
Abstract
Care of neurosurgical patients in the Intensive Care Unit (ICU)

has been evolving in recent times. This included fast growing new

techniques in neuromonitoring, neuroimaging and enhanced thera-
peutic tools. The pace of evolution has not been replicated in
resource-constrained setting such as in Nigeria, despite over-
whelming evidence of its benefit to neurological patients. Patients’
outcome, including death, in the ICU is a reflection of quality of
care assessed during the hospitalization process; as many neuro-
surgical patients require ICU bed in the course of hospital care.
The objective was to characterize the profile of the patients, mor-
tality and factors associated with mortality while in the ICU at the
dawn of commencement of neurosurgical services at our centre. A
descriptive retrospective study utilizing patients’ datasets of all
neurosurgical admissions into the ICU of a tertiary hospital,
University of Abuja Teaching Hospital, Abuja, between 2013 and
2015 were analyzed for deaths and factors associated to death.
During the 3-years period, 19 neurosurgical deaths occurred in the
ICU of University of Abuja Teaching Hospital, translating to a
mortality of 63.3%. The majority of the deceased patients (n=22,
71%), was of the young age group and died from head trauma. 14
(73.7%) presented late to the hospital, and all the deceased present-
ed late to the ICU. 17 (89.5%) had head injury, of which, 84.2%
was from severe head injury. All the deceased who were adminis-
tered mannitol died. The early data suggest an unusually high mor-
tality among neurosurgical patients managed in the ICU. A reflect-
ed application of modern intensive care measures might lead to
increased survival of neurocritically ill patients.

Introduction
Globally, the need for specialized medical care is changing the

face of Intensive Care units.1-3 As many neurosurgical patients
require ICU during their hospital care, treatment of neurosurgical
patients in a specialized neurosurgical intensive care unit has
proven to be of benefit, including management and outcome.4-6 In
Nigeria, this practice is less obvious.7 There has been a progressive
upscaling of neurosurgical services due to availability of manpow-
er; the patient load is increasing, and radiodiagnostic capacities are
improving, but limited availability of financial resources chal-
lenges neurological intensive care growth. Tertiary health facilities
need to adapt ways to overcome this challenge to ensure optimum
service delivery.

The University of Abuja Teaching Hospital, Abuja, has a four-
bedded level-I mixed medical-surgical Intensive Care Unit (ICU).
In terms of ventilated patients in the ICU, clinical neurological
evaluation such as the Glasgow Coma Scale score, is difficult,
making reliance on both noninvasive and invasive monitors like
electroencephalography, intracranial pressure monitors, essential.
However, these are not routinely available in our environment yet.
Therefore, neurological and cardiopulmonary surveillance are the
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mainstay of monitoring. ICU connotes extensive diagnostics, and
artificial ventilation including the weaning process are prime rea-
sons for often prolonged ICU stay and high cost of care. The pres-
ence of an intensivist, critical care physician or even, a neurocriti-
cal care physician is of utmost benefit.8

Neurosurgical services having only being a recent innovation
at the hospital, in December 2012, neurosurgical patients started
accounting for a disproportionately high bed occupancy at the ICU
of the University of Abuja Teaching Hospital, Abuja, and given
that serious neurological disease carries a relatively poorer out-
come, an early management audit was imperative. The aim of the
present study was, therefore, to characterize the profile of the
patients, mortality and factors associated with mortality while in
the ICU at the dawn of commencement of neurosurgical services.
Thus, this study was conducted with the objective that the findings
will be helpful for implementation of strategies that would help
decrease mortality of neurosurgical patients in ICU and improve
the practice.

Materials and Methods
In this descriptive study, we recorded and analyzed the profile

of age, indications for admission, time to presentation and deaths
of neurosurgical patients at the ICU of the University of Abuja
Teaching Hospital, Abuja, Nigeria, between January 2013 and
December 2015. The Patients were further characterized with
respect to age, other concomitant injuries (polytrauma), use of
mannitol, GCS, placement/ weaning of endotracheal intubation
and surgical interventions. All information was obtained from
patients’ medical records, following approval from the HREC of
the University of Abuja Teaching Hospital, Abuja.

Results
During the period surveyed, 31 neurosurgical patients were

admitted into the ICU, complete records were found for 30 patients
and so only the 30 patients were included in the study. Males were
26 (86.7%) and females 4 (13.3%) with a male:female of 6.5:1
(Figure 1). The median age group admitted was 21-29; and 22
(71%) patients, were of the productive age group of 21-60 (Figure
2). The factors associated with death are seen in Table 1.

