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IS OPEN REDUCTION AND ANTERIOR STABILIZATION
EFFECTIVE AND SAFE FOR CERVICAL FRACTURES AND
DISLOCATIONS? SINGLE INSTUTION EXPERIENCE
WITH 21 CASES

SERVIKAL KIRIKLI CIKIKL.ARDA ACIK REDUKSIYON VE
ANTERIOR STABILIZASYON ETKILIVE GUVENLI MIDIR?
21 VAKALIK TEK MERKEZ DENEYIMI

SUMMARY:

Objective: To present our clinical outcomes with open reduction and stabilization method via
anterior approach in patients with cervical fracture and dislocation.

Methods: This retrospective study was based on data derived from medical files of 21 patients
surgically treated in the neurosurgery department of our institution between 2011 and 2015.
Preoperative evaluation was made by means of American Spinal Injury Association (ASIA) and
Subaxial Cervical Spine Injury Classification (SLIC) scores as well as radiological data obtained from
computerized tomography (CT) and magnetic resonance (MR). Stabilization via anterior approach
in supine position was performed routinely within 24 hours after admission. Postoperative controls
carried out on 1%, 3 and 6™ months consisted of ASIA impairment scales and Bridwell grades
extracted from radiological data.

Results: Vast majority of the fractures and dislocations were encountered at the levels of C5-6
(9/21;42.8%) and C6-7 (8/21; 38.1%). Cervical spines were involved bilaterally in 12 (57.1%) patients.
Mortality occurred in 3 cases (14.3%) due to acute respiratory distress syndrome and multiple
organ failure within 1 month postoperatively. ASIA impairment scales on 1% and 6" months
revealed a gradual recovery, while no difference was observed in terms of Bridwell grades on 3
and 6™ months. Majority of our cases (18/21; 85.7%) were devoid of any remarkable neurological
deficits and they were discharged without any complications within 1 week postoperatively.
Conclusion: Our results indicate that open reduction and stabilization via anterior approach may
be safe and effective operative technique in the management of cervical fractures and dislocations.
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Level of Evidence: Retrospective clinical study, Level IlI

OZET:

Amag: Servikal kirikl ¢ikiklarda anterior yaklasimla agik rediiksiyon ve stabilizasyon metodu
uygulanan hastalardaki klinik sonuglarimizi sunmayi amagladik.

Yontem ve Gereg: Bu retrospektif calismada 2011 ile 2015 yillar arasinda hastanemiz beyin
cerrahisi kliniginde ameliyat edilen 21 servikal kirikli-gikik tanisi ie yatirilan hastanin tibbi dosya
ve bilgileri kullanilmistir. Preoperative degerlendirme American Spinal Injury Association (ASIA)
ve Subaxial Cervical Spine Injury Classification (SLIC) skorlar ve bilgisayarli tomografi (BT) ve
magnetik rezonans goérintileme (MRG) kullanilarak yapilmistir. Basvuru sonrasi 24 saat icinde
supin pozisyonda anterior stabilizasyon rutin olarak yapilmistir. Postoperatif dénemde birinci,
Uclincli ve altinai aylarada ASIA diisls skalsi ve radiolojik verilerden elde edilen Bridwell dereceleri
ile hastalarin kontrolleri yapildi.

Sonuglar: Kirikli cikiklarin biyiik cogunlugu C5-6 (9/21; 42.8%) ve C6-7 (8/21; 38.1%) seviyelerinde
gozlenmistir. Servikal vertebra 12 (57.1%) hastada bilateral etkilenmistir. 3 vakada (14.3%)
postoperative bir aylik stirede akut respiratuar distress sendromu ve coklu organ yetmezligine
bagl mortalite gelismistir. Ameliyat sonrasi birinci ve altinci aylarda ASIA skorlarinda kademeli bir
diizelme gozlenirken Birinci ve altinci aylarda Bridwell derecelerinde bir farklilik gozlenmemistir.
Vakalarimizin cogunda (18/21; 85.7%) belirgin bir norolojik defisitleri yoktu ve ameliyat sonrasi
donemde komplikasyonsuz olarak bir hafta icinde taburcu edilmistir.

