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ABSTRACT

Background: Advances in prehospital life support of patients who have sustained high-energy trauma have
resulted in an increase in the number of patients with craniocervical dissociations (CCDs) surviving. With better imaging
and more severely injured patients surviving, we are now seeing other associated injuries. CCDs in association with
unstable, noncontiguous, subaxial spine injuries have not been described. The objective of this study was to (1) describe
this injury pattern and its characteristics, including the mechanism of injury, injury levels, and neurological deficits, and
(2) understand prognosis and outcome.

Methods: After institutional review board approval, a retrospective study of patients who sustained CCD in
association with an unstable, circumferential, subaxial, or cervicothroacic spine injury (C3-T2) between January 1,
2003, and August 31, 2018, was done. Review of imaging was performed to identify spine injury localization and type.
Demographic data, mechanism of injury, neurological status, type of treatment, and patient outcomes were obtained
from the electronic medical records.

Results: One hundred seventeen patients with CCD were identified, of which 105 had full spine radiographs.
Thirteen (8 male and 5 female) had an associated, noncontiguous, unstable cervical, or cervicothoracic injury. Mean age
was 45.4 + 19 years. No exam could be obtained in 6; in the other 7, 1 was American Spinal Injury Association (ASIA)
E, 1 ASIA D, and 5 ASTA A. Operative management of both injuries was planned for all 13 patients; however, 2 died
before surgery. At discharge, there were 9 survivors with mean follow up of 2 years; 4 patients were independent (3
ASIA D, 1 ASIA E), and 5 were dependent (1 ASIA C, 4 ASIA A).

Conclusions: Approximately 12% of patients with CCD have a floating cervical spine injury. Floating cervical
spine injuries have an unfavorable prognosis with 69% surviving to hospital discharge but only 31% functioning

independently (ASIA D or E).
Level of Evidence: 4.
Clinical Relevance:

best of circumstances, prognosis is guarded.

Cervical Spine

Floating cervical spine injuries need to be recognized to optimize prognosis, yet even in the
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subaxial dislocation

INTRODUCTION

Historically, craniocervical dissociations (CCDs)
were generally fatal injuries, with patients rarely
making it to a hospital alive." Advances in
prehospital life support and early immobilization
of patients who have sustained high-energy trauma
have resulted in an increase in the number of
patients with CCD reaching the hospital.' > Even
after arrival to a medical facility, however, only
about a quarter of patients (4 out of 17 or 24%)
ultimately were diagnosed with CCD in a timely

manner, and with delay in diagnosis, up to a third (5
out of 13 or 38%) developed neurological deterio-
ration.* Enhanced imaging protocols and a better
understanding of these injuries has led to earlier
diagnosis and treatment of these injuries with
increasing rates of survival. However, with more
timely diagnosis, earlier management, and improved
care, patients with worse associated neurological
injuries are also surviving at increasing rates.” With
better imaging and more severely injured patients
surviving, we are now recognizing other associated
injuries. Unstable subaxial fractures or fracture
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dislocations in association with CCD have yet to be
reported.

The purpose of this study was to describe the
“floating cervical spine” injury, defined as a CCD
with an associated unstable, noncontiguous, sub-
axial spine fracture or dislocation. We sought to
describe this injury pattern, assess its mechanism of
injury, associated subaxial levels of injury and their
morphology, associated neurovascular injuries, neu-
rological status, survival, and surgical management
to better understand these unique injuries.

METHODS

This study was reviewed and approved by the
Institutional Review Board (IRB) of Harborview
Medical Center, where this study was performed.
After IRB approval, we conducted a retrospective
study of all patients who sustained a CCD injury
between January 1, 2003, and August 31, 2018. We
identified patients from the prospectively collected
trauma registry, billing registry and radiology
records from a single level 1 trauma center. These
were then cross-referenced with operative reports
looking at International Classification of Diseases
(ICD), Ninth Edition, codes (805, 806, 839) or ICD-
10 codes (S12, S13, M53.2), Abbreviated Injury
Scale (starting with 6402 and 6502), and Current
Procedural Terminology codes (22950). Patients
were included in this study if they sustained a
CCD and a noncontiguous, unstable, subaxial
fracture and/or dislocation which also was deemed
operative.