One of the patients with head injury was also polytraumatized
and had associated traumatic splenic injury. This necessitated an
explorative laparotomy, as seen in Table 1.

Discussion
Time to presentation

As summarized in Table 1, 6 (31.6%) patients presented to the
hospital after the 4-hours golden time9 for neurosurgical interven-
tion for intracranial haemorrhages. A further 7 (36.8%) patients
presented between 24-48 hours. Overall, 73.8% of those who died
presented late. This may not be unconnected to the poor transporta-
tion and health referral systems, including delays at peripheral and
secondary health centres, waiting for patients to begin to deterio-
rate before referral. With delays, secondary brain injuries worsen,
and prognosis steeps.

Presentation to ICU from the emergency room or ward as the
case may be presents a challenge. Often times, the prohibitive cost
of ICU admission is the main constraint inhibiting the access to
early neurocritical care needed to optimize these very ill patients.
In a clime where patients pay out-of-pocket for healthcare services,
and the initial deposit is prohibitively out of reach of the average
citizenry, extra efforts are made, causing delays. The ICU admis-
sion is such that without the initial deposit you may not be admit-
ted into the facility. This is a huge burden to optimal care. As much
as 10 (53.6%) patients were only able to be admitted into the ICU
after a day of prescribing the need for ICU admission. All these
impart on time to intervention, besides, time to craniotomy has
been found to be risk factor for mortality.10 Indication for admis-
sion

Sixteen of the 19 patients who died, constituting 84.2% of the
total (Table 1), were admitted for severe head injury. Severe head
injured patients are by definition ICU candidates. But modern ICU
is meant to provide a more promising care for this subset of
patients.11 Then, ICU protocols and the much needed multidiscipli-
nary care were yet to be established. Another key necessity for
optimal care of the head injured patient being a CT was yet to be
available in the hospital. Of the 19 who died only 10 had a brain
CT scan. A significant midline shift on CT is associated with mor-
tality.12 One of the patients who died, had moderate head injury
with associated cervical spinal cord injury, but died from worsen-
ing respiratory distress from respiratory fatigue. 

                             Article

Figure 1. Pie chart of sex distribution of deaths in the ICU. Males
were disproportionately involved in neurotrauma necessitating
ICU admission in the University of Abuja Teaching Hospital.

Figure 2. Bar chart of age distribution of deaths in the ICU.
There was a proportionate increased mortality among the age
ranges commonly involved in neurotrauma in the University of
Abuja Teaching.
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Use of mannitol
All 8 patients who had mannitol administration died, given the

result in Table 1. It is debatable if the death can be attributable to
mannitol use or other confounding factors. Again, all the patients
who had mannitol also suffered severe head injury, and so had poor
prognosis. Mannitol may have a detrimental effect on mortality
when compared to hypertonic saline.13 Only 3 of these patients had
a cranial CT scan prior to use of mannitol, signifying that the sec-
ondary role of mannitol in increased brain swelling in the presence
of active intracranial haematoma could not have been excluded.
Our practice is to use mannitol after adequate resuscitation and an
immediate admission cranial CT scan. In this way we avoid the
detrimental effects of mannitol use including acute renal failure
and instances of iatrogenic secondary brain injury. Unexpectedly,
pre-admission into our hospital administration of mannitol was
found in only one patient. We expected more patients with un-
informed use of mannitol from peripheral health centres.

Post-operative care
Of the 10 patients who had cranial CT scan, as seen from Table

1, 7 had cranial surgical procedures. While they all presented late
(>24 hours), they had GCS <8 and showed no remarkable recovery
following the procedures. One of the patients with compound
depressed skull fracture died of postoperative meningitis. Another
with splenic rupture also died, had splenectomy; presence of
extracranial injuries was a risk factor for mortality.10

Length of ICU stay
All those who died in the ICU died within one week of their

admission into the ICU, as noted in Table 1. The natural course of
cerebral edema occurring with head injury reaches a peak from the
5th to the 7th day. The deaths were increasing as the number of days
increased, up to the 6th day, contrary to the study by Tobi et al.14

which found that longer ICU-stay correlated with more patient
improvement, was similar to the finding from the Korean Neuro-
Trauma Data Bank Investigation Study15 with 56% of head injury
deaths occurring within the 1st week. But the setting of the ICU
should mitigate this. However, follow up brain CT scan were not
performed. Cerebral edema can be recalcitrant to treatment occa-
sionally.16

Endotracheal intubation
Looking further into Table 1, 12 (52.6%) of the patients died

while still having the indication for mechanical ventilation institu-
tion. But 4 had failed attempt at weaning off ventilatory support
and died while still on the ventilator. This indicated that the major-
ity of head injured patients in the ICU were yet to have the patho-
physiological processes associated with the injury brought under
control. The utility of invasive investigations like blood gas analy-
sis, brain-specific neuromonitoring devices like intracranial pres-
sure monitors cannot be overemphasized at such periods. But these
were not available. A neurointensivist expertise was also lacking.