Yorum: Servikal kirikl ¢ikikli vakalarda anterior girisim ile acik rediksiyon ve stabilizasyon cerrahi
tekniginin gtivenli ve etkili bir yontem oldugu sonucuna varilmistir.

Anahtar Kelimeler: Servikal omurga; cikik; kirik; acik rediiksiyon; stabilizasyon; anterior yaklagim.

Kanit Diizeyi: Retrospektif klinik calisma, Level IlI
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INTRODUCTION:

Cervical dislocation and fracture is common and may occur
secondary to distraction-flexion type of injuries in the subaxial
cervical spine*®. Unilateral facet injuries can result in increased
range of motion and remarkable soft tissue damage including
facet capsules, ligamentum flavum, annulus fibrosis and nucleus
pulposus. The surgical treatment of cervical facet dislocations
is highly variable including anterior alone, posterior alone,
anterior-posterior, posterior-anterior, and anterior-posterior-
anterior approaches*. Some authors support that the anterior
only approach including closed or open reduction, discectomy
and instrumental fusion is recommended, especially in case
of a traumatic intervertebral disc herniation and without
spinal cord injury”™’. However, it must be remembered that
achievement of satisfactory reduction can be unfeasible in some
cases with bilateral locked facets. Clinical and biomechanical
evidence supports the use of anterior cervical discectomy and
fusion with plating (ACDFP) for effective stabilization. On
the other hand, some publications suggest that ACDFP was
less stable than some posterior approaches, especially in axial
rotation®.

In some cases with bilateral facet dislocation, anterior
instrumental fusion followed by posterior fusion was
recommended as a treatment modality. There is a debate for
the ideal approach and treatment modality in the management
of cervical fracture and dislocation. Open reduction and
stabilization through anterior approach can eliminate the need
for additional posterior supplementation. Moreover, patients
may suffer from a high incidence of complications related
to trauma, underlying disease process and management of
the fracture regardless of the cause. Common complications
consist of challenges associated with surgical stabilization and
neurological deficits'.

The objective of the current study was to present our clinical
outcomes with open reduction and stabilization method
via anterior approach in patients with cervical fracture and
dislocation.

PATIENTS AND METHODS:

Study design:

This retrospective study was carried out on data derived
from the medical files of 21 patients treated surgically in the
neurosurgery department of our tertiary care center between
2011 and 2015. The approval of the local Institutional Review
Board had been obtained prior to the study. Diagnosis of
cervical fracture or dislocation was confirmed with radiological
imaging modalities such as computerized tomography
and magnetic resonance imaging. Surgical treatment was
performed within 24 hours after admission. Preoperative
neurological examination was comprised of American Spinal

Injury Association (ASIA) and Subaxial Cervical Spine Injury
Classification (SLIC) scores'™. Postoperative assessment
included ASIA impairment scales as well as Bridwell grades™.

Surgical procedure:

All patients were operated uniformly in supine position via
anterior approach. Anatomical alignment was restored and
stabilization was accomplished in a single surgical session.
Intraoperative neuromonitorization (IONM) was routinely

used after 2013 except for patients with ASIA impairment
scales of A and B.

Surgical intervention was initiated with a right paramedian
transverse skin incision followed by blunt dissection.
Esophagus and trachea were retracted medially, whereas
sternocleidomastoid muscle and carotid sheath were drawn
laterally. Bipolar cauterization was used to dissect longus colli
muscles.

For bilateral locked facets, Caspar self-drilling distraction
pins of 14 mm (Aesculap surgical instruments Systems, PA,USA)
were placed in the midline of the upper and lower vertebra
body. Subsequent to a slight distraction after this procedure,
macroscopic discectomy was performed. After emptying the
disc space, convex side of sedillot periosteal elevator (Aesculap
surgical instruments Systems, PA,USA) was placed to the lower
half of vertebral corpus. The concave part of elevator was
used to compress the lower part of upper vertebra and convex
part of the elevator was used for elevating the lower vertebra
body. Simultaneous distraction of Caspar distractor provided
achievement of normal configuration by restoration of the
alignment of the facets.