A floating cervical spine injury was defined as a
CCD in association with another unstable, noncon-
tiguous, subaxial cervical or cervicothoracic spine
injury. The term floating was chosen, as this is a
term used to describe other musculoskeletal injuries
such as a floating knee, described as an ipsilateral
femur and tibia fracture, or floating elbow, de-
scribed as an ipsilateral humerus and both-bone
forearm fracture. CCD was defined as a dissociative
injury sustained between the skull base and the
second cervical vertebra. These included atlantooc-
ciptal dislocations, atlantoaxial dislocations or a
combination of both. More routine dens fractures,
C2 pars fractures, or isolated C1 fractures were not
included. An unstable subaxial cervical or cervico-
thoracic injury was defined as a 3-column injury
that met criteria for surgical stabilization. Patients
were included in this study if the subaxial spine
injury occurred between the subaxial cervical and

upper thoracic spine (C3-T2). T2 was chosen as the
distal extent of the cervicothoracic junction. We
included the upper thoracic levels because injury to
this region would still result in an unstable floating
cervical segment with the head cranially and the
thorax distally being dissociated from the interven-
ing cervical spine.

Demographic data, mechanism of injury, neuro-
logical status, vascular injury, type of treatment,
follow up, and patient neurological outcomes were
obtained from the electronical medical records. A
detailed review of the imaging studies including
computed tomography (CT) scans, magnetic reso-
nance imaging scans, and CT angiograms was
performed to collect spine injuries, localization,
and type.

Statistical Methods

Data and descriptive analysis was performed
using Excel (Microsoft Office Version 15). Data
was reported as mean and standard deviation (SD).
Given the small numbers and nature of this study,
only descriptive statistics will be presented.

RESULTS

Overall, 117 patients with CCD were identified
from the records. Twelve patients with known CCD
died during initial workup in the emergency
department before full spine radiographic workup
and were excluded. A total of 105 patients with
CCD had full spine radiographs, of which 13
patients (12.4%) were identified as having an
associated unstable subaxial injury between C3
and T2. Eight patients were male, and 5 were
female with mean age of 454 = 19 years. All
patients were involved in high-energy trauma
including motor vehicle collision (7 patients),
pedestrian struck by car (3 patients), motorcycle
collision (2 patients), and snowmobile collision (1
patient).

CCD was characterized in 4 patients as atlanto-
occipital dissociation (AOD), in 1 patient as
atlantoaxial dissociation (AAD), and in 8 patients
as a combination of both AOD and AAD injuries.
The most common associated level was C6—-C7, with
9 of the 13 subaxial cervical spine injuries occurring
at this level. The most cranial associated level was
C5-C6 (2 patients) and the remaining 2 occurring
between T1 and T2 (Table 1). The presumed
mechanism of injury as assessed by the injury CT
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Table 1. Patients demographics and injury characteristics.
Type of

Craniocervical Subaxial Spine
Case Age Sex Mechanism of Injury Injury Injury Location Subaxial Spine Injury Type
1 50 F MVC AOD C5-C6 Flexion distraction injury
2 43 M MVC AOD + AAD C5-Co6 Extension distraction injury
3 63 M Snow mobile accident AOD Co-C7 Extension distraction injury
4 25 F Pedestrian struck by car AOD Co6-C7 Flexion distraction + unilateral jumped facet
S 20 M MVC AOD Co-C7 Extension distraction injury
6 56 M Pedestrian struck by car AAD Co6-C7 Extension distraction injury
7 65 M MCC AOD + AAD Co-C7 Extension distraction injury
8 61 F MVC AOD + AAD Co6-C7 Distraction injury
9 9 F MVC AOD + AAD C6-C7 Distraction injury
10 2 F MVC AOD + AAD Co-C7 Distraction injury
11 62 M MVC AOD + AAD C6-C7-Tl Flexion distraction + bilateral facet dislocation
12 46 M MCC AOD + AAD T1-T2 Extension distraction injury
13 49 M Pedestrian struck by car AOD + AAD T1-T2 Flexion distraction + bilateral jumped facet

