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ABSTRACT

Backgreund: Early diagnosis and prompt institution of treatment are of paramount importance for
the best outcome in patients with Cervical Spine Injury {C51). Early diagnosis depends on adeguate
clinical and radiological evaluation. Inadequate evaluation leads to missed injuries.

Objective: To evaluate the adequacy of the clinical and radiclogical evaluation of patients with
suspected C51 and establish whether any injuries were missed as a result of inadeguate evaluation.
Design: Cross-sectional descriptive study, carried out between December 2008 and March 2009.
Setting: Mulago Mational Referral and Teaching Hospital, Kampala, Uganda.

Results: Fifty four(62.8%) of patients were reviewed by a clinician within 30 minutes of arrival in
Mulago Hespital. All 105(100%) patients were assessed for head injury but enly 35(23.3%) were
assessed forthe presence of neck pain or cervical tenderness. Only 29(27.6%) patients were evaluated
radiologically with 17(58.6%) of the X-rays taken being inadequate. Nine patients died before
cervical spine clearance but more than 24 hours after arrival in Mulage Hospital. Of the remaining 67
uncleared patients, 5(7.5%) had severe cervical spine injuries which had been missed.
Conclusion: This study concluded that the initial clinical and radiological evaluation of patients with

suspected C5l in Mulago Hospital was inadequate with some injuries being missed altogether,

INTRODUCTION

Cervical Spine Injury (CS1) occur in 2-5% of all trauma
cases(1) and in 5-10% of all major trauma cases (2],
Up to 40% of these patients develop nsurological
deficits, In the United States, 6000 deaths and 5000
new guadriplegias occur annually fallowing C51 (1)
earning C51 the ill repute of the most devastating
musculoskeletal injury.

Early diagnosis and prompt institution of
treatment are of paramount importance for the best
cutcorme in patients with C5l. Delayed treatment often
results in permanent (ireversible) injury to the spinal
cord(3-7), Early diagnosis in turn depends on adequate
clinical and  radiological  evaluation,  Inadequats
evaluation leads to missed injuries.

To help improve the outcome in patients with
C5l in Mulago Hospital, this study sought to evaluate
the adequacy of the clinical and radiological evaluation
of patients with suspected C5l and establish whether
any injuries were missed as a result of inadequate
evaluation.

Clinical evaluation: All trauma patients should be
evaluated clinically to establish whether or not they
are likely to have CS| and therefare whether further/
radiological evaluation is necessary. Clinical evaluation
also aims at establishing the presence of any deficits

which indicates the likely level and pattern of injury
and establishes a baseline for monitoring disease
progression.

Many studies support the assertion that
climical criteria is predictive of C51 (8- 12).The conscious
patient with no neck pain, midline cervical tenderness
or neurological deficits referable to the cervical spine
is not likely to have C5l and need not be evaluated
radiologically for the same{12,13). The presence of a
distracting injury may however mask co-existing C51.
Patients with an altered level of consciousness far
whatever reason cannot be readily evaluated for the
above features. All trauma patients with altered level
of consciousness (GCS<15), disorientation (in person,
place, or time), inability to remember three objects at 5
minutes or having delayed or inappropriate response
to extarnal stimuli should be considered to be having
CSl until proven otherwise. (12-17).

Radiological evaluation: Many studies have been done
1o develop criteria for determining who reguires X-ray
evaluation and who does not so as o optimize the
utility of X-rays, The largest such study involved 34,000
trauma patients and found that if the KEXUS criteria
was applied, more than 99% of the patients requiring
cervical spine X-rays would be picked (B). All but 8 out
of the E18 patients requiring radiological evaluation
were picked using the NEXUS criteria. All but two out of
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the 578 patients with significant C51 were identified.
Other studies support the use of the NEXUS criteria
(18-20).

At least three views should be done (Open-
mauth, AP, and lateral) (200 It is uncommaon to miss
C5l with adequate plain X-ray assessment from the
occiput through to T1 (15,21). The lateral view alone
can detect 60 to 80% of fractures. The AP and open
mouth views improve sensitivity to 80 to 95% (23).
The open mouth view, often not done, is the only view
that gives an anterior view of the upper cervical spine
that is cbstructed by the jaw in the normal AP view. It
also demonstrates the dens which is fractured in 11%
of C5l patients (23).

In the lateral view, all the cervical vertebrae
must be visualized as well as the upper border of the
first thoracic vertebrae (20). This is important as a large
proportion of cervical spine injuries ocour in the lower
cervical spine (23],

With adequate X-rays, the sensitivity of X-rays
approximates that of CT scan. In a study in which
all the three views were done, X-ray revealed 932
injuries in 498 patients but missed 564 injuries in 320
patients, However most missed injuries ocourred in
K-rays interpreted as abnormal or inadequate, Only 23
(2.8%) patients with 35 injuries were not visualized on
adequate plain X-rays (24).

