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ABSTRACT
The neurosurgery division in University College Hospital (U.C.H.) admits approximately one traumatic spinal cord
injured (SCI) patient per week, most of whom stay a minimum of 42 days on admission. A common complication
in these patients is the development of pressure ulcers, which contributes to a longer hospital stay and increased
hospital expenses. The purpose of this study was to investigate the pattern of presentation of pressure ulcers
in patients on admission and to propose policies or protocols to reduce the incidence. It is a prospective study
of traumatic SCI patients managed on the neurosurgery ward from January 2003 to June 2004. The data was
analysed using descriptive statistics. Sixty-seven patients were studied. The average hospital stay was 73 days.
Thirteen (20%) of the patients were admitted with pressure ulcers, 32 (47·7%) developed it after admission. As
much as 87·5% of pressure ulcers seen in the course of this study which occurred on admission in U.C.H. was in
the first week of admission, 6·25% in the second week and the remaining 6·25% in the third week. Pressure ulcers
were distributed as follows; 69% (42) in the sacral region, 18% (11) trochanteric, 5% (3) scalp, 1·5% (1) ankle,
1·5% (1) ischial tuberosity, the remaining 5% in other sites. Preventive measures for pressure ulcers consisted
of basic skin care, pressure dispersion using fenestrated foams and alternating weight-bearing sites by regular
turning. Pressure ulcers are commonest in the sacral and gluteal regions and tend to occur within the first week of
admission in the neurosurgical wards.
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INTRODUCTION
Pressure ulcers are caused by unrelieved pres-
sure, resulting in damage to the underlying

Key Points

• pressure ulcers are caused by
unrelieved pressure, resulting in
damage to the underlying tissue

• they usually occur over bony
prominences and are classified
as stages by the degree of tissue
damage observed

tissue. They usually occur over bony promi-
nences and are classified as stages by the degree
of tissue damage observed. Pressure ulcers is
an ancient problem, observed at autopsy of
Egyptian mummies by Thompson Rowling (1).
The aetiology of pressure ulcers is multidimen-
sional. Currently, the general accepted theory
of pressure formation involves a direct effect by
one extrinsic (primary) factor propitiated and
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modified by a number of intrinsic (secondary) Key Points

• the pressure ischaemia theory
holds that pressure ulcers form
as a result of constant pressures
on the soft tissues for a
sufficiently long time

• spinal cord injured (SCI) patients
have a high risk of developing
pressure ulcers because they
are neurologically impaired and
tend to have long hospital stay

• the objectives of this study
were as follows: (1) to identify
the pattern of development
of pressure ulcer in patients
on admission; (2) to identify
the factors that contribute to
the development of pressure
ulcers in these patients; (3) to
advise on ways of reducing the
incidence of pressure ulcers in
these patients

• the study was a prospective
study of traumatic SCI patients
managed on the neurosurgery
ward from January 2003 to June
2004

factors (2). Extrinsic factors that exert mechan-
ical force on soft tissue include pressure, shear
and friction. Pressure is a perpendicular load
exerted on a unit area; shear is a mechani-
cal stress parallel to the plane and friction is
the resistance of two surfaces moving across
one another. Intrinsic factors include local
ischaemia or fibrosis, diminished autonomic
control, infection, small vessels occlusive dis-
ease, hypoproteinaemia, anaemia, sensory loss,
impaired mobility, age, decreased mental sta-
tus and faecal or urinary incontinence (2).