Overall mortality
The ICU head injury mortality among neurosurgery patients

was 63.3%. While Tobi et al.,14 found a head injury mortality rate
in ICU of 52.2%, Opondo et al.,17 from Kenya, East Africa, report-
ed a mortality of 54%. The mortality figure obtained was high.
Achieving early ICU adherence to management guidelines is said
to aid in the reduction of mortality.18,19

Conclusions
The management of head injury could be very challenging to a

young and budding neurocritical unit. Head injury remain a lead-
ing cause of death among the young and productive age bracket of
developing nations. The early data suggest an unusually high mor-
tality among neurosurgical patients managed in the ICU. We rec-
ommend that while efforts are made to give the ICU its pride of
place in any hospital, equipping the ICU to an optimum level
including provision of brain-specific monitoring facilities should
be the goal. Raising and training of neurocritical care workforce is
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Table 1. Characteristics of mortality in the ICU during the study
period.

Characteristics                                                            n (%)

Time of Presentation                                                                              
<1 hour                                                                                             2 (10.5)
1 – 4 hours                                                                                       3 (15.7)
4 – 24 hours                                                                                     6 (31.6)
24 – 48 hours                                                                                   7 (36.8)
>48 hours                                                                                          1 (5.4)
Indication for admission                                                                        
Head injury                                                                                               

Moderate                                                                                      1 (5.3)
Severe                                                                                         16 (84.2)

Cervical spinal cord injury                                                               1 (5.3)
Brain tumours – advanced                                                              1 (5.3)
parotid tumour with brainstem involvement                                    
GCS (trauma)                                                                                           
3 – 8                                                                                                 16 (84.2) 
9 – 12                                                                                                 1 (5.3)
13 – 15 (Cervical spinal cord injury)                                         1 (5.3)
GCS of advanced Parotid tumour, 4                                           1 (5.3)

Polytrauma                                                                                                
Yes                                                                                                    5 (23.3)

Mannitol                                                                                                    
Yes                                                                                                   8 (42.1) 
CT (those who had mannitol prior to CT scan)                     3 (15.8)
Pre-hospital administration                                                         1 (5.3)
In-hospital administration                                                          7 (36.8)

Post-operative                                                                                          
Elevation of depressed skull fracture                                      4 (21.1)
Extradural haematoma evacuation                                           3 (15.8)
Post-Ventriculoperitoneal shunt insertion                              1 (5.3)
Had splenectomy                                                                            1 (5.3)

Time to presentation to ICU (days)                                                    
1                                                                                                        10 (52.6)
2                                                                                                         5 (26.3) 
3                                                                                                         2 (10.5)
10                                                                                                        1 (5.3)
16                                                                                                        1 (5.3)

Length of ICU Stay (days)                                                                     
2                                                                                                         2 (10.5)
3                                                                                                         3 (15.8) 
4                                                                                                         3 (15.8)
5                                                                                                         5 (26.3)
6                                                                                                         6 (31.6)

Endotracheal intubation                                                                        
Intubated                                                                                        12 (63.2)
Extubated                                                                                       5 (26.3)
Failed Extubation                                                                          4 (21.1)
Tracheostomy                                                                                2 (10.5)

Overall mortality                                                                              19 (63.3)
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another area requiring an urgent attention, towards the planning
and implementation of locally agreed protocols, based on the avail-
able published evidence, which will facilitate the use of best prac-
tice and results in improved patient care. The role of health insur-
ance policy to cater for most trauma-incident patients, is again at
the fore for an effective trauma system. Though the prognosis
appeared grave, instituting a well-designed protocol will achieve
improved outcome.

Limitations
There were some limitations. The study was a retrospective,

using death as its end point, and so neurologic outcome was not
studied, which is a good prognosticator in head injury. The failure
to have a cranial CT scan performed in all patients for adequate
pathophysiological understanding of the injury and institution of
necessary intervention is another drawback of the study, which was
as a result of non-availability and lack of funds then.
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