Abbreviations: AAD, atlantoaxial dissociation; AOD, atlantooccipital dissociation; MCC, motor circle collision; MOI, mechanism of injury; MVC, motor vehicular

collision; Ped, pedestrian.

scans for the distal injuries consisted of a combina-
tion of extension and distraction (6), pure distrac-
tion (3), or a combination of flexion and distraction
(4). Initial neurological examination was only
obtained in 7 patients (54%), with the remainder
being unexaminable secondary to sedation and/or
unable to participate in a focused exam because of
severe closed head injuries or other significant
associated injuries (Table 2). Of the 7 patients with
baseline recorded neurological exams, 5 were
American Spinal Injury Association (ASIA) A, 1
ASIA D, and 1 ASIA E. In the remaining 6 patients,
no baseline neurological exam could be obtained
until after their surgery.

Computed tomography angiogram (CTA) was
obtained in 11 of the 13 patients; vascular injuries
were reported in 7 patients (54%), 5 patients were
shown to have a vertebral artery injury, 3 being at

the level of the unstable injury of the subaxial
cervical spine and 2 at the CCD (Table 2). The
remainder of patients did not obtain CTA second-
ary to the patient’s physiological stability issues,
with 2 dying before completion of workup. Vascular
injuries were treated after our hospital monitoring
and management protocol. Patients with vertebral
artery injury (any grade) and carotid injury (Biffl 1)
underwent aspirin 325 mg/d for a total of 6 weeks if
there were no contraindications. Patients with
carotid injuries (Biffl 2-5) underwent transcranial
Doppler (TCD) monitoring daily for 3 days for
microemboli screening. Two patients received aspi-
rin 325 mg, and 5 patients had contraindications to
start this treatment. Only 2 patients were monitored
with TCD, and both were negative for emboli.
Two patients (15%) died in the emergency room
or intensive care unit before undergoing operative

Table 2. Demographics of neurological status, vascular injury, and outcome disposition.

Initial Motor Exam Final Motor Exam Vascular Injury

Biffl Discharge

Case Total Level Grade Total Level Grade Location Segment Classification Disposition Outcomes
1 3 Co6 A 12 C6 A VA 2 11 Rehab
2 94 NA D 94 D ICA NA NA Rehab Home

VA 3 I
3 2 C4 A 4 C4 A NA NA NA Rehab Home with caregiver
4 NA NA NA 64 NA C NA NA NA SNF NA
5 NA NA NA NA NA NA ICA NA I Deceased Severe TBI with clinical brain death
6 NA NA NA 90 NA D NA NA NA Care facility Home
7 100 NA E 100 NA E VA 3 1A% Rehab Home
8 NA NA NA 91 NA D VA 3 1 Rehab Home
9 0 Cl A NA NA NA NA NA NA Deceased Severe TBI with clinical brain death
10 0 C3 A 0 C3 A NA NA NA Care facility NA
11 0 C3 A 13 C3 A ICA NA 11 Rehab NA

VA 2 |
12 NA NA NA NA NA NA NA NA NA Deceased Multiorgan failure
13 NA NA NA NA NA NA ICA NA 11 Deceased Severe TBI family directed comfort care

Abbreviations: ICA, internal carotid artery; NA, not available; Rehab, rehabilitation center; SNF, skilled nursing facility; TBI, traumatic brain injury; VA, vertebral
artery.
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Table 3. Summary of surgical management and timing from onset of injury.

