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Abstract

Background

Cervical spinal cord injuries are common worldwide, and early intervention improves neurological
outcomes. Not only is emergent closed cervical reduction best medical practice for these injuries,
particularly facet dislocations, but South Africa has a unique situation where the apex court
requires low energy cervical dislocations to be reduced within four hours of injury. As a result,
district hospitals have a vital role in acute management of these injuries, especially where there
are great distances to tertiary hospital referral centres and expected delays in patient transfers.
This study aimed to assess the knowledge, resources and practice of closed cervical reduction
in district hospitals in the Western Cape province of South Africa, and change in practice since
the court ruling.

Methods

This was a retrospective comparative study. District hospitals were identified using the Western
Cape public hospital listings. A survey was prepared using Google Forms, and emergency room
clinicians were emailed the online survey in 2023. Responses were compared to a similar survey
conducted in 2015. The attitude and competence of healthcare providers to perform cervical
spine reductions in district level hospitals, as well as the availability of resources, were assessed.

Results

Availability of protocols improved by 20% from 2015 to 2023. Conversely, in 2023, 67%
reported having no access to Cones calipers, compared to 58% in 2015. Most of the 2023
participants (74%) reported availability of imaging, while 46% and 51% of participants in 2015
and 2023, respectively, denied formal training in cervical reductions. There was a 51% reduction
in practitioners who correctly identified the highest priority for closed reduction (worsening
neurological deficit), from 2015 to 2023. Only 44% would attempt a reduction in the 2015 survey,
and this declined to 21% in 2023. More practitioners considered reduction safe from 9% in
2015 to 21% in 2023. Most participants would change their practice given adequate training and
resources.

Conclusion

The Western Cape public health sector remains ill-prepared for emergency reduction of cervical
spine dislocations. There was no improvement in acute management of cervical spine injuries
over the past decade, and the lack of resources, clinical skills and misperceptions around this
are concerning and need addressing at provincial managerial level.

Level of evidence: 2

Keywords: cervical spine, cervical spine dislocation, spinal cord injury, spine trauma, closed reduction of
cervical spine dislocation, district hospital

Introduction

Cervical spinal cord injuries (SCls) are a common problem
worldwide, accounting for 36% of all trauma cases." In South Africa
(SA), most traumatic spinal injuries are caused by interpersonal
violence and motor vehicle accidents (MVAs), with cervical
dislocations being a common mechanism of injury.23

Cervical dislocations are potentially devastating, with high
morbidity, if not managed promptly and appropriately.!3¢
Additionally, the major demographic involved is that of young adult
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males, who are direct contributors to the South African economy.*6
This loss of income, combined with cost of healthcare around
SCls, places an enormous burden on the fiscus.

Acutely, patients may present with neurogenic shock and
autonomic disturbances which may be life threatening. Long-
term sequelae, owing to permanent injury to the cord, include
loss of motor (quadriplegia) and sensory function in relation to
the anatomic level of injury. Higher injuries are associated with
respiratory dysfunction. Patients with quadriplegia are usually
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fully dependent and may develop further complications due to
immobilisation, reduced sphincter control and inability to effectively
clear respiratory secretions.”

Cervical spine dislocations involve the primary injury (cord
damage due to the traumatic insult), and the secondary injury
(due to persistent cord compression and subsequent ischaemia).
Current research into preventing secondary cord injury is ongoing,
including cord resuscitation, medical management of inflammatory
and haemodynamic processes, and early surgical timing.

Current literature increasingly shows early cord decompression
improves outcomes.®® This is logistically difficult in resource-
constrained environments, where the burden of trauma puts
SCls in direct competition with other life-threatening conditions.
With limited access to theatre and scarcity of surgical skills,
spinal decompression is often delayed, compromising spinal cord
recovery.?

Cervical facet dislocations are the exception in this regard, as
they can be managed emergently with closed reduction, allowing
rapid neurological decompression. Closed reduction is safe and
effective in 80% of patients, with an overall permanent neurological
complication rate of < 1% and a transient neurological complication
rate of up to 4%.” Multiple studies favour early closed cervical
reduction to maximise the chance of neurological recovery, and
it is the recommended standard of care in these time-sensitive
SCls.>

Once reduced, the cord is effectively decompressed, and
surgical stabilisation can then occur on the next available surgical
list. Where local surgical skills are not available, the patient can
be electively transferred to the appropriate hospital for definitive
surgical stabilisation.