This pressure ischaemia theory holds that
pressure ulcers form as a result of constant
pressures on the soft tissues for a sufficiently
long time. The exerted pressure must exceed
the arterial capillary blood pressure of 32
mmHg (3) and must be sustained without
interruption. The validity of this value should
however be questioned, since the capillaries
were cannulated when the study was done
by Landis in 1930, this could have resulted in
lower pressure readings as the bleeding ves-
sels were not full or enclosed. Furthermore,
capillary pressures can rise during mechani-
cal loading due to autoregulation, in which
case higher external pressures are needed to
close the blood vessels (4,5). Finally, capillary
closure depends on local pressure gradients
across the vessel wall and not just on interface
pressures (6). Still, the capillary closing pres-
sure found in Landis’ study is frequently used
in clinical practice as a threshold for tissue dam-
age, where care is taken to avoid interface pres-
sures higher than 32 mmHg. Techniques for the
prevention of pressure ulcers consist of basic
skin care, pressure dispersion and alternating
weight-bearing sites. Management options are
non operative and operative. These include
regular wound dressings, wound debridement
and reconstructive options for wound cover of
pressure sores.

Spinal cord injured (SCI) patients have
a high risk of developing pressure ulcers
because they are neurologically impaired
and tend to have long hospital stay. The
neurosurgery division in University College
Hospital (U.C.H.) admits approximately one
traumatic SCI patient per week, most of whom
stay a minimum of 42 days on admission.
A common complication in these patients is
the development of pressure ulcers, which

contributes to a longer hospital stay and
increased hospital expenses.

The objectives of this study were as follows:

(1) To identify the pattern of development of
pressure ulcer in patients on admission.

(2) To identify the factors that contribute to
the development of pressure ulcers in
these patients.

(3) To advise on ways of reducing the
incidence of pressure ulcers in these
patients.

PATIENTS AND METHODS
The study was a prospective study of trau-
matic SCI patients managed on the neuro-
surgery ward from January 2003 to June 2004.
The spinal cord injury management protocol
consisted of initial maintenance of the cer-
vical spine in a rigid cervical collar. Then
appropriate radiological investigations were
done to ascertain the spinal cord injury; these
include cervical spine X-rays, thoracolumbar
spine X-ray, computerised tomography scan
or magnetic resonance imaging as required.
Non operative care using Gardner-Wells Tongs
for postural reduction was then undertaken.
The postural reduction was maintained with
weights for at least 42 days. Subsequently a
flexion–extension radiology study was done
to confirm cervical spine stabilisation before
discharge from the hospital. While on admis-
sion the patients were anticoagulated, had
physiotherapy and were introduced intermit-
tent urethral catheters. Pressure ulcer preven-
tion measures consist of two hourly turning,
use of fenestrated foam on pressure points
especially hip–buttock region for pressure dis-
persion. None of the patients had operative
spinal stabilisation done. Sixty-seven consecu-
tive patients who were managed on the wards
were included in the study. The information
was obtained into a questionnaire which had
sections on demographic data, the ward, pres-
sure ulcers, risk factors, preventive measures,
investigations and management of pressure
ulcers. This information was obtained from the
patients and relatives, ward admission record
and the patient’s case-notes. The grading of
pressure ulcers was as follows (National Pres-
sure Ulcer Advisory Panel):

Grade I – Non blanching erythema of intact
skin
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Figure 1. Spinal cord injury.

Grade II – Partial thickness skin loss
Grade III – Full thickness skin loss and

subcutaneous tissue
Grade IV – Involvement of muscle, bone

and/or joint structures
Data were analysed using descriptive statistics
(cross tabulation using Pearson chi-square and
t-test with statistical significance at P < 0·05).

RESULTS
Sixty-seven patients were studied. Fifty-three
(79%) were tetraplegic and 14 (21%) were
paraplegic. As much as 67·2% of patients had
complete tetraplegia, 13·4% had incomplete
tetraplegia, 19·4% had complete paraplegia
(Figure 1). Fifty-one were males and 16 females,
with a ratio of 3:1. The age distribution
ranged from 14 to 80 years, mean 38 years,
standard deviation (SD) 16 years; the mean
age for males was 39·9 years, SD 16·8, for
females 32·8 years, SD 11·9 (t-test = 0·126,
not statistically significant). There was a
peak in 20–29 age group (34·3% of patients)
(Figure 2), 15 (65·2%) males and 8 (34·8%)
females (P = 0·37, not statistically significant).
As much as 74·6% of the patients were
in the 20–49 age groups, 59·7% of patients
were less than or 40 years of age, 15% of
patients were greater or equal to 60 years.
Hospital stay ranged from 1 to 258 days with
an average of 73 days (median 66 days, SD
54 days).