For unilateral locked facets, unlocking was achieved with
distraction and controlled rotation. Caspar self-drilling
distraction pins were placed in the midline of the upper
vertebra body and lower vertebra body pin was placed
towards the locked side of facet with a angle of 35°-40°. After
macroscopic discectomy sedillot periosteal elevator was used
for compressing the upper vertebra body and for elevating lower
vertebra. For unlocking unilateral locked facets distraction and
controlled rotation was performed. Microscopic discectomy
was followed by placement of PEEK (Polyetheretherketone)
cage filled with 1 cc of allograft demineralized bone matrix
(DBM) putty. Stabilization was provided by fixation using
anterior cervical plate and screws. Layers were sutured and
drain was maintained for 1 day after the operation. Gardner or
Crushfield traction was not required in any of our patients. Use
of Philadelphia cervical collar was recommended for 6 weeks
and no infection was observed in any patients postoperatively.

Sample Case-1:

A 84-year-old male patient was referred to our clinic with a
complaint of quadriplegia. In the history it was mentioned
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that the patient fell from height and admitted to another
hospital. Radiological examination revealed C5-6 dislocation
with bilateral locked facet joints and pulmonary contusion
with multi-rib fractures (Figure-1a, 1b). The patient’s ASIA
score was ASIA-A, SLIC score was 7. He was operated on 20™
hour after trauma via anterior approach. Normal configuration
by restoration of the alignment of the facets was achieved as
described above (Figure-1c, 1d). In the intensive care unit the
patient died because of multi organ failure.

Sample Case-2:

A 65-year-old male patient admitted to our emergency clinic
with a complaint of severe neck pain after fall from height
without any neurological deficit. Radiological examination
revealed C5-6 dislocation with left locked facet joint (Figure
2a, 2b). The patient’s ASIA score was ASIA-E, SLIC score

was 5. He was operated on 12 hour after trauma via anterior

approach. After unlocking unilateral loced facet with the help
of Caspar self-drilling distraction pins and sedillot periosteal
elevator normal alignment of the cervical spine was achieved
(Figure 2¢, 2d).

RESULTS:

An overview of descriptive, clinical and radiological data is
demonstrated in Table 1. The average age of patients was
46.24 = 15.55 (range: 19-84). Fifteen cases (71.4%) occurred
due to a traffic accident, while 6 patients (28.6%) had cervical
fracture / dislocation due to fall from height. Levels of the
lesions were at C5-C6 (9, 42.9%); C6-C7 (8, 38.1%); C4-C5
(3,14.3%) and C3-C4 (1,4.7%). The mean preoperative SLIC
score was 6.28 * 1.42 (range: 5-9) and bilateral involvement
was diagnosed in 12 cases (57.1%). The vast majority of the
fractures and dislocations were encountered at the levels of
C5-6 (9/21; 2.8%) and C6-7 (8/21; 38.1%).
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Figure-1. a) Sagital Computed Tomagraphy scan showing C5-6 dislocation. b) Axial Computed Tomography scan
showing bilateral locked facet joints at C5-6 level. ¢) Postoperative sagital Computed Tomography scan. d) Computed

Tomography scan showing normal facet joint configuration at C5-6 level.
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showing normal facet joint configuration at C5-6 level.

Figure-2. a) Sagital Computed Tomagraphy scan showing C5-6 dislocation. b) Axial Computed Tomagraphy scan showing
left locked facet joint at C5-6 level. ¢) Post operative sagital Computed Tomagraphy scan. d) Computed Tomagraphy scan

Facet locks in the cervical spines were bilateral in 12 (57.1%)
patients and IONM was performed in 11 cases (52.4%).
Number of patients with preoperative ASIA impairment scales
of A, B, D and E were 3 (14.3%), 3 (14.3%), 3 (14.3%) and 12
(57.1%), respectively. The average duration of hospitalization
was 12.67 + 2.37 days (range: 4-38).

