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Care following acute traumatic spinal cord

injury

In the study by Graham et al' in this issue of The
Bone & Joint Journal, the authors state that their
aim was to compare two distinct systems for the
care of patients with spinal cord injury: that devel-
oped by the National Spinal Injuries Centre, Stoke
Mandeville, UK (the Stoke Mandeville system;
SMS), which is primarily conservative, and that
practised by USA centres, which is more surgi-
cally orientated and contributes data to the Spinal
Cord Injury Model Systems (SCIMS) database.

They compared the neurological outcomes of
608 patients treated at Stoke Mandeville Hospital
(SMH) between 1951 and 1968 and 300 patients
treated using the same system at Colmar Mulhouse
and Basel (CMB) between 1968 and 1978,%* with
804 patients admitted to SCIMS rehabilitation
centres in the USA between 2011 and 2018.*

The difference in outcomes was striking. Neuro-
logical deterioration occurred in 12 SMS patients
(1.3%) (2% of SMH cases, 0% of CMB cases) and
13.2% in SCIMS cases. The authors also argued
that the SCIMS outcomes should have been better
because there were more cervical spinal cord inju-
ries in the USA series (which they argue — and we
might debate it — may be expected to have a bet-
ter outcome). They calculated that if the SCIMS
patients had been treated conservatively, neuro-
logical deterioration would not have occurred
in between 71 and 87 of them; between 195 and
330 more might have walked, and between 129
and 264 more might have been completely cured,
compared with only nine patients (1.1%) who
achieved a complete recovery.

The periods of time during which the three
studies reporting outcomes — 1951 to 1968,> 1968
to 1978, and 2011 to 2018 — varied consider-
ably.* They analyzed retrospective data covering
a period of nearly 75 years. The two SMS data-
sets were not aggregated because of changes in
medical techniques with the passage of time, and
the differences in time taken between injury and
admission to the spinal cord injury units.

The SCIMS data were initially reported as
American Spinal Injury Association (ASIA)
grades,® which were converted to Frankel grades?
to allow comparison with the SMS data.* The 804
SCIMS patients had significantly different demo-
graphics and injury-related variables from those

who were excluded from the analyses (3,544;
76.5% of those on the database).

Factors which may have influenced the out-
comes of the studies included: the choice of inclu-
sion and exclusion criteria; the case mix; the 1990
change in the USA definition of Frankel grade A;°
the date on which outcome data were recorded;
problems with distinction between Frankel grades
C and D; changes in medical technology (better
use of catheters, new antibiotics, better beds, sur-
gery, and better rehabilitation); and the impact
of neurological deterioration. In general, these
should all have favoured the SCIMS system.

The authors estimated that 643 SCIMS patients
(80%) were treated surgically. This cannot be con-
firmed as Kirshblum et al* did not provide these
data. The National Spinal Cord Injury Statistical
Center (NSCISC) database shows that the doc-
umented rate of surgical intervention in these
patients was less than 50%.” In the 2021 report,’
the dataset between 1973 and 2021 shows surgi-
cal intervention in 14,346 patients (40.2%), no
surgery in 4,621 (12.95%), and unknown surgical
intervention status in 16,708 (46.8%). From these
figures, it would seem that about 40% of patients
had surgery, rather than the 80% estimated by the
authors. However, if the same proportion of the
unknown cases in the Kirshblum et al* dataset
had surgery (75.6% of the known NSCISC cases
had surgery), another 245 patients (78% of 324
unknown cases) would have had surgery. If this
is correct, the proportion of those who underwent
surgery (620 of 804) was 77.1%.

The study has the advantages of a large number
of patients, and using the same grading system for
each group (albeit retrospectively for the SCIMS
group). Its additional strength lies in the authors’
attempt to compare outcomes across vastly dif-
ferent periods of time and healthcare systems.
Although there are intrinsic problems with the
data, we agree that the authors have done the best
that they could with the available data.

The SMS system is based on meticulous non-
surgical stabilization of the spinal column and
attention to the physiology of every system, with
the aim of preventing the complications which
might arise from the neurological deficit. This
includes bed rest for between six and eight weeks
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until recovery of autonomic and spinal reflexes, and a multisys-
tem approach to the management of the physiological aspects
of spinal cord instability. This approach treats lost physiological
function conservatively with non-surgical interventions, such
as catheterization of the bladder to prevent hydronephrosis and
renal failure, and good bladder and bowel control to mitigate
autonomic dysreflexia. Prevention of the consequences of spi-
nal instability includes the management of spinal shock and the
maintenance of vital capacity and assisted cough. Once physi-
ological stability is achieved, rehabilitation begins during the
time of recumbency and is continued after mobilization. It is
acknowledged that, historically, there were limited techniques
for surgical stabilization of the spine, and only between 10% and
15% of SMS cases underwent surgery. The SMS approach was
not witholding surgery, but was based on a belief that between
six and eight weeks was initially required for the management
of spinal cord instability, and that during this time the spinal
column healed sufficiently to allow mobilization in a brace.