Timing of Surgery CCD Levels of Levels of

From Onset No. Stabilized Craniocervical Type of Subaxial Spine

Case of Injury, h Surgeries First Fixation Fixation Fixation Type of Fixation
1 <24 2 No Occ-C2 PSIF C5-Co ACDF + PSIF
2 24-48 1 Yes Occe-Cl1 PSIF C5-C6 PSIF
3 24-48 2 No Occ-C2 PSIF Co—C7 ACDF + PSIF
4 <24 1 Yes Occ-C2 PSIF Co-C7 PSIF
6 <24 2 Yes Occ-C2 PSIF Co6-C7 ACDF
7 <24 1 Yes Occ-C2 PSIF Co—C7 PSIF
8 >48 1 No Occ-C2 PSIF Co6-C7 ACDF
10 <24 1 No Occ-C2 PSIF Co6-C7 PSIF
11 24-48 1 Yes Occ-T2 PSIF Co-T2 PSIF
12 >48 1 Yes Occ-C2 PSIF T1-T2 PSIF
13 <24 1 No Occ-C2 PSIF T1-T2 PSIF

Abbreviations: ACDF, anterior cervical discectomy and fusion; Occ, occiput; PSIF, posterior spinal instrumentation and fusion.

management. Eleven patients underwent instru-
mented fixation of both the CCD and the subaxial
injury. Short-segment posterior instrumentation and
fusion was the selected surgical treatment for the
secondary noncontiguous injury as well as for the
occiput-C2 injury in 10 cases (91%). In 8 patients,
the instrumentation of the 2 noncontiguous injuries
was performed in a single day. In 3 patients, their
surgeries were done on 2 separate days due to
baseline constitutional stability issues. In 5 cases,
the distraction injury of the subaxial spine was fixed
before the CCD, based on the interpretation of the
operating surgeon that the more caudal injury was
more unstable than the CCD (Table 3).

Nine of the 13 (69%) patients who arrived to the
hospital alive survived to be discharged from the
hospital. Of the 4 patients who died during their
hospitalization, 2 patients died before undergoing
any surgery (severe traumatic brain injury and brain
death), and 2 patients died within 15 days of surgery
(1 after family-directed withdrawal of care due to
severe traumatic brain injury and 1 from multisys-
tem organ failure). The 9 survivors had an average
follow up of 2 years with a minimum of 9 months.
Final neurological examination and patient out-
comes are summarized in Table 2. Of the 9 survivors
from the index 13 patients, 4 were ASIA A (C3, C3,
C4, C6), 1 ASIA C (C6), 3 ASTA D, and 1 ASIAE,
with only 4 patients (44.4% of 9 survivors and
30.8% of the original 13 patients) living indepen-
dently (ASIA D and E) at 2-year follow up.

Illustrative Cases

Below are 2 illustrative cases of the floating
cervical spine injury. Both cases show the various
presentations, treatment options, and outcomes that
can occur in these injuries.

Case 1

A 50-year-old female was involved in a high-speed
motor vehicle collision. Full spine CT showed an
asymmetric widening of the right atlantooccipital
joint with an apparently normal left joint and an
associated C5-C6 significant distraction injury of 2
cm (Figures 1A and 1B). CTA identified a
narrowing of 50% of the left vertebral artery (Biffl
type 2) at C5-C6, consistent with arterial dissection
or thrombus. Initial neurological examination dem-
onstrated a complete spinal cord injury (ASIA A) at
the C6 level.® The patient underwent 2 surgeries on
different days due to her metabolic instability.
During the first stage, open reduction and C5-6
posterior segmentally instrumented arthrodesis was
performed, followed by occiput-C2 posterior spinal
instrumentation and fusion (Figure 2). A second
stage anterior cervical discectomy and fusion
(ACDF) of the C5-6 level was performed to achieve
a 360° fusion and improve stability. The patient was
discharged to a rehabilitation facility with persistent
ASIA A spinal cord injury but with an improved
motor score from a baseline of 3 to 12. Preopera-
tively, the patient only had 3/5 biceps on the right
and otherwise 0/5 for all other motor groups. At
final follow up, the patient had left 3/5 biceps, 2/5
triceps, 1/5 wrist extension, and right 3/5 biceps, 2/5
triceps, and 1/5 elbow extension with otherwise 0/5
for other motor groups (Figure 3).

