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Spinal cord and spine trauma in a large teaching hospital
in Ghana

MK Ametefe1, PE Bankah1, KP Yankey1, H Akoto1, D Janney1 and TK Dakurah2

Introduction: Spinal cord injury (SCI) is a devastating injury, with its effect going beyond the injured patient to the care givers and
family and with economic implications that can be long lasting. The study determined the occurrence and patterns of SCI and spine
injury patterns, treatment and treatment outcomes in a large tertiary health facility in Ghana.
Methods: This was a retrospective review of health records of patients at the Korle bu Teaching Hospital, Ghana. Data on 185 patients
were collected over a period of 18 months from September 2012 to February 2014. Data were collected on basic demographic
characteristics (age distribution), cause of SCI, type and severity of injuries, mode of transportation to the hospital and treatment
modalities. In addition, data were collected on the imaging techniques used, waiting time and delays encountered, complications and
follow-up. Descriptive statistics were used to analyze data using Windows Excel 2007 version.
Results: A total of 185 patients were treated in the study period, 125 (67.6%) patients had cervical spine injury, 33 (17.8%) had
thoracic spine injuries and 27 (14.6%) had lumbar injuries. In all, 141 (76%) were males. The age range of patients was 4 years to 86
years; mean age was 36.25±13.62 years. Spinal injuries were most common in the 31–45-year age group, followed by 16–30-year
group. Most prevalent cause of spinal injury was road traffic accident (RTA), 130 (70.3%), whereas assault was the least common,
5 (2.7%). Delay in getting imaging studies conducted was high; 43 (23%) of the computed tomography scans required were performed
after 48 h of admission. Only 76 (41%) patients were able to afford the cost of magnetic resonance imaging. Pressure sore (23%) and
pneumonia (21%) were the most common complication during admission.
Conclusion: RTA was the most common cause of spinal injuries and occurred in the relatively young population, especially among
men. Structured public education and enforcement of road safety measures are imperative. Rapid response to management of patients
with SCI at the teaching hospital needs attention by hospital management.
Spinal Cord (2016) 54, 1164–1168; doi:10.1038/sc.2016.57; published online 3 May 2016

INTRODUCTION

Spinal cord injury (SCI) is a devastating injury, with its effect
going beyond the injured patient to the care givers and family and
with economic implications that can be long lasting.1–7 The disability
that it brings has been known to have long lasting effects with very
little available to restore its functions7. Beyond the temporary or
permanent loss of motor, sensory and autonomic functions, the
patient may suffer psychologically, and the injury may demand
difficult psychological and social adjustments from family members
as well.8

Globally, the epidemiology of SCI has been documented from
various countries and subregions. However, very little is documented
about the characteristics of SCI and spine trauma in Ghana and their
treatment outcomes. This justifies our research into SCI in our
hospital. Korle bu Teaching Hospital is an appropriate center, as it
is one of the few hospitals that manage SCI in the southern part of the
Country.
The study was aimed at evaluating the SCI and associated

spine injury patterns, demographic variables, treatment offered and
their outcomes. It also looked at the imaging studies used in the
management of patients.

MATERIALS AND METHODS
The study was conducted over 18 months from September 2012 to February
2014 in the Neurosurgical Unit of the Korle bu Teaching Hospital,
Accra, Ghana.
People for this analysis were patients who were injured in the period of study

and managed at the teaching hospital. It excluded all patients with deficits
attributable to pathological fractures or tumors. Data extracted included the
age, gender, spinal cord level of injury, American Spinal Injury Association
Impairment scale (AIS) on admission and imaging studies performed during
the period of treatment. Data were also collected on mode of transport into the
facility, cause of injury, type of treatment employed, the complications
encountered during admission period and the neurological changes that were
observed in managing the patients.
Data collected were analyzed with simple descriptive statistics (frequencies

and proportion) and presented as Tables. Data were analyzed with Microsoft
Excel, 2007.
Surgical intervention was offered to all patients with instability and/or

compression of cord and nerve roots at point of injury. Anterior cervical
discectomy and fusion with iliac crest bone graft with instrumentation in most
cases and where applicable, a corpectomy was employed. Some patients had
posterior instrumentation with lateral mass screws. Thoracic and lumbar spine
injuries were instrumented from a posterior approach in all cases. A posterior
spinal fusion was performed and sometimes pedicle subtraction osteotomy,
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facetectomy and anterior fusion with hams cage were used where it was
applicable. All hams cage was put in place from a posterior approach.