Mortality occurred in 3 cases (14.3%) due to acute respiratory
distress syndrome and multiple organ failure within 1 month
postoperatively. ASIA impairment scales on 1% and 6* months
revealed a gradual recovery, while no difference was observed
between Bridwell grades on 3% and 6* months. Approximately
% of our cases had minor or no neurological deficits and they
were discharged without any complications within 1 week
postoperatively.

DISCUSSION:

The current study presents our experience with open
reduction with stabilization through anterior approach for

cervical fracture and dislocations. Results of the present study
demonstrated that both unilateral and bilateral facet locks
due to dislocation or fracture can be effectively treated by
this method. Intraoperative neuronal monitorization can be a

useful adjunctive measure that facilitates the procedure.

Monitorization of the clinical improvement and radiological
recovery can be made reliably by ASIA impairment scales and
Bridwell grades.

Fractures and dislocations of the spine are among the most
challenging entities in the clinical practice of trauma. Vertebral
column injuries can occur in these patients and approximately
half of these cases have either co-existent spinal cord injuries
or neurological deficits of nerve roots'. The main causes
of traumatic spinal cord injury are motor vehicle-related
accidents, violence, falls and sports injuries®.

In our series, traffic accidents and falls were reported in the
etiology of cervical dislocations or fractures.
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Table-1. An overview of descriptive, clinical and radiological variables of our series.
No. | s | e | T1e0F| et of sticop | ek | S8 ion Drrmmet | ASIA | g | i | (51,
month month
1 M 43 TA C6-C7 7 Bilateral A - 34 B 11 1 B
2 M 67 TA C6-C7 8 Bilateral B - 33 N/A N/A N/A N/A
3 M 38 TA C5-Cé6 6 Unilateral E - 4 E I I E
4 F 57 Fall C4-C5 5 Unilateral E - 5 E 11 1 E
5 M 30 TA C5-Co6 5 Bilateral E - 7 E 11 1 E
6 F 49 TA Ce6-C7 8 Bilateral B - 10 C I 1 C
7 M 51 TA C5-C6 6 Bilateral D - 6 E 11 II E
8 M 26 TA Ce6-C7 5 Bilateral E + 8 E 11 1 E
9 M 50 TA Ce6-C7 5 Bilateral E + 5 E I 1 E
10 | M 38 TA C5-Co 6 Unilateral E + 4 E I 1 E
11 F 47 Fall Ce6-C7 6 Unilateral E + 9 E 11 II E
12 F 26 TA C3-C4 5 Bilateral E + 4 E I I E
13 M 63 Fall C5-Cé6 5 Unilateral E + 5 E I II E
14 F 46 TA Ce6-C7 8 Bilateral D + 6 D 11 11 E
15 | M 53 TA C5-Cé6 5 Unilateral E + 7 E 11 11 E
16 | M 84 Fall C5-Cé6 7 Bilateral A - 38 N/A N/A N/A N/A
17 | M 65 Fall C5-Cé6 5 Unilateral E + 4 E 11 11 E
18 | M 19 TA C4-C5 7 Unilateral D + 7 D 11 1
19 F 40 TA C6-C7 5 Bilateral E + 5 E ! 1 E
20 | M 35 Fall C4-C5 9 Unilateral A - 32 N/A N/A N/A N/A
21 | M 44 TA C5-Co6 9 Bilateral B - 33 B 11 1 B

(Hint: M: male; F: female; TA: traffic accident; Fall: fall from height; N/A: not applicable due to mortality; SLIC: Subaxial Cervical Spine Injury
Classification; ASIA: American Spinal Injury Association; preop: preoperative; IONM: Intraoperative neuromonitorization;)

Lack of other causes such as violence and sports trauma may be
due to defects may ensource from lacking or false information
gathered from the patient.