In South Africa, there exists a unique situation where in 2015, the
apex court (Constitutional Court) ruled that cervical reduction should
be achieved within four hours of the time of injury.” This ruling
was based on a study by Newton et al., who found that delays in
reduction exceeding four hours had worse neurological outcomes.®
Newton et al. furthermore reported, that even with profound initial
neurological motor deficit, early reduction within four hours could
lead to dramatic motor functional improvement. These findings
appear to be unique to cervical dislocations occurring during low-
energy injuries (such as in sport) and cannot be extrapolated to
high-energy dislocations or fracture dislocations, where the initial
cord injury is likely to be irreversible.

Low-energy cervical dislocation is a true surgical emergency
because of the potential for significant functional improvement with
rapid spinal realignment. The Constitutional Court ruling has thus
placed an additional burden on emergency care in the management
of these injuries. To ensure compliance with best medical practice
and optimise spinal injury care pathways, we undertook to review
the available protocols, expertise and equipment available for
emergency management of cervical dislocations in district hospitals
in the Western Cape.

Furthermore, our objective was to determine whether the
local management of these injuries had improved in the decade
following the court ruling.

Methods

Primary- and secondary-level hospitals were identified in the
Western Cape province of SA using the Western Cape public
hospital listings. Superintendents and hospital managers were
contacted, and permission was obtained to enrol medical staff in
their respective emergency centres (which included consultants,
registrars and medical officers). Identified staff members were
invited to participate in the study, which consisted of an information
sheet, consent form and a link to the Google Forms email-based
survey tool. Ethical approval for the study was obtained.
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Table I: Updated 2023 survey questions

Question Response options

1. Does your facility have any * Yes
protocols for the management + No
of an acute cervical * ldon’'t know
dislocation?
2. Does your hospital have * Yes
Cones calipers for cervical * No
traction? * | don't know
3. Does your hospital have * Yes
C-arm or X-rays to assess the + No
reduction? * | don't know
4. |s there a radiographer * Yes always
available at your hospital to * Yes, but only at certain times
assist with X-rays? of the day
* No
» Not applicable
5. Have you or your medical * Yes, at medical school
personnel ever had formal * Yes, atintern level
training in cervical reduction?  « Yes, at specialist training
* None
6. How many acute cervical * None
reductions did your hospital * Lessthan 5
perform in the past calendar *« 5-10
year? * More than 10

7. Interms of importance, which = Acute cervical dislocation with
would be your main indication normal neurology ASIA E
to attempt an emergency « Acute cervical dislocation with
cervical reduction? complete neurology ASIAA
« Acute cervical dislocation with
partial neurology ASIAB or C
« Acute cervical dislocation with
worsening neurology
* | don’'t know

8. Is there a spinal surgery- * Yes
trained or experienced * No
orthopaedic or neurosurgical
consultant readily available
to your hospital to help with
cervical dislocations?

9. A patient with an acute » Attempt an urgent cervical
cervical dislocation in reduction with cervical traction
your unit has deteriorating » Refer patient to another

neurological status. Your
immediate action is:

hospital (accept waiting time
> 2 hours)

« Call your on-call neuro- or
orthopaedic surgeon (accept
waiting time > 2 hours)

10.What do you feel is the risk of + <1%
causing the neurological level + 1-25%

to deteriorate during closed * 25-50%
cervical traction reduction? *+ >50%
11. Would you change your * Yes, | would attempt closed
clinical practice if you had reduction
training and equipment for * No, | would not attempt closed

acute cervical reduction and reduction
were presented with a patient

who required emergency

reduction of a dislocated

neck? Accept that it would

take two hours for the patient

to be transferred or seen by a

specialist spinal surgeon.
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Participants were questioned on their knowledge of cervical SCls,
skill with closed cervical reduction, the availability of protocols and
resources in their facility for cervical SCls, and their awareness of
and familiarity with relevant protocols and resources. The results of
this survey were retrospectively compared to a similar pilot survey
by the University of Cape Town (UCT) Acute Spinal Cord Injury
(ASCI) unit in 2015.14

The 2015 and 2023 surveys had similar questions but the
2015 survey interrogated radiography availability and equipment
combined instead of separately. Basic demographic information
included sex, age, qualifications, university of training, and current
hospital of employment.

The questions for the updated (2023) survey are shown in
Table I.