RESULTS

A total of 185 patients were managed in the period of study, giving an
average of 10.3 per month. Of these, 141 (76.2%) were males, giving a
male-to-female ratio of 3.2:1. Ages ranged from 4 to 86 years, with the
age group most affected being 31–45 years (44%) followed closely by
16–30-year group (31%). These two groups form 75% of the SCIs
managed.
The age distribution with the various injuries is shown in Table 1.
Table 2 shows that a total of 125 patients had cervical spine injury,

forming 67.5%, whereas thoracic and lumbar spine injuries had 33
and 27 patients forming 18.0% and 14.5%, respectively. Of the cervical
spine injuries, 53 (42%) were complete, 40 (32%) were incomplete
and 32 (26%) were neurologically intact. There were 7 (3.7%)
odontoid fractures, 6 (3.2%) hangman’s fractures and 11 (6%) locked
facets seen in the period of study.
Total thoracic spine injury seen in the period was 33. This included

the thoracolumbar junction injuries, which were 8 in number.
Seventeen (52%) were complete injuries, whereas incomplete and
intact were 9 (27%) and 7 (21%), respectively. Lumbar region injuries
were 27, of which 4 (15%) were complete injuries and incomplete and
intact injuries were 13 ( 48%) and 10 (37%), respectively.
Road traffic accidents (RTAs; 129 (69.7%)) and falls (45, 24.3%)

were the most common causes of trauma (Table 2). In sub-classifying
the RTA, 98 (76%) were passengers or drivers in vehicles, 19 (14.7%)

were riders or pillion riders on motorbikes, 10 (7.8%) were
pedestrians and 2 (1.6%) were bicycle riders. There were no injuries
recorded from gunshot injuries in the period studied. There were
6 (3.2%) industrial-related injuries and 5 (2.7%) assault cases.
AIS grade A was the most frequent and most severe injury category

seen in 74 (40%) cases as in Table 3. Grade B injuries were seen in
13 (7.0%), grade C in 16 (8.6%) and grades D and E seen in
33 (17.8%) and 49 (26.5%), respectively. Fifty-three (71.6%) of the
AIS A had cervical cord injuries.
As shown in Table 4, a total of 33 patients (17.84%) had associated

injuries.
Mode of transportation of patients to the hospital was mainly by

ambulance service in 105 (56.8%). This was followed by private cars,
47 (25.4%) and taxis, 16 (8.7%). Five patients were transported with
both airplane and ambulance and therefore captured under airplane as
their mode of transport. Airplane transport was either by the military
aircraft or the commercial domestic flight in two cases. Twelve
patients had no record of their mode of transport. Ninety-three of
the patients were referred and transferred from other health facilities.
Only 7% came directly to the hospital from injury point.
Imaging studies requested to help evaluate patients were X-rays,

computed tomography (CT) scans and magnetic resonance imaging
(MRI). The study assessed the time period between admission and
acquisition of images (Table 5). Almost all patients eventually had
X-rays performed; however, 137 (74.1%) patients had X-rays
performed after 2 weeks of admission. More significantly, only
109 (58.9%) patients had CT scans, and 76 (41.1%) had MRI scans
performed in the same 2-week period. Again after 24 h of admission,
113 (61.1%) cases had X-rays, and only 21 (11.4%) had CT scans
performed.
In the management of the cases seen, 87 (47%) had surgical

intervention and 98 (53%) cases were managed non-operatively as in
Table 6.
The most common complication seen while managing the patients

on admission was pressure sores seen in 43 (23%) of patients, which
was common in those with complete cervical spine injury, 27 (63%).
Pneumonia was the second most common complication, 39 (21%),