Case 12

A 49-year-old male was struck by a car and
sustained multiple injuries, including bilateral ca-
rotid artery injuries, multiple rib fractures with
associated lung parenchymal trauma, mediastinal
hematoma, pelvic ring injury, and bilateral extrem-
ity fractures. Full spine CT showed right atlantooc-
cipital and atlantoaxial joint widening and Ileft
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Figure 1. Cervical spine sagittal reformatted computed tomography scan showing (A) asymmetric widening of the right atlantooccipital joint (AOJ) space consistent
with dissociation. Arrow shows significant distraction injury at C5—6 with approximately 2.0 cm in cranial caudal distraction. (B) Left AOJ with more subtle widening and

subluxation as well.

Figure 2. Postoperative (first stage) computed tomography image. Occiput-C2
posterior spinal instrumentation and fusion (PSIF) in near anatomic alignment
and C5-C6 PSIF mild residual widening of the intervertebral space.

atlantoaxial widening. There was an associated T1-
T2 flexion distraction injury with bilateral jumped
facets (AO TI-T2 C injury with bilateral F4;
Figures 4A—4C). CTA identified a narrowing of
40% of the left internal carotid artery (ICA; Biffl
type 2) at C2 level consistent with arterial dissection
or thrombus. Additionally, he was found to have a
luminal irregularity with less than 25% of the right
ICA adjacent to the lateral mass of C1 (Biffl 1).
Initial neurological examination demonstrated a T1
complete spinal cord injury (ASIA A). The patient
underwent open reduction and posterior segmental-
ly instrumented fusion at T1-T2, followed by
occiput-C2 posterior spinal instrumentation and
fusion (PSIF). The patient died within 15 days after
surgery due to a combined traumatic and ischemic
brain injury (Figure 5).

DISCUSSION

CCD is an uncommon and frequently devastating
injury, associated with high rates of morbidity and
mortality. Advances in prehospital life support and
immobilization on patients who have sustained
high-energy trauma have resulted in an increase in
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Figure 3. Postoperative x-ray lateral view (second stage) showing cervical
anatomic alignment restored. Occiput-C2 posterior spinal instrumentation and
fusion (PSIF) for the atlantooccipital dissociation. Interval C5-6 PSIF for the
severe C5—6 distraction injury shows significant improvement in alignment.

the number of patients with CCD reaching the
hospital.'® Increased clinical suspicion and im-
provements in and standardization of spine imaging
protocols such as the inclusion of routine, fine-cut

CT scan as part of the initial imaging modality has
allowed for early, accurate diagnosis of spine
injuries.’

Current literature suggests a rate of noncontigu-
ous fractures of the spine that ranges from 3% to
15%.571° Wittenburg et al'' identified a 3.7%
incidence of unstable, noncontiguous spinal frac-
tures in 1054 spine fracture patients over a 14-year
period. Miller et al'? identified 40 patients (8.1%)
with an additional noncontiguous cervical spine
fracture among 492 cervical spine fracture patients
at their level 1 trauma center. The authors did not
specify the morphology or stability of these second-
ary, noncontiguous fractures. Of note, they found
significantly higher rates of cervical noncontiguous
fractures in patients with occipital condyle, C2, C3,
and C7 fractures. Between 2001 and 2006, Cooper et
al' identified 69 patients in King County that
sustained CCD. Forty-seven of these patients were
diagnosed postmortem by the King County Medical
Examiner, while 22 were diagnosed at Harborview
Medical Center. Additional spinal fractures were
identified in 20 of the 69 patients (29%), although
the nature of these secondary injuries was not
identified. In their series of 17 patients with CCD
injuries, Bellabarba et al* identified 2 patients with
additional spine injuries, 1 in the lumbar spine and 1
in the subaxial cervical spine. Our series shows a