Both surveys were conducted with prior informed consent of
the participants. The privacy of the participants was respected by
utilising a survey tool which allowed for anonymity (names and
personal identifiers were not required). Participation was completely
voluntary and no incentivisation was offered to participants. The
responses were recorded and compared to identify differences
from the baseline established by the survey in 2015. These results
are represented in Tables Il and Ill.

Results

The 2015 survey received a total of 24 responses from public
hospitals. The 2023 survey received 39 responses from public
hospitals. Of the level 2 hospitals in the Western Cape, 63%
participated in the study.

In 2015, 79% of the participants stated that there were no
protocols in place for acute cervical SCI management at their
facility. This decreased to 59% in 2023, reporting no protocols in
place; unfortunately, this still represented more than half of the
facilities not having a protocol for emergent management of SCI.

In 2023, 67% reported having no access to Cones calipers in
their facility. Most clinicians (74%) reported availability of X-rays
and/or C-arm. Despite the majority having imaging available, only
36% had a readily available radiographer, 59% had a radiographer
only at certain hours of the day, and a small remainder had no
radiographer service (5%). The 2015 survey had combined the
above enquiry and found 42% had access to both Cones calipers
and radiography, 38% had X-rays but no Cones, and 21% had no
access to either. In total, in 2015, 58% of doctors had no reduction
equipment, which decreased to 67% in 2023.

Regarding formal training for closed cervical reduction, 46% of
participants in 2015 reported having no training, which increased to
51% in 2023. This lack of training occurred despite closed cervical
reduction being part of the undergraduate core curriculum at both
the University of Cape Town and Stellenbosch University.

The majority performed no cervical reductions in the past
calendar year — 65% and 82% in 2015 and 2023, respectively.
However, this was an individual tally and not a facility audit of the
number of cases.

In 2016, 87% of participants correctly identified that worsening
neurology in the setting of an acute cervical dislocation was the
highest priority in terms of closed reduction, which decreased to
36% in 2023.

In 2016, 48% reported they had access to a neuro- or orthopaedic
surgeon if required, compared to 33% in 2023.

Given the scenario of a patient with cervical spine dislocation
and worsening neurological function, 44% of the 2015 participants
reported they would attempt a reduction, declining to only 21%
in 2023. The second most selected option in both surveys was
to refer to the on-call specialist, accepting a two-hour penalty for
treatment.
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Table Il: Responses from 2023 survey

Questions

Does your facility

have protocols for the
management of an acute
cervical dislocation?

Does your hospital have
Cones calipers for cervical
traction?

Does your hospital have
C-arm or X-rays to assess
the reduction?

Is there a radiographer
available at your hospital
to assist with X-rays?

Have you or your medical
personnel ever had
formal training in cervical
reduction?

How many acute cervical
reductions did your
hospital perform in the past
calendar year?

In terms of importance,
which would be your
main indication to attempt
an emergency cervical
reduction?

Is there a spinal surgery-
trained or experienced
orthopaedic or
neurosurgical consultant
readily available to your
hospital to help with
cervical dislocations?

A patient with an acute
cervical dislocation in your
unit has a deteriorating
neurological status. Your
immediate action is to:

10.What do you feel is the risk

of causing the neurological
level to deteriorate during
closed cervical traction
reduction?

.Would you change your

clinical practice if you had
training and equipment for
acute cervical reduction
and were presented with
a patient who required
emergency reduction

of a dislocated neck?
Accept that it would two
hours for the patient to be
transferred or seen by a
specialist spinal surgeon.

Responses

Total (n) = 39

* Yes: 26%

* No: 59%

* | don’t know: 15%

Yes: 26%
No: 67%
| don’'t know: 8%

Yes: 75%
No: 26%
| don’'t know: 0%

Yes always: 36%

Yes, but only at certain times of the
day: 59%

No: 5%

Not applicable: 0%

Yes, at medical school: 28%

Yes, at intern level: 5%

Yes, at specialist training: 15%
None: 51%

None: 82%
<5:13%
5-10: 3%
>10: 3%

Acute cervical dislocation with normal
neurology ASIA E: 10%

Acute cervical dislocation with
complete neurology ASIA A: 10%
Acute cervical dislocation with partial
neurology ASIA B or C: 3%

Acute cervical dislocation with
worsening neurology: 36%

| don’t know: 41%

Yes: 33%
No: 67%

Attempt an urgent cervical reduction
with cervical traction: 21%

Refer patient to another hospital
(accept waiting time > 2 hours): 39%
Call your on-call neuro- or
orthopaedic surgeon (accept waiting
time > 2 hours): 41%

<1%: 21%

1-25%: 62%

25-50%: 13%

> 50%: 5%

Yes, | would attempt closed
reduction: 72%

No, | would not attempt closed
reduction: 28%
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Table Ill: Responses from 2015 survey

2015 responses
Total (n) =24

1. Does your facility have * Yes: 21%
protocols for the management < No: 79%

of an acute cervical
dislocation?