Cervical region is the most common site of spinal cord injury

and almost half of these lesions are linked with a neurological
deficit?.

The cervical region of the spine is comprised of 7 vertebrae
and the lower cervical spine includes the third to the seventh
vertebrae (C3 to C7). Relative movement of the vertebrae
occurs primarily via the facet joints and intervertebral discs
lie between the cylindrical parts of adjacent vertebrae. These
discs act both as shock absorbers and allow movement.
Allen et al. have classified subaxial cervical spine injuries
into 6 categories including compression-flexion, vertical
compression,  distraction-flexion, compression-extension,
distraction-extension and lateral flexion. Facet dislocations
and fractures may exist due to distraction-flexion injuries and
make up 10% of all subaxial cervical spine fractures. They may

occur unilaterally or bilaterally?. Management of dislocations
or fractures of cervical vertebra include controversial aspects.

Reduction and internal fixation can be accomplished through
anterior or posterior approaches. Selection of the mode of
reduction as well as determination of the route of intervention
such as anterior or posterior are crucial to achieve successful
therapeutic outcomes®. The choice of surgical approach for
the management of subaxial cervical spine facet dislocations
and fractures is a debateful issue in spinal surgery. The causes
of this controversy comprise the differences in the technical
facilities and familiarity as well as the experience of surgeons
with various surgical modalities. Moreover, differences in
interpretation of the imaging studies for the extent of injury
and the neurological status of the patient contribute to this
variability. Therefore, attributed to the differences in surgical
approaches, important variations may exist in terms of
neurological, radiographical and clinical outcomes?.

Even though cervical dislocations have been stabilized
posteriorly; there is currently a trend for anterior surgery. This
may be related with the concern regarding the potential for
any disc herniation to lead to compression of spinal cord®°.
The anterior approach is initiated with decompression and
discectomy at the level of the spine affected by the injury. This
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intervention is followed by the reduction maneuver that may

be carried out using Caspar vertebral pins?.

Recent data indicated that there was little difference in long-
term neurological status, pain or patient-reported quality of
life between anterior and posterior surgical approaches to the
management of individuals with subaxial cervical spine facet
dislocations. Sagittal alignment can be accomplished via the
anterior approach. There was insufficient evidence available
to demonstrate differences between groups with respect to
medical adverse events, rates of instrumentation failure and
infection. Disorders related with voice and swallowing that
were encountered in the anterior approach group resolved by
three months. Thus, superiority of one approach over the other
could not be confirmed and further higher quality multicentre

randomized trials are warranted?.

Our results imply that fractures and dislocations of cervical
vertebra were encountered at the levels of C5-6 and C6-7.
Mortality occurred within 1 month postoperatively and the
causes underlying demise were acute respiratory distress
syndrome and multiple organ failure. ASIA impairment scales
reflected the insidious recovery on 1% and 6™ months. On the
other hand, radiological improvement was not remarkably
noted in terms of Bridwell grades. Vast majority of our series
displayed healing without any significant neurological deficits

and complications within 1 week postoperatively.

Immediate reduction, realignment of the cervical spine and
relief of pressure on the spinal cord are main goals in the
treatment of cervical fracture and dislocations. Achievement
of reduction must be followed by the most appropriate method
of stabilization. Further trials must be performed to establish
the main principles of treatment algorithm in the lesions of

cervical spine.

Main restrictions of the present study include retrospective
design, relatively small sample size and lack of a control
group. Moreover, this data reflects the experience of a single
institution. Lack of a powered statistical analysis and absence
of evaluation of correlation constitute significant limitations.
Results of the present study demonstrated that open reduction
and stabilization via anterior approach is safe and effective in
the management of cervical fractures and dislocations with
loceked facets. Further prospective, randomized, multicentric,
controlled trials on larger series are deemed necessary to
establish the algorithm for management of cervical fracture

and dislocations in spinal surgery.
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