterior cervical corpectomy and fusion (ACCF): a finite element analysis. Frontiers in 
Bioengineering and Biotechnology. 2023;11:1. https://doi.org/10.3389/fbioe.2023.1260204 

11.  Kapetanakis S, Thomaidis T, Charitoudis G, Pavlidis P, Theodosiadis P, Gkasdaris G. Single anterior cervical 
discectomy and fusion (ACDF) using self- locking stand-alone polyetheretherketone (PEEK) cage: evaluation of 
pain and health-related quality of life. Journal of Spine Surgery. 2017;3(3):312-22.  

12.  Lang S, Neumann C, Fiedler L, Alt V, Loibl M, Kerschbaum M. Does Dynamic Anterior Plate Fixation Provide 
Adequate Stability for Traumatic Subaxial Cervical Spine Fractures at Mid-Term Follow-Up? Journal of Clinical 
Medicine. 2021;10(6):1185. https://doi.org/10.3390/jcm10061185 

13.  Patel PD, Arutyunyan G, Plusch K, Jr AV, Vaccaro AR. A review of cervical spine alignment in the normal and 
degenerative spine. Journal of Spine Surgery. 2020;6(1):106-23.  

14.  Spitnale MJ, Grabowski G. Classification in Brief: Subaxial Cervical Spine Injury Classification and Severity 
Score System. Clin Orthop Relat Res. 2020;478(10):2390-8. https://doi.org/10.1097/corr.0000000000001463 

15.  Roberts TT, Leonard GR, Cepela DJ. Classifications In Brief: American Spinal Injury Association (ASIA) 
Impairment Scale. Clin Orthop Relat Res. 2017;475(5):1499-504. https://doi.org/10.1007/s11999-016-5133-
4 

16.  Fernández Londoño LL, Marchesini N, Espejo Ballesteros D, Álzate García L, Gómez Jiménez JA, Ginalis E, et 
al. Epidemiological Review of Spinal Cord Injury due to Road Traffic Accidents in Latin America. Med Princ 
Pract. 2022;31(1):11-9. https://doi.org/10.1159/000520112 

17.  Deng H, Yue JK, Ordaz A, Rivera EJ, Suen CG, Sing DC. Cervical fusion for degenerative disease: A 
comprehensive cost analysis of hospital complications in the United States from 2002 to 2014. J Craniovertebr 
Junction Spine. 2018;9(3):140-7. https://doi.org/10.4103/jcvjs.JCVJS_62_18 

18.  Peng SB, Yuan XC, Lu WZ, Yu KX. Application of the cortical bone trajectory technique in posterior lumbar 
fixation. World J Clin Cases. 2023;11(2):255-67. https://doi.org/10.12998/wjcc.v11.i2.255 

19.  Sakaura H, Miwa T, Yamashita T, Kuroda Y, Ohwada T. Posterior lumbar interbody fusion with cortical bone 
trajectory screw fixation versus posterior lumbar interbody fusion using traditional pedicle screw fixation for 
degenerative lumbar spondylolisthesis: a comparative study. J Neurosurg Spine. 2016;25(5):591-5. 
https://doi.org/10.3171/2016.3.Spine151525 

20.  Barbosa TP, Raposo AR, Cunha PD, Cruz Oliveira N, Lobarinhas A, Varanda P, et al. Rehabilitation after cervical 
and lumbar spine surgery. EFORT Open Rev. 2023;8(8):626-38. https://doi.org/10.1530/eor-23-0015 



Frontiers in Health Informatics 
ISSN-Online: 2676-7104 

2024; Vol 13: Issue 8 

www.healthinformaticsjournal.com 

Open Access 

660 

 

 

21.  Liang Y, Xu S, Yu G, Zhu Z, Liu H. Cervical spine alignment and clinical outcomes after multilevel anterior 
cervical decompression and fusion with or without plate: A minimal 5-year follow-up of a CONSORT-compliant 
article. Medicine (Baltimore). 2021;100(30):e26126. https://doi.org/10.1097/md.0000000000026126 