Table 1 Age distribution of patients

Age, years C-Spine, n (%) T-Spine, n (%) L-Spine, n (%) Total, n (%)

0–15 4 (2.2) 0 (0) 2 (1.1) 6 (3.2)

16–30 35 (18.9) 13 (7) 9 (4.9) 57 (30.8)

31–45 57 (30.8) 16 (8.6) 8 (4.3) 81 (43.8)

46–60 23 (12.4) 3 (1.6) 6 (3) 32 (17.3)

61–75 5 (2.7) 1 (0.5) 1 (0.5) 7 (3.8)

475 1(0.5) 0 (0) 1 (0.5) 2 (1.1)

Total 125 (67.6) 33 (17.8) 27 (14.6) 185 (100)

Abbreviations: C-Spine, cervical spine; L-Spine, lumbar spine; T-Spine, thoracic spine.

Table 2 Causes of spinal injuries in patients, Korle-Bu Teaching

Hospital

Causes Number Percentage (%)

RTA 129 69.70

Falls 45 24.30

Industrial accidents 6 3.20

Assaults 5 2.70

Sports and leisure 0 0.00

Gunshot injury 0 0

Total 185

Distribution of causes of injury in RTA
MVA (passengers and drivers) 98 76

Motorbikes 19 14.70

Pedestrian 10 7.80

Bicycle 2 1.60

Total 129 100

Abbreviation: RTA, road traffic accident.

Table 3 ASIA impairment scale

Scale category Number (%)

A 74 (40.0)

B 13 (7.0)

C 16 (8.6)

D 33 (17.8)

E 49 (26.5)

Total 185 (100)

Abbreviation: ASIA, American Spinal Injury Association.

Table 4 Associated injuries in patients

Type of injury Number (%)

Head injury 13 (7.0)

Laceration/avulsions 11 (5.9)

Limb and facial bone fractures 8 (4.3)

Chest injuries 9 (4.9)

Blunt abdominal injury 2 (1.1)

Burns 1 (0.5)
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followed by urinary tract infection, 34 (18%). Other complications are
shown in Table 7. In all, 29 (16%) patients died during the admission
period.
Follow-up visits after discharge were very poor. In the 6 months

after discharge, only 53 (29%) patients came for any follow up. Of
these, 28 (53%) reported in the first 4 weeks, 12 (23%) in 3 months,
6 (11%) in 6 months and 7 (13%) in 1 year. Only 13 patients made
more than one follow-up visit to the hospital after discharge. Even
though other complications such as persistent spasms, contractures,
stuck urethral catheters and severe anemia were recorded, post-
discharge complications could not be meaningfully assessed because
of failure to get patients for follow-up visits.
No improvement was recorded for the complete spine-injured

patients who came for follow-up. Thirteen out of the fifteen
incomplete cervical spine-injured patients who came for follow-up
had improved and were walking with aid with some spastic gait within
6 months of review. Out of the six incomplete thoracic spine injury
patients reviewed, three were walking independently and three with

aid, and of the four lumbar spine patients who turned up for review,
three were walking independently and one with a limp.

DISCUSSION

SCI is one of the major injuries managed by the Neurosurgical team in
Korle bu Teaching Hospital. In 18 months, the unit managed more
than 185 cases of spine injuries with an average of 10.3 cases every
month. It has been difficult to establish whether there has been a rise
in the number of cases or not, as there has been no found literature to
compare with. Anecdotal observation suggests that there has been a
progressive increase in the numbers being managed annually.
Knowledge of incidence and prevalence of SCI is important both

because of their high personal, bio-psychological impact and because
of their high socio-economic consequences, short term as well as long
term.9 Important as they may be, it is impossible to establish them
from our findings. Not all SCIs from the peripheral hospitals receive
treatment in a tertiary institution. A number of them end up with the
traditional healers and bone setters. In addition to this, some patients
also request discharge home against medical advice even before images
can be done to establish the full extent of the injury. A further study
with a complete survey of spine injuries over the entire country may
give a better picture. To the best of our knowledge, this is the first
study that is looking at SCI in Ghana.
As noted in other publications, there was a male

preponderance.1,4,6,10,11 The number of males with SCI in the period
was more than three times that of the females. The male, being more
risk taking, is prone to injury in general compared with the females.
On the contrary, a study of spine trauma in Australia had the
proportion of male to female to be 68.7% and 31.3%, respectively.12