Figure 4. Cervical spine sagittal reformatted computed tomography scan showing (A) right occiput-C1 widening, right C1-C2 widening, and a dislocated right T1-T2
facet. (B) T1-T2 flexion distraction injury with bilateral jumped facets. (C) Left occiput-C1 with normal appearance but widening of C1-C2 and left T1-T2 dislocated

facet.
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Figure 5. Postoperative x-ray (lateral view) demonstrating normal alignment after T1, T2 posterior spinal instrumentation and fusion (PSIF), and occiput-C2 PSIF.

12% incidence of unstable, noncontiguous subaxial
or cervicothoracic junction injuries in patients with
CCD. These results, when viewed in conjunction
with the findings of Cooper et al' that 290% of CCDs
have associated spine injuries, suggest that CCDs
may be associated with a higher likelihood of
noncontiguous spine injuries than other fracture
patterns.

A delay in diagnosis of CCD has historically not
been uncommon and has frequently been associated
with preoperative neurological deterioration. Bella-
barba et al* identified 17 CCD survivors from 1996
to 2002, with only 24% being diagnosed within the
first 24 hours of admission. More importantly, 38%
of those with a delay in diagnosis had a profound
neurological deterioration. The percentage of pa-
tients who were diagnosed early improved signifi-
cantly in a follow-up study from the same
institution, in which 74% of 31 new CCD survivors
from 2003 to 2008 were diagnosed within the first 24
hours of admission and only 1 patient had a
neurological decline because of a delay in diagnosis.’
They concluded that expedited diagnosis and early
stabilization decreased the preoperative neurological
deterioration. In the 13 patients presented in this
study, only 11 survived long enough to undergo
surgery, all of whom were fixed in an expeditious
manner. Only 7 were examinable at baseline, and no
patient had a known neurological deterioration,
though only 2 of the 7 patients who had a
documented baseline exam had the potential to

worsen their ASIA grade since 1 patient was ASIA
E, 1 was ASIA D, and the other 5 were ASIA A.

To our knowledge, this is the first time patients
with floating cervical spine injuries have been
described. We define the floating cervical spine
injury as a pattern that involves a traumatic CCD
(AOD and/or AAD) in association with a noncon-
tiguous, unstable 3-column injury of the subaxial
cervical (C3—C7) or upper thoracic (T1-T2) spine.
We included the upper thoracic levels because injury
to this region would still result in an unstable
floating cervical segment with the head cranially and
the thorax distally being dissociated from the
intervening cervical spine. This allows for significant
displacement in multiple planes, which increases the
risk of repeat or worsening spinal cord or brainstem
injury. An et al'* and Wang et al'* both commented
on the special considerations of the cervicothoracic
region, particularly the dynamic and static stresses
across this segment as it transitions from the rigid
and kyphotic thoracic spine to the mobile and
lordotic cervical spine. Although the previous
authors used T3 as the distal delineation, we believe
our findings to be relatable, and for all intents and
purposes, identical.

Studies show that neurologic injury can occur in
up to 25% to 59% of patients with cervical spine
fractures.'”>'” By comparison, some studies have
shown neurologic injury rates for patients with
AOD that range from 58% to 100%, with a
particular association related to delay in diagnosis
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and thus a delay in management.®*'® Spinal cord
injuries can vary in terms of severity with a large
differential in function between a high cervical
ASTA A and an ASIA D. Our study corroborates
a high rate of neurological injury and a poor rate of
recovery in patients with floating cervical spine
injuries. Only 7 patients were examinable at
presentation, and of the 7, 5 were ASIA A with
motor scores from 0 to 3, 1 was ASIA D with a
motor score of 94, and 1 was ASIA E. Of the 13
initial patients, 4 died before discharge, leaving 9
available for final assessment. Of the 9, there were 4
ASIA A, 1 ASIA C, 3 ASIA D, and 1 ASIA E.
Thus, of our starting cohort of 13 patients, only 4
(31%) were able to live independently (ASTIA D or
E), and the other 5 survivors still required substan-
tial support. This suggests a very poor prognosis
neurologically for this type of injury. It also seems
that the floating cervical spine injury generally has a
worse neurological outcome than CCD alone,
considering that, in the study by Bellabarba et al,
* the mean motor score at follow up was 79, and the
number of patients with useful motor function
(ASIA Grade D or E) at follow up was 76%.