Forty-five patients had pressure ulcers,
74·4% of these had complete tetraplegia,
7% incomplete tetraplegia and 18·6% com-
plete paraplegia (P = 0·095, statistically sig-
nificant) (Figure 3). Thirteen (20%) of the
patients were admitted with pressure ulcers,
69·2% of those admitted with pressure ulcer
had complete tetraplegia, 30·8% had complete
paraplegia (P = 0·197, not statistically signif-
icant). Thirty-two patients (47·7%) developed

Figure 2. Age distribution of traumatic spinal cord injured
patients.

Figure 3. Pressure ulcers.

pressure ulcers after admission, 28 males, 8
were females (P = 0·175, not statistically sig-
nificant). As much as 87·5% of pressure ulcers

Key Points

• sixty-seven patients were stud-
ied; fifty-three (79%) were
tetraplegic and 14 (21%) were
paraplegic

developed on admission in U.C.H. was in the
first week of admission, 6·25% in the second
week and the remaining 6·25% from the third
week. The ratio of nurse to patient on the ward
was one to seven.

There were 61 pressure ulcer sites in this
study which were located as follows: 69%
(42) sacral region, 18% (11) trochanteric,
5% (3) scalp, 1·5% (1) ankle, 1·5% (1) ischial
tuberosity, the remaining 5% in other sites
(Figure 4). Four percent (2) had depth of Grade
I, 38% (22) Grade II, 51% (30) Grade III
and 7% (5) Grade IV (Figure 5). As much
as 95·5% of pressure ulcers were in the
hip–buttock region, 2·25% in the head and
lower limbs, respectively. For patients with
pressure ulcers in the hip–buttock region,
73·8% had complete tetraplegia, 7·1% had
incomplete tetraplegia and 19% had complete
paraplegia (Figure 6). Pressure ulcers in the
head and lower limbs were in patients with
complete tetraplegia (P = 0·952, not statisti-
cally significant). Ten patients had pressure
ulcers in multiple sites, 34 patients had in
one site. Of those with pressure ulcers in
multiple sites, 70% had complete tetraplegia,
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Figure 4. Pressure ulcer sites.

Figure 5. Depth of pressure sores.

Figure 6. Pressure ulcers in hip-buttock region.

10% incomplete tetraplegia and 20% com-
plete paraplegia. Patients with pressure ulcer

Key Points

• muscle appears to be tolerant
of ischaemia for up to 4 hours,
fat up to 13 hours and skin up
to 24 hours at normothermia

• the magnitude of the pressure
is the most important factor for
causing cell death; the exposure
time has little or no effect

• however, for the intermediate
exposures (between 1 and 2
hours), both pressure and time
are important factors

on one site, 76·5% had complete tetraplegia,
5·9% incomplete tetraplegia and 17·6% com-
plete paraplegia (P = 0·879, not statistically
significant).

Preventive measures for pressure ulcers con-
sisted of basic skin care, pressure dispersion
using fenestrated foams and alternating
weight-bearing sites by regular turning (2
hourly). The patients who had pressure ulcers
had daily honey-wound dressing; wound
debridement was done when indicated. None
of the patients had reconstructive surgery for
pressure ulcers.