2. Does your hospital have
Cones calipers for cervical
traction and or C-arm
or X-rays to assess the
reduction?

3. Have you or your medical
personnel ever had formal
training in cervical reduction?

4. How many acute cervical
reductions did your hospital
perform in the past calendar
year?

5. In terms of importance, which
would be your main indication
to attempt an emergency
cervical reduction?

6. Is there a spinal surgery-
trained or experienced
orthopaedic- or neurosurgical
consultant readily available
to your hospital to help with
cervical dislocations?

7. Apatient with an acute
cervical dislocation in your
unit has a deteriorating
neurological status. Your
immediate action is:

8. What do you feel is the risk of
causing the neurological level
to deteriorate during closed
cervical traction reduction?

9. Would you change your
clinical practice if you had
training and equipment for
acute cervical reduction and
were presented with a patient
who required emergency
reduction of a dislocated
neck? Accept that it would
two hours for the patient to
be transferred or seen by a
specialist spinal surgeon.

Yes, Cones calipers; Yes, C-arm
or X-rays: 42%

Yes, Cones calipers; No, C-arm
or X-rays: 0%

No, Cones calipers; Yes, C-arm
or X-rays: 38%

No, Cones calipers; No, C-arm or
X-rays: 21%

Yes, at medical school: 25%
Yes, at intern level: 13%

Yes, at specialist training: 17%
None: 46%

None: 65%

<5:26%

5-10: 0%

>10: 8.7%

Acute cervical dislocation with
normal neurology ASIA E: 13%
Acute cervical dislocation with
complete neurology ASIAA: 0%
Acute cervical dislocation with
partial neurology ASIA B or C: 0%
Acute cervical dislocation with
worsening neurology: 87%

Yes: 48%
No: 52%

Attempt an urgent cervical
reduction with cervical traction:
44%

Refer patient to another hospital
(accept waiting time > 2 hours):
22%

Call your on-call neuro- or
orthopaedic surgeon (accept
waiting time > 2 hours): 35%
<1%: 9%

1-25%: 45%

25-50%: 36%

> 50%: 9%

Yes, | would attempt closed
reduction: 87%

No, | would not attempt closed
reduction: 13%

In both surveys, most survey participants considered closed
cervical reduction to be risky for neurological deterioration. In
2015, 9% correctly predicted a < 1% risk for causing permanent
neurological insult, improving to 21% in 2023.
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Most participants stated that, with adequate training and access
to appropriate equipment and resources, they would attempt a
cervical reduction (87% and 72% in 2015 and 2023, respectively).

Discussion

Cervical SCI accounts for 53% of traumatic SCI in SA and is
associated with significant loss of neurological function. This injury
is frequently encountered in young males, who are often family
breadwinners and important contributors to the economy.'® The
treatment of SCI is highly costly in terms of healthcare resources,
and evidence-based management is essential to optimise
outcomes.

Early decompression and stabilisation in acute SCI results
in better neurological outcomes, especially in the case of low-
energy cervical dislocations.® Low-energy cervical dislocations
can be indirectly decompressed by closed reduction, which is
the internationally recommended emergent management of
these injuries. Closed reduction is cheap, effective and safe.
Furthermore, it does not need a pre-reduction magnetic resonance
imaging (MRI) test, making it eminently suitable for the district
hospital environment.

Closed reduction is the recommended management of cervical
dislocations by both Stellenbosch University and the University
of Cape Town in the Western Cape, and is included as a core
knowledge subject in the medical undergraduate programme.
While this practice is well established in tertiary hospitals, the
management of cervical dislocations at district hospital level
is varied, and depends on local clinician and administration
enthusiasm.