As spinal surgical techniques evolved, more centres recom-
mended surgery to stabilize the spine and moved away from the
principles of SMS. The SCIMS approach focuses on early sur-
gery to stabilize the spine and in some cases to decompress the
spinal cord (a separate issue which we will not further address
here). Surgery is intended to reduce the risks of displacement of
the fracture(s), reduce the care demands on nursing staff, and
allow earlier rehabilitation. This has become the dominant pro-
tocol for the care for patients with traumatic spinal cord injury
throughout the world.®

A patient with a spinal column and/or cord injury can deteri-
orate neurologically. Secondary neurological deterioration can
either involve an increased severity of cord injury at the same
spinal level (e.g. C6 ASIA D becoming C6 ASIA C) or an injury
at a higher level (e.g. C7 to C5), or both. The most common
cause of secondary neurological deterioration after a spinal cord
injury is failure to immobilize the cervical spine when there is
an unstable fracture and/or dislocation. Excessive movement at
this level is potentially preventable. In patients with a spinal
cord injury without an unstable injury of the spinal column, or
in whom instability has been surgically stabilized, neurological
deterioration occurs because of physiological instability. This
form of instability, including hypotension, hypovolaemia, and/
or hypoxia, is common in patients with a spinal cord injury.’
Any patient with a cervical spinal cord injury can develop
orthostatic hypotension and/or hypovolaemia due to autonomic
failure, which can cause impaired blood flow to a damaged spi-
nal cord which, in turn, causes more severe injury to the cord.

Orthostatic hypotension, which is of particular concern, is
a decrease in systolic blood pressure (BP) of > 20 mm Hg, or
> 10 mm Hg of diastolic BP, on moving from a supine posi-
tion for > 3 mins.! It has been reported in the past to occur in
74% of patients with a spinal cord injury,'!? and is more likely
with higher levels of injury or those at or above T6 and with
complete cord lesions. It is more common in acute cord injury
and tends to improve with the passage of time. It can cause
dizziness, syncope, and cognitive dysfunction,'® and it may be
asymptomatic. Blood flow to the injured cord is dependent on
BP and volume, both of which fall with orthostatic hypoten-
sion.'* Ischaemia of the spinal cord, potentially causing further
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neurological damage is another risk." The incidence of sec-
ondary neurological deterioration in patients with a spinal cord
injury who have orthostatic hypotension is not known, but may
occur in up to 20% of these patients. In a study which included
263 patients who had tilt-table studies six weeks after an acute
incomplete spinal cord injury, treated with bed rest,'* the study
was stopped in 71 patients (27%) because of hypotension and in
20 (7.6%) because of neurological deterioration. Sympathetic
function improves after a spinal cord injury and eventually
results in a reversal of orthostatic hypotension. However, the
frequency of orthostatic hypotension at six weeks after a spinal
cord injury would suggest even higher levels in the early hours
or days after injury, when the lack of sympathetic drive is at
its maximum. This seems to be a reasonable assumption, but it
cannot be tested because it would be unethical to perform such
a study in these patients.

A cervical spinal cord injury can also cause hypoxia because
of respiratory failure, particularly if the patient is elevated (a
change of position from ‘head down’ to ‘head up’).'!”

Some authors have advocated the use of vasopressors in
patients with an acute spinal cord injury to treat hypotension,
suggesting that this might improve neurological recovery. Typ-
ically, a target BP would be a mean arterial BP of between 85
and 90 mm Hg. This has not been shown to improve outcomes.'®
Whether or not there is an optimum target BP for these patients,
it is essential to avoid hypotension, hypovolaemia, and hypoxia.

In conclusion, the two systems of management for an acute
spinal cord injury (SMS and SCIMS) have not previously been
compared. This study offers a fascinating insight into the devel-
opment of a medical speciality over a 75-year timespan, and
calls into question the underlying evolution of the patterns of
care for patients who have sustained this injury. There is a need
for better data transparency, which is required for evidence-
based medicine, in this area. The authors have been very dip-
lomatic in their conclusions. It is not unreasonable to conclude
that at least part of the reason for moving towards a more sur-
gically based system was financial, as surgical stabilization is
much cheaper than six to eight weeks of conservative treatment.
What the authors suggest is that in concentrating on surgical
stabilization and rapid mobilization, the treatment of spinal
instability has become the focus of treatment of patients with
a spinal cord injury, and the management of the spinal cord has
been lost. The increased rate of neurological deterioration in
the SCIMS cases is explicable on the basis of unrecognized
and/or untreated spinal cord instability. This is supported by
the 0% rate of neurological deterioration in the modern SMS
study (CMB),* compared with 13.2% in the SCIMS cases,* and
the current SCIMS management seems to be inferior to SMS
management. Surgical stabilization of the spinal column clearly
aids all aspects of the physical management of these patients,
and this surgery is usually now of low morbidity. However, in
our opinion, and based on the current data, the SMS approach
should be adopted after surgical stabilisation to identify (and/or
prevent) and treat the consequences of spinal cord instability.
Whether this is possible in the current economic climate is
uncertain.
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