DISCUSSION
The annual incidence of pressure ulcers among
individuals with SCI is between 23% and
30% (7), but up to 85% of SCI individuals

develop a pressure ulcer at some point
during their lifetimes (8,9). More than 70%
of SCI patients with a pressure ulcer have
multiple ulcers. Barbenel and coworker (10)
noted that 3–4·5% of all hospitalised patients
will develop a pressure ulcer at some time in
the hospital stay and more than two-thirds of
these patients are older than 70 years. Only
15% of our patients were 60 years and above,
this is probably a reflection of our population
demographics, the average life expectancy
in Nigeria is 47 years (11). Dansereau and
Conway (12) noted that the vast majority of
pressure ulcers developed in the lower part of
the body with two-thirds in the hip–buttock
areas and one-fourth to one-third in the lower
limbs. This finding is similar to our study
in which 95·5% had pressure ulcers in the
hip–buttock region.

Pressure ulcers occur when external pres-
sures that are high enough to close blood ves-
sels will lead to ischaemia, this initiates a series
of chemical and pH imbalances, accompanied
by enhanced generation of injurious free rad-
ical species. The damage produced by short
periods of ischaemia tends to be reversible
if the circulation is restored, but cells sub-
jected to long episodes of ischaemia become
damaged irreversibly and die (13). In general,
muscle appears to be tolerant of ischaemia
for up to 4 hours, fat up to 13 hours and
skin up to 24 hours at normothermia (14). For
short exposures to pressure (less than 1 hour)
and also for long exposures (over 2 hours),
the magnitude of the pressure is the most
important factor for causing cell death; the
exposure time has little or no effect. However,
for the intermediate exposures (between 1 and
2 hours), both pressure and time are important
factors (15).

Although ischaemia will eventually lead to
tissue death, it is probably not the only cause
of pressure ulcers. One reason for this is that
pressure ulcers can develop within 2 hours,
whereas tissues can withstand ischaemia for
longer times. Furthermore, ischaemia alone
fails to explain why higher tissue pressures can
create ulcers after a short period of ischaemia,
whereas lower pressures, which still create
an ischaemic state, need longer periods to
cause the identical lesion (16). Tissue can also
become damaged when the blood flow in the
tissue is restored after an ischaemic period.
Ischaemia and reperfusion of skeletal muscle
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can trigger a series of deleterious phenomena
in tissue, such as cell oedema, increased
permeability in the microcirculation, induction
of the no-reflow phenomenon, free oxygen
radical production, electrolytic changes in
mitochondria, cytosolic calcium overload and
degradation of membrane phospholipids (17).

Ikebe et al. investigated the relationship
between the duration of ischaemia and the
subsequent reperfusion blood flow in rats (18).
They found an increased reperfusion blood
flow after 90 minutes and 3 hours of ischaemia,
but after 6 hours of ischaemia there was no sig-
nificant increase in postischaemic blood flow.
This is called the ‘no-reflow phenomenon’
and is probably caused by cellular swelling,
thrombosis and white cell plugging in cap-
illaries, which increases the resistance in
the microcirculation (19). The incidence of no
flow depends on the severity of both the
ischaemic insult and the subsequent reperfu-
sion injury (18). During reperfusion oxygen
is provided to the tissues, which combines
with the free radical species generated dur-
ing ischaemia to form reactive oxygen species
(ROS) (13). When the blood flow to the tissues
is restored after ischaemia, oxygen combines.
With free radical species generated during
ischaemia to form ROS, this also causes cell
damage. It is hypothesised that the reperfu-
sion phase is more damaging than ischaemia
alone. For example, when the total extent
of ischaemia is constant, a larger number of
reperfusion events during that period results
in increased tissue damage (20,21). Further-
more, gradual reperfusion leads to less tis-
sue damage when compared to conventional
reperfusion (22,23).

Spinal cord injury impairs skin blood flow
responses. Normally, skin responds to pres-
sure, mechanical stimulation or inflammation
with increased blood flow. Loss of this response
not only adds to the vulnerability of the skin
to pressure ulcers but reduces the ability of
the skin to repair decubiti. Deitrick et al. (24)
hypothesised that SCI patients get insufficient
exercise due to the paralysed muscle mass in
the lower extremities and therefore are prone
to poor circulation in the legs, which repre-
sents an increased arteriosclerotic risk factor.
The hypothesis was examined by measurement
of the blood flow to the legs in SCI patients and
an able-bodied control group. It was shown
that SCI patients in general have less blood

flow in the legs, which might explain the poor
healing rate observed in many SCI patients.