The literature reports AOD and AAD mortality
rates range from 22% to 82%."*7'°2! In contrast,
Schellenberg et al*! noted that 78% of 1489 patients
with unstable cervical injuries, identified from the
National Trauma Data Bank between 2007 and
2014, survived through discharge. In our cohort of
patients, in-hospital mortality rate was 34% (4/13
patients). These patients died during the initial
emergency department workup or within the first 2
weeks after their spine surgery, most of the time
because of severe head injuries or multisystem organ
failure. From the group of surviving patients that
were discharged from the hospital, 3 patients were
discharged to a rehabilitation facility, and 6 patients
were discharged to home.

As a rule, the injury to the subaxial or cervico-
thoracic spine suggested a substantial amount of
energy, given the degree of displacement. The 9
caudal injuries located in the subaxial spine were
produced by a distractive type of force, like the type
of force that causes most CCDs. Distractive injuries
to the spine are unusual as isolated injuries. To
sustain a 2-level distraction injury of the spine
would likely require an inordinate amount of
energy. The remaining 4 injuries were largely
consistent with a flexion-distraction mechanism.
These severe injuries to the bony and ligamentous

components of the spine also create the potential for
substantial injury to the spinal cord.

Of the 11 patients which underwent operative
treatment, 10 had 2 separate fixation constructs. In
1 case, the patient had fixation from the occiput to
T2. In terms of order of fixation, we could not
identify any consensus, and as a rule, the more
severely displaced injury was the first 1 addressed
operatively. Surgery was usually done in an urgent
manner to try to stabilize the spinal column and
allow for early mobilization. With only 69% of
patients ultimately surviving to discharge and 31%
of patients being able to live independently, it is
important to discuss with family members and
powers of attorney the implications and expecta-
tions associated with this injury.

Certainly, there are limitations to this study. This
was a retrospective, observational study of only 13
patients with 9 survivors. Certainly, there also could
have been more injuries in the surrounding area that
never made it to the hospital alive as well. Because
patients generally arrived to the hospital intubated
and unexaminable, our ability to gain baseline
information, particularly neurological status, was
quite limited. Forty-six percent of our patients did
not have a reliable neurologic exam documented on
admission due to the severity of their injuries. This is
a limitation but also an indication of the severity of
the injury. Many of the patients without a full exam
had blunt head injuries, intracranial injuries, and
multiple extremity injuries. The combination of a
small number of patients and lack of established
protocol in the management of these patients, with
treatment varying among different spine surgeons,
limited our ability to draw treatment-related con-
clusions or provide treatment guidelines. Ultimate-
ly, some conclusions can be made, but there is more
to be learned from these patients with floating
cervical spine injuries.

CONCLUSIONS

In our series, approximately 12% of the patients
with a CCD had an associated, unstable cervical or
cervicothoracic injury. These are clearly very high-
energy injuries with a guarded prognosis, and family
members and powers of attorney should be coun-
seled as to expectations. Floating cervical spine
injuries result from high-energy mechanisms with
only 69% surviving to hospital discharge and only
31% living and functioning independently (ASIA D
or E). These are potentially devastating injuries, as
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out data suggest, with high mortality and disability;
however, we must recognize these patterns and
manage them expeditiously to allow for a functional
prognosis for those who have the potential to
survive and may function independently.
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