22.  Flynn TB. Neurologic complications of anterior cervical interbody fusion. Spine (Phila Pa 1976). 1982;7(6):536-
9. https://doi.org/10.1097/00007632-198211000-00004 

23.  Cheung JP, Luk KD. Complications of Anterior and Posterior Cervical Spine Surgery. Asian Spine J. 
2016;10(2):385-400. https://doi.org/10.4184/asj.2016.10.2.385 

24.  Hilibrand AS, Carlson GD, Palumbo MA, Jones PK, Bohlman HH. Radiculopathy and myelopathy at segments 
adjacent to the site of a previous anterior cervical arthrodesis. J Bone Joint Surg Am. 1999;81(4):519-28. 
https://doi.org/10.2106/00004623-199904000-00009 

25.  Ishihara H, Kanamori M, Kawaguchi Y, Nakamura H, Kimura T. Adjacent segment disease after anterior cervical 
interbody fusion. Spine J. 2004;4(6):624-8. https://doi.org/10.1016/j.spinee.2004.04.011 

26.  Härtl R, Alimi M, Abdelatif Boukebir M, Berlin CD, Navarro-Ramirez R, Arnold PM, et al. Carotid Artery Injury 
in Anterior Cervical Spine Surgery: Multicenter Cohort Study and Literature Review. Global Spine J. 2017;7(1 
Suppl):71s-5s. https://doi.org/10.1177/2192568216688192 

27.  Wakao N, Takeuchi M, Nishimura M, Riew KD, Kamiya M, Hirasawa A, et al. Risks for Vascular Injury During 
Anterior Cervical Spine Surgery: Prevalence of a Medial Loop of Vertebral Artery and Internal Carotid Artery. 
Spine (Phila Pa 1976). 2016;41(4):293-8. https://doi.org/10.1097/brs.0000000000001241 

28.  Buras AL, Chern JY, Chon HS, Shahzad MM, Wenham RM, Hoffman MS. Major vascular injury during 
gynecologic cancer surgery. Gynecol Oncol Rep. 2021;37:100815. 
https://doi.org/10.1016/j.gore.2021.100815 

29.  Coe JD, Vaccaro AR, Dailey AT, Skolasky RL, Sasso RC, Ludwig SC, et al. Lateral mass screw fixation in the 
cervical spine: a systematic literature review. The Journal of bone and joint surgery American volume. 
2013;95(23):2136-43. https://doi.org/10.2106/jbjs.l.01522 

30.  Samartzis D, Shen FH, Lyon C, Phillips M, Goldberg EJ, An HS. Does rigid instrumentation increase the fusion 
rate in one-level anterior cervical discectomy and fusion? Spine J. 2004;4(6):636-43. 
https://doi.org/10.1016/j.spinee.2004.04.010 

31.  Fraser JF, Härtl R. Anterior approaches to fusion of the cervical spine: a metaanalysis of fusion rates. J Neurosurg 
Spine. 2007;6(4):298-303. https://doi.org/10.3171/spi.2007.6.4.2 

32.  Cheng NS, Lau PY, Sun LK, Wong NM. Fusion rate of anterior cervical plating after corpectomy. J Orthop Surg 
(Hong Kong). 2005;13(3):223-7. https://doi.org/10.1177/230949900501300302 

33.  Johnson MG, Fisher CG, Boyd M, Pitzen T, Oxland TR, Dvorak MF. The radiographic failure of single segment 
anterior cervical plate fixation in traumatic cervical flexion distraction injuries. Spine (Phila Pa 1976). 
2004;29(24):2815-20. https://doi.org/10.1097/01.brs.0000151088.80797.bd 

34.  Yagi M, Fujita N, Hasegawa T, Inoue G, Kotani Y, Ohtori S, et al. Nationwide Survey of the Surgical 
Complications Associated with Lateral Lumbar Interbody Fusion in 2015-2020. Spine Surg Relat Res. 
2023;7(3):249-56. https://doi.org/10.22603/ssrr.2022-0194 

 