Other studies too support the high sensitivity
of adequate cervical spine X-rays(22, 25). High pick-up
rates are only attained with adequate X-rays. Studies
done elsewhere have shown that up to 45% of initial
¥-rays are inadequate. In one such study up to 25% of
K-rays had to be repeated (26).

MATERIALS AND METHODS

This was a cross-sectional descriptive study conducted
at Mulago Mational Teaching and Referral Hospital
between December 2008 and March 2009, All
consenting trauma patients with neck pain or midline
cervical tenderness, neurological deficits referable to
the cervical spine or an altered level of consciousness
[GC5<15) or who were disariented in time place and
person as a result of head injury or intoxication were
recruited into the study.

After the initial stabilization, resuscitation,
evaluation and treatment, medical history was taken,
a clinical examination performed and their medical
records and X-ray films reviewed Where X-rays had not
been done, these were done and reviewed. The delay
before review by a clinician was also established.

One hundred and five patients were recruited
into the study. Ninety one (86.7%) were male while 14
(13.3%) were females. The youngest was 5 years cld
while the oldest was 69 years.The mean age was 30.14
years with a standard deviation of 13.07 years.

RESULTS

Delay before review by g clinician: Eighty six patients
could approximate the duration of the time taken
from armval in hospital to review by a clinician. Figure 1
summarizes our findings.

Clinical evaluation: Mot all patients were assessed for
features of C5lby the admitting clinician (Table 1).

Figure 1
Delay in hours from ardval to review by a clinician
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Table 1
Patients evaluated for different features suggestive of C8I

Presentaticn Freguency Percentage
Head injury /altered consciousness 105 100.0
Meck pain 35 333
Cervical tendernass 35 333
Motor/sensory deficits [referable to cervical spine) g 362
Distracting Injuries 101 96.2

An independent evaluation of all the patients by the principal investigator revealed that the above features were

present in many patients (Table 2).

Table 2
Frequency of features of C3in the study population

Presentation Freguency Percentage
Head Injuryfaltered consciousness 81 77a
Neck pain 53 505
Cervical tenderness 54 514
Motor/sensory deficits [referable to cervical sping) 15 143

Rodiological evaluation: Only 29 (276%) patients were

evaluated radiologically for C5l while 76 (72 4%) were not,

Allthe 29 had both an AP and lateral view X-rays taken.Only

one of the 29 patients had an open mouth view taken,
Adeguacy of the X-rays taken: The adequacy

of the lateral view X-ray films of the 29 patients was

checked and 17 (58.6%) were considered inadequate.

The lone open mouth view taken was consicdered
inadeguate as it did not show the entire area from the
occipital condyles to the junction of C1 and C2.

Diggnosis at 24 Hours after armval in hospital: Only 29
(27.6%) of patients had a diagnosis made as regards
the carvical spine within the first 24 hours of arrival in
Mulago Hospital. The bulk were not yet cleared {Tahble 3).

Patients whaose cervical spine was not cleared
in the first 24 houwrs and Later found to have CSI: After
request of X-rays for the 76 uncleared patients, 9
(11.8%) died before the radicgraphs could be taken
(but more than 24 hours after arrival in hospitall. Of

the remaining &7 patients, 5 (7.5%) were found to have
cervical spine injuries (Table 4 ).

Table 3
Diognaosis as regards the cervical spine at 24 hours

Diagnosis Frequency Percentage
Cervical spine not clearad in the first 24 hours 76 724
Mo fracture or dislocation, 5T suspected 10 9.5
Wedge compression fracture 5 4.7
Unifacet dislocations 4 37
Hangman fracture 3 29
Flexion tear drop 2 19
Burst fractures 2 1.9
Bifacet dislocation 1 1.0
Odontoid fracture 1 1.0
Laminar fracture and bifacet dislocation 1 1.0
Total 105 100
Table 4

Lesions initially missed awing fo failure to evaluate patients radiologically within the first 24 hours
Diagnosis Murmber
Wedge compression fracture C5 2
Hangman's fracture 1
Quadriplegia with normal X-rays (1 died of complications of CSI) 2
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DISCUSSION

Delay before review by clinician: It is commendable to
note that most patients did not take very long before
being seen by a clinician. Twenty one (25.6%) of the
patients were seen by a clinician within 15 minutes of
arrival in Mulago Hospital. Fifty five (62 .85%) had been
seen by a clinician within the first 30 minutes. This
implies that most C5l could have been picked up early
if adequate evaluation was done.

Clinical and radiclogical evaluation: It is
commendable that all patients were assessed for head
injury and altered level of consciousness, important
predictors of C51 Thiswelcome trend was not replicated
in the assessment of other features that are known to
be pradictive of cervical spine injury (7,910,713, 15,
201 As such, overall, the clinical evaluation of patients
for cervical spine injury fell below the standards
expected.