There was a predominance of cervical cord injuries (67.5%), which
corresponds to data from other countries.2,4,7,11

Our study showed more young active age group being affected by
SCI. Seventy-five percent of the injuries were between the ages of
16 and 45 years. This conforms to the pattern depicted in other
studies,3,4,7,13 and it emphasizes the severity of loss of manpower,
productivity due to invalidation and sometimes death to the family
and the economy of the nation.
Road traffic injuries remained the primary cause on SCIs in our

environment, accounting for 69.7% of cases. Although this is true for
most other publications in the subregion, our findings are the highest
noted so far.1,2,4,7 The main known and documented causes of RTAs
in the subregion include bad maintenance of roads, unsafe driving,
poor enforcement of traffic rules and road unworthy vehicles. 7 Thus,
reducing RTA alone in Ghana is likely to subsequently reflect in a
reduction in SCIs significantly.
It is difficult to explain the absence of injuries from gunshot injuries

in our study, as violence with guns is thought to be on the rise.
In South Africa, as reported by Velmahos et al., penetrating spinal
injuries accounted for 66.5% of all spinal injuries, and gunshots
account for about 13% of their spine injuries. 14 Our conclusion is
that gun use in Ghana is not as prevalent as it was thought to be.
Contrary to the findings of Cripps et al., violence/self-harm was not
significant in our work.15 Notable is the industrial injuries attributable
to poor and unsafe work environments with non-adherence to any
safety precautions and checks that makes most industrial workers
prone to injuries.
We expected 93% of our patients to have been transported in an

ambulance, as they were referred from other health facilities. On the
contrary, only 56.8% had the service of an ambulance. Our studies
revealed that patients were not guaranteed a good mode of transport
just because they were first managed in a health facility. Taxis, private

Table 5 Time period between admission and conduct of imaging test

Time period between admission and conduct of

Imaging test

X-rays CT scan MRI scan

o2 h 49 15 22

2–6 h 24 0 4

6.1–12.0 h 20 1 1

12.1–24.0 h 20 5 10

24.1–48.0 h 12 22 17

448 h–1 week 8 53 17

41–2 weeks 4 13 5

Total 137 109 76

Abbreviations: CT, computed tomography; MRI, magnetic resonance image.

Table 6 Intervention applied in spinal injury patients in the hospital

Region of injury Surgical intervention Non-operative management Total

Number (%) Number (%)

Cervical spine 48 (38.4) 77 (61.6) 125 (67.7)

Thoracic spine 17 (51.5) 16 (48.5) 33 (17.8)

Lumbar spine 22 (81.5) 5 (18.5) 27 (14.6)

Total 87 (47.0) 98 (53.0) 185 (100)

Table 7 Complications seen in patients with spinal injuries at the

Korle-Bu Teaching Hospital

Complication Number (%)

Pneumonia 39 (21.1)

DVT 9 (4.9)

PE 2 (1.1)

UTI 34 (18.4)

Pressure sores 43 (23.2)

Upper GI bleed 2 (1.1)

Asthma 2 (1.1)

Heamaturia 11 (5.9)

Abbreviations: DVT, deep vein thrombosis; GI, gastrointestinal; PE, pulmonary embolism;
UTI, urinary tract infection.
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cars and even motorbikes remain a means of transportation in our
health system even for some referred cases. Obviously, optimal care of
the spine fractures and their stabilization while being transported in
these unconventional means of transport is not possible. It is possible
that some patient may develop worsening SCI during transportation.
Of a greater concern is the fact that, of the 7.0% of the patients who
came directly from the injury site, none of them had been transported
by ambulance service providers. This only implies that the ambulance
services are not effective where they are needed most.