Key Points

• whether the risk of pressure
ulcers is higher in tetraplegics or
paraplegics remains unresolved

Completeness of spinal cord injury is also a
major risk factor (7,24) for the development of
pressure sores. Young et al. reported ‘the com-
pleteness of the injury appears to be a much
more powerful determinant of pressure ulcer
occurrence than level of the lesion’ (7). This
may be a function of the higher level of activity
in paraplegics. Whether the risk of pressure
ulcers is higher in tetraplegics or paraplegics
remains unresolved. Many clinicians believe
that higher spinal cord injuries (i.e. cervical)
are associated with higher risk of pressure
ulcers. The weight of evidence does not support
this (25).

This belief was also not supported in our
study as there was no statistical significance
in the development of pressure ulcers in the
patients with tetraplegia or paraplegia. The
effect of completeness of the spinal cord injury
in occurrence of pressure ulcer was also not
demonstrated.

There are few local studies on pressure ulcers
in SCI patients in Nigeria. Oluwatosin et al. (26)
showed that 51% of patients with pressure
ulcers in Ibadan had spinal injury; this suggests
that patients with spinal cord injury form the
majority of those with pressure ulcers in an
hospital-based study. Greatest distribution was
in the hip–buttock, sacral 40·5%, trochanteric
29·7% and ischial 10·8%. Foam interposition
was found to reduce pressure on bony
prominence; fenestration or cutting a circular
in the cushion at the site of bony prominence
further reduced the pressure in such areas. This
method of pressure reduction enhances healing
in both operated patients and those managed
conservatively.

In this study, we found that there is a
male preponderance and a peak age group
of 20–29 years. This is not surprising because
the young men tend to travel more, most
of the spinal cord injuries were sustained
following vehicular road traffic accidents. In
Solagberu’s study in Ilorin (27), of patients
admitted for spinal cord injury from 1995 to
1999 there were 39 patients, aged 19–60 years
(mean 37·3), 36 male and 3 female patients.
Igun et al. in Jos (28) noted that the mean age
for their patients was 30 years with a male
to female ratio of 10:1. The risk of pressure
ulcers in SCI patients may increase after age 35
and again after age 65 (29). For the pressure
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ulcer risk in the SCI population, age may
have a bimodal curve. A study relating the

Key Points

• it is not surprising that 50% of
the patients developed pressure
ulcers after admission with a
nurse to patient ratio of 1:7

• it is necessary to implement
pressure ulcer prevention strate-
gies as early as possible after
admission since pressure ulcers
may quickly develop

age of the population affected by pressure
ulcer showed an increasing tendency in the
number and seriousness of pressure ulcers with
age. This increased incidence is particularly
marked in patients over 40 years of age (30).
This age relationship was not demonstrated
in our study. The mean age in this study
was 38 years, the above stated studies support
the male preponderance and the economically
productive age involved. The implication that
approximately 75% of the patients in our study
are in the 20–49 age group denotes that the
financially productive group of the nation are
worse hit.

The study by Pieper et al. (31) on risk
factors, prevention methods and wound care
for patients with pressure ulcers revealed that
advanced practice nurses have a critical role
in caring for patients with pressure ulcers and
educating care providers. It is not surprising
that 50% of the patients developed pressure
ulcers after admission with a nurse to patient
ratio of 1:7. However, the development of
pressure ulcers means more work for the
nurses since dressings will have to be done.
As earlier stated this also means prolonged
hospital stay and hospital expenses for the
patient. So it is better to prevent pressure ulcers
from developing than having to manage them.