An independent assessment of the patients
by the principal investigator revealed that many
patients had features that should have been picked
by the clinicians and warned them of the possibility of
the patients having C5l, For instance midline cervical
tenderness was present in 54(51.4%) patients yet the
admitting clinicians checked for this in only a third of
the patients {33.3%). Lack of expertise and overwark
partially explain the failure to meet expectations.

Radiological evaluation did not meet
expectations. Inthisstudyallthe 105 patients recruited
could not be cleared far C5l clinically and imaging was
thus indicated for all of them(7,9,13,15,16). However,
only 29 (27.6%) of the patients had radiological
investigations done.

This low number is explained primarily by
the poor clinical evaluation of patients. Because the
patients’ clinical evaluation was poor, the clinicians
did not pick the features of C5l and thus did not see
the need to investigate patients further. Only the few
patients with overt signs of C5l were investigated.

Studies done elsewhere have shown that
used appropriately, the pick up rate of bony lesions
by X-ray can be as high as 90% (16,21,24,25).This all
important tool was found to be under-utilized in this
study as only 29 (27.6%) of the patients had X-rays of
the cervical spine taken.This needs to be improved on
as the diagnosis of the remaining 76 (72.4%) patients
rernained uncertain beyond the first 24 hours of
arrival in hospital.

Of all the 29 (27.6%) patients who had had
radiographs dons, all had both an AF and lateral view
Only one (1% patient had an open mouth view taken, This
implies that only one(1%) was evaluated fully radiclogically.
While the lateral view is the most informative view followed
by thie AP view, it should be noted that the only view that
demonstrates the upper 3 cenvical spine from the front is
the open mouth view [16,21,23). Proper C5l investigation
using plain X-rays requires all three views.

Of the 29 lateral view X-rays taken, only 12
(41.4%) showed the entire cervical spine from C1
to the upper border of T1. The remaining 17(58.6%)
could not be used to clear the cervical spine without
doubt. This figure is higher than that of 45% reported
by Moulton (26) in his study involving 120 patients
in which he evaluated the adequacy of their cervical
spine radiographs.

The reason for a high number of inadequate
radiographs universally is the fear of moving these
patients making proper positioning a challenge.
However, all efforts should be made to ensure
good radiographs are taken as the high number
of inadequate films means that & high number of
patiants are not cleared on time not to mention that
more resources are utilized as many of these patients
end up having repeat radiographs taken.

The lone apen mouth view X-ray taken did not
cover the area fram the occiput to the C1/C2 junction
as recommended and was therefore considered
inadequate (22,23).Itis possikle that the poor film may
be because the patient could not follow instructions
well. To get a good apen mouth view, the patient's
neck should be held in extension and mouth as wide
open as possible,

Cervical spine clearance and final diagnosis:
Seventy six (72.4%) patients, the bulk of the patients,
did not have their cervical spine cleared within the first
24 hours. This meant that specific measures to treat
CSl could not be instituted early in the majority of the
patients compromising outcome.

Twenty nine (27.6%) patients had a diagnosis
made with respect to the cervical spine in the first 24
hours. Mineteen (18.1%) of the patients were found to
have fractures or dislocations of the cervical spine or
bath. Ten (5.5%) did not have any fracture or dislocation
but had features suggestive of soft tissue injury to the
supportive structures of the cervical spine.

Missed Injuries; Of the 76 patients not cleared
within the first 24 hours, 9 (11.8%) died before the
cervical spine was cleared but more than 24 hours
after arrival in hospital. While they all had severe head
injury as well as other accompanying injuries, whathar
C5l contnbuted to their death and whether this could
have been changed had a diagnosis of C5l been made
and treatrment instituted will never be known.

Of the remaining &7 patients, 5 [7.5%) were
later found to have injuries to the cervical spine. This
iz a significant proportion. Missed injury is a cause of
increased morbidity and mortality. One of the patients in
whom clearance was delayed died from complications
of CSlwhile another was quadriplegic. These might have
been prevented if a diagnosis had been made early and
remedial measures taken, Two (3.0%) other patients had
wedge compression fractures at the level of C5 and 1
(1.5%) had a hangman fracture. All these are serious
injuries whose outcome would have been optimized by
early diagnosis and timely intervention.
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CONCLUSION

This study revealed that the initial clinical and
radiological evaluation of patients with suspected
C5lin Mulago Hospital was inadequate, Most patients
were not evaluated for features of C51and only 2 small
propartion of patients with indications for radiological
evaluation got radiological evaluation with a large
proportion of radiographs being inadequate.

This led to various serious cervical spine injuries
being missed and several deaths and unfavourable
outcomes forwhich the delay in diagnosis and treatment
may have played a role.

Adherence toset standards of care and various
other recommendations were made to the haspital to
try to correct the inadequacies identified.
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