Management
Early stabilization and mobilization with active physiotherapy has been
our treatment plan; however, a number of factors remain stumbling
blocks in achieving them. Most important is the delay in getting
imaging carried out. Reasons for the delays included finance, poor
understanding by family that these were essential imaging for planning
of any intervention and a socio-economic cultural practice that
suggests that the person or body/group to blame for the injury must
pay for the treatment. Worse still, our juvenile health insurance does
not cover CT scan, MRI images or funding for spine surgeries, making
it absolute that funding must be from elsewhere if imaging and surgery
are required. As alluded to by Nwankwo et al., adding the cost of
implants and surgery to the treatment becomes a financial burden on
our patients, and this accounts for our being able to operate only
47.0% of our patients.4 A significant number of patients managed
conservatively or discharged against medical advice would have
benefited from surgical intervention. As practiced by Andrews et al.,
single-level non-instrumented fusion was sometimes employed for
cervical spine injuries, with good results in patients who could not
afford the implants.16

Pressure sores
In SCI, patients have a high risk of developing pressure ulcers because
they are neurologically impaired, mostly immobilized and tend to have
long hospital stay.11,17 Pressure ulcers continue to be our most
observed complication of SCI. Sixty-three percent of the patients with
pressure ulcers of varying degrees had complete cervical SCI. Two
hourly turning of patients with SCI in bed is extremely difficult to
achieve in our environment. This is due to poor nurse-to-patient ratio,
which can be as poor as two nurses to thirty-two patients at night.
These few nurses are overwhelmed with work making basic skin care,
good laying of beds and cleaning of the wounds less optimal. In
addition to this, pressure dispersing materials/equipments are severely
lacking, negating every effort to minimize the pressure ulcers when
they have been identified. Although this study did not focus on the
detailed reasons for the high rate pressure ulcers in our patients, we
tend to agree with Zakrasek et al. who attributed malnutrition, low
education and poverty as part of the risk factors predisposing patients
to it.17Even after discharge, the complications of their neurological
deficits continue to be a major source of concern for us with urinary
tract infection, encrustation and blockage of indwelling catheter,
pneumonia, anemia and sepsis being some of the causes of re-
admission into an emergency facility. Getting cultures for treatment
can also be a great task in our environment, making culture-sensitive
treatment of infections difficult. It is therefore difficult to treat with
evidence as suggested by Stickler et al.18

As noted in our findings, some of our patients developed deep19

vein thrombosis (DVT) and pulmonary embolism in spite of our
protocol for anticoagulation of all SCI patients. The diagnosis of DVT
followed a clinical evidence of leg swelling. As it is known that SCI
patients can develop DVT and pulmonary embolism without any limb

swelling,17 our numbers may not be a true reflection of the incidence
of DVT and pulmonary embolism among hospitalized SCI patients.
More often, the caretakers of the patient also take up the role of

being the bread winners. More attention to the patient (with hospital
visits) directly implies decreased productivity and income generation
for some families. Thus, bread winners of these families may kill the
hospital visit for the economic gain. Hospital visits also have an
additional cost from transportation of the patient to and from the
hospital, paying for investigations and procuring medications after
being reviewed. The current health insurance system does not cover a
large portion of the needs of the SCI patient.
Another contributory factor for the poor follow-up is patient’s

unwillingness to visit the hospital even with a very supportive family.
This is not all too surprising. A significant number of SCI patients are
noted to have long-term psychosocial effects of their injury, and they
develop uncooperative behaviors with refusal to accept medication,
hospital visits and care.8 In the end, more complications develop and
sometimes convert a stable SCI patient into a very ill or sometimes
moribund patient who needs urgent care and attention. As
recommended by Welk et al., we refer our patients for urologic care;
however, there is a poor turn up for review with the urologist
as well.20

Some of our patients are transported into the villages where access
to specialized care and physiotherapy is impossible or worse still
neglected by the family.

CONCLUSION

SCI is a devastating injury that affects mainly the young active
productive population in our environment. With RTA being the
major cause of this injury, efforts must be made to reduce it by directly
reducing RTAs. Imaging for the management of patients is a challenge.
We need a detailed data gathering, possibly multi-centered, aimed at

establishing a good incidence and prevalent rate.
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