The World Health Organization (WHO) handbook, ‘Surgical care
at the district hospital’, considers closed cervical spine reduction
and skeletal traction as being within the scope of practice for
emergency personnel at district hospital level."”

In the Western Cape, district hospital emergency rooms are
mostly managed by family physicians, who actively discourage local
reductions in favour of transferring patients to tertiary hospitals.
This was highlighted in the 2021 Family Medicine Forum for the
Western Cape Department of Health: ‘We actively discourage
the district from purchasing cones calipers and other equipment
meant for relocation of neck dislocation, as this is not within the
scope of practice, or expertise, of all members of the clinical
team assigned to care for the patient.’ '8 Additionally, emergency
treatment delays are common due to emergency medical services
resource limitations and the large distances involved with hospitals
in rural South Africa. A retrospective review of reduction times in
the Western Cape found the median time from injury to reduction
was 26 hours, which is concerning when viewed against scientific
recommendations for early reduction as well as the apex court
ruling of four hours.'”'® To avoid unnecessary delays to reduction,
current recommendations from both university hospitals in the
Western Cape are for acute cervical dislocations to be reduced
in rural district hospitals, and once reduced, to be transferred to
regional tertiary hospitals for definitive surgical stabilisation.

It was found that 67% of hospitals did not have the required
traction equipment for reduction, despite this being recommended
by the WHO as essential equipment for the district hospital.!” Aside
from difficulties in sourcing calipers, the variety of different hospital
beds complicate the Swan-neck pulley attachments, and often
there is no suitable way of connecting the equipment. Even when
appropriate equipment is available, these are subject to damage
from incorrect use, lack of maintenance and theft.

Most hospitals had X-ray facilities (74%) but of these, only
36% had radiographer availability. Radiographer shortages are,
unfortunately, experienced countrywide and reflect the economic
difficulties of the healthcare system.
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Aconsiderable number of participants in both surveys (46% in 2015,
51% in 2023) reported a lack of formal training to perform cervical
reductions with skull traction. Although closed reduction theory is
included in the undergraduate curriculum at medical schools, the
practice of reduction is infrequent, and this survey suggests that
medical student knowledge is not consistently retained by junior
doctors. Supporting this, in 2023, less than half of the participants
correctly identified deteriorating neurological function, in the
setting of an acute cervical dislocation, as the priority in terms of
emergency management.

Further knowledge deficits were highlighted, with the perception
of closed cervical reduction being an unsafe procedure, and only
21% correctly understanding its safety profile.

Cervical reductions were infrequently performed by the
participants. The majority (65% and 82% in 2015 and 2023,
respectively) had not performed closed reductions; however,
this does not necessarily imply they had not managed patients
requiring cervical reductions. The number of cervical dislocations
encountered remains unknown, since patients might have been
transferred to other facilities after diagnosis. It is notable, however,
that 18% of respondents had performed cervical reductions in 2023,
which speaks to the importance of reduction skills for emergency
room clinicians.

When faced with a patient clearly requiring urgent reduction,
fewer clinicians would attempt reduction, with 80% preferring
to refer on to other facilities and accepting a further two-hour
delay in spinal realignment. This reflects a combination of lack of
clinical knowledge and training, as well as hospital administrator
unwillingness to support local reductions. A well-constructed
hospital protocol would simplify the clinical decision making and
fast track these time-sensitive injuries.

Most study participants (87% and 72% in 2015 and 2023,
respectively) felt that, given adequate training and equipment, they
would change their clinical practice and attempt cervical reduction.

The practice of closed reduction is safe, effective and cheap,
yet this study identified deficiencies in readiness and urgency in
management of cervical spine dislocations, below best medical
practice recommendations. Since the initial survey in 2015,
the failure of most hospitals to establish protocols suggests
administrative indifference towards managing cervical dislocations.

Conclusions

This study found that district hospitals in South Africa’s Western
Cape are ill-equipped to handle acute cervical dislocations,
contrary to established best practices favouring urgent closed
reduction. This research underscores the need for regional
standards, improved emergency response, ongoing training for
emergency room clinicians, and administrative backing to bridge
this gap and improve patient outcomes.

This study was limited by the slight differences between the
questions of the two surveys which made direct comparison
challenging in some aspects. The paucity of responses from
public hospitals in both surveys also limited the external validity
of the study. Nonetheless, the authors feel this is a representative
snapshot of the practice of cervical traction in the Western Cape.
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