In the first week of admission, 87·5% of
pressure ulcers that developed on admission
occurred; this denotes that preventive mea-
sures against the development of pressure
ulcers are not effective earlier. Pieper et al. in
their study ‘pressure ulcer prevention within
72 hours of admission in a rehabilitation set-
ting’ (32) stated that for at-risk patients, it is
necessary to implement pressure ulcer pre-
vention strategies as early as possible after
admission since pressure ulcers may quickly
develop.

Preventive measures for pressure ulcers
consisted of basic skin care, pressure disper-
sion using fenestrated foams and alternat-
ing weight-bearing sites by regular turning
(2 hourly).

The high incidence of pressure ulcers in the
hip–buttocks sites is consistent with previous
studies, and underscores the pressure theories;
presumably, these are less in thoracic area
partly because of weight and partly because
of surface areas involved; the lesser incidence

in occipital area may be due partly to retained
sensation and movement, and partly to weight
born in this region, the low incidence of
pressure ulcers in the ischial tuberosity can
be attributed to the fact that the patients are
managed supine.

The patients who had pressure ulcers had
daily honey-wound dressings and wound
debridement as indicated. None of the patients
had reconstructive surgery for pressure ulcers.
This is in contrast with Jiburum et al. (33) who
reported early operative closure of pressure
ulcers in the National Orthopaedic Hospital,
Enugu, Nigeria. The reconstructive surgeries
were in paraplegics, 21% of the patients in this
study are paraplegics.

Reduction in the incidence of pressure ulcers
in traumatic SCI patients and improved patient
care can be enhanced by the establishment of
a spinal cord unit in the hospital. The unit
should have nurse to patient ratio of 3:1 and
air-fluidised beds or other pressure-relieving
mechanised beds. Inter-disciplinary approach
to the care of SCI patients, that is, spinal
surgeons, urologists, specialised nurses etc.
Adequately funding and equipping of these
centres is essential.

Iwegbu (34) in his review of traumatic para-
plegics in Zaria suggested that the establish-
ment of a Centre for Injuries of the Spine,
with the direct involvement of the Govern-
ment through the Ministry of Social Welfare, in
the management of these patients will def-
initely improve the overall results. Igun in
Jos (28) concluded in their study that cen-
tres for spinal injuries should be established
incorporating hospital wards, theatres, gymna-
sia, nursing units, occupational therapy units,
activity centres and workshops. These cen-
tres will generate comprehensive data on
morbidity and mortality needed for future
planning. Most of these studies show that
the preventive measures are less than opti-
mal; this may be a reflection of the level
of care of these categories of patients in a
developing country. There is hence a need
for increased advocacy to optimise care espe-
cially in this case prevention of pressure ulcers.
Pressure ulcers account for one-fourth of the
cost of caring for SCI patients (35). Prevention
of these ulcers would cost less than one-
tenth of the amount spent on treatment (36);
clearly ‘more emphasis must be placed on their
prevention’ (37).
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CONCLUSION
Pressure ulcers are commonest in the sacral
region and tend to occur within the first week

Key Points

• pressure ulcers are commonest
in the sacral region and tend to
occur within the first week of
admission in the neurosurgical
wards

• the low incidence of pressure
ulcers in the ischial tuberosity
can be attributed to the fact
that the patients are managed
supine

• pressure ulcer incidence can be
reduced by prompt institution
of all the three modalities of
pressure sore prevention on
admission

• we recommend well-equipped
centres for SCI patients with
appropriate nurse : patient ratio
(3:1) should be established to
facilitate improved patient care

of admission in the neurosurgical wards. The
low incidence of pressure ulcers in the ischial
tuberosity can be attributed to the fact that the
patients are managed supine. Pressure ulcer
incidence can be reduced by prompt institution
of all the three modalities of pressure sore
prevention on admission. We recommend
well-equipped centres for SCI patients with
appropriate nurse : patient ratio (3:1) should be
established to facilitate improved patient care.
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