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A B S T R A C T

This brief communication describes the challenges faced by neurosurgeons in Low- or middle-income countries
to treat neurosurgical emergencies from intracranial bleeds (whether traumatic or spontaneous). The authors
point out that in low- or middle-income countries and Africa in particular, resources, facilities, and personnel are
lacking to follow the guidelines proposed for treating these conditions in high-income countries. The proposal
offered here is to move to early surgical intervention because algorithms to monitor patients under conservative
management guidelines are often not possible.

1. Background

Intracranial hemorrhage requiring surgical evacuation (whether
traumatic or not) is generally a significant cause of mortality and often
challenging to manage in most low- or middle-income countries. This is
as a result of inadequate intensive care facilities, insufficient medical
personnel for proper neuromonitoring required to accurately know
when to abandon conservative management for surgical intervention
and various logistic difficulties in getting surgery done as soon as in-
dicated for such emergencies. In addition, there are still very few
neurosurgeons for the populace in such settings as well.

Over the decades, findings from various studies on spontaneous
intracranial bleeds have formed the basis for most guidelines on when
to intervene with surgical treatment for these patients [1–4]. Surgical
Trial in Lobar Intracerebral Hemorrhage (STICH II) trial and other such
trials have been well documented to influence timing of surgery.
Amongst other criteria for intracerebral hemorrhage, current re-
commendation for surgical intervention over medical management in-
clude persistently elevated ICP (intracranial pressure) in spite of op-
timal medical therapy and rapid neurologic deterioration [3,4]. By all
standards, these would ideally require serial ICP measurements by ex-
perienced personnel and close neurological observation in a neu-
rointensive care unit [4–7]. This is because raised ICP is the most im-
portant factor for mortality in both traumatic and spontaneous

intracranial hemorrhage.
In neurotrauma on the other hand, the current guidelines for

abandoning conservative care for surgical intervention in patients with
traumatic acute extradural hematoma include total volume of clot more
than 30cm3, maximum thickness of more than 15mm, midline shift on
CT scan more than 5mm, a Glasgow coma score of less than 8 as well as
presence of neurologic deficits [1]. However, the conservative care
must ideally be done with ICP monitors and close neurological ob-
servation in a neurological centre1. Current guidelines for surgical in-
tervention without any consideration for initial conservative care in
patients with acute subdural hematoma include clot thickness more
than 10mm or midline shift more than 5mm irrespective of the
Glasgow coma score, or clot thickness less than 10mm and midline shift
less than 5mm but with an intracranial pressure of 20mmHg or more,
drop in Glasgow coma score by 2 points or more below initial score
from time of injury to admission, or either asymmetric or fixed and
dilated pupils [2]. Dynamic intracranial pressure monitoring signals the
time when additional imaging examinations are needed in order to
single out patients who should have timely surgical intervention [7].
The capacity and facility for these are still grossly lacking in most low-
and middle-income countries, and this is largely due to prevailing poor
economic situation in most cases. In addition to these problems, there
are only a few with access to medical insurance capable of offering
adequate financial back-up to meet up with the costs of serial CT scans
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as well as ICP monitoring with prolonged ICU care which may be re-
quired for such cases. Additionally, the heavy burden of head injuries in
low-income countries is an extra reason suggesting the need for a more
simplified treatment strategy. An attempt to assess and summarise the
quality of previous clinical standard practice guidelines for neuro-
trauma into one single standard guideline identified only 1 out of 24
such guidelines formulated in a middle-income country, while all the
remaining 23 guidelines which were developed in high-income coun-
tries were of more quality [24]. None was identified from a low-income
country. Most of these other guidelines had limited applicability for
resource-challenged settings [24,26].

Raised ICP is the most important factor for mortality in both trau-
matic and spontaneous intracranial hemorrhage. The pressure could be
as a result of mass effect from the bleed or secondary hydrocephalus
from blocked CSF pathway. Either way, the earlier the pressure is
normalised, the better for prognosis. In standard centres, the protocol
involves continuous monitoring of ICP with ICP measuring devices
along with medical management of raised ICP. Some involve the use of
ventricular drainage as a means of reducing ICP. The facilities for such
are too expensive in most low- and middle-income countries.

Bleed in the ventricle is never to be ignored particularly when the
CSF pathway is completely compromised at the time of CT scan review
or if there is a possibility that it could be because of ongoing bleeding
which is usually obvious with serial scan. In low- and middle-income
countries however, it is often unlikely that the patient would be able to
do further serial CT scans because of cost and the logistics involved.
Therefore, an earlier surgical intervention would be expedient to
manage such patients appropriately based on clinical presentation and
findings of brain CT scans. Of course, where the facilities are available,
the standard protocol of medical management of ICP control, serial CT
scan, ICP monitoring with or without ventricular drain would be re-
commended.

Surgical approaches will depend on the aetiology and findings from
the initial CT scan. Generally, it is widely believed that surgical eva-
cuation of a clot after an intraparenchymal bleed in the brain not only
eliminates the mass effect and prevents intracranial herniations, but
also eliminates the chances of the hematoma expanding, improves brain
perfusion, reduces tendency for development of brain edema and re-
moves blood products which may be a potential source of secondary
injury to the brain [4,10–17]. All these effects progressively worsen
over the first 24 h after the bleed and may lead to irreversible injury
within few hours [12,15,18]. This has been attributed to the concept of
a penumbra of functionally impaired but yet potentially reversible
neuronal injury surrounding the clot [11,12,14,19]. Previous studies in
animals have suggested that early removal of the clot reduces the
ischaemic damage in this zone [12,19]. In addition, a third of these
patients are still actively bleeding by the time they present at the
emergency department, and the increase in the size of the blood clot
during the first few hours after its onset is thought to be a key de-
terminant of neurological deterioration [16].

According to final findings from the second Surgical Trial for
Intracerebral Hemorrhage (STICH II), early surgery was postulated to
have a small but clinically relevant survival advantage for patients with
spontaneous superficial intracerebral haemorrhage [4,20,21]. Ad-
ditionally, mortality rate at 6 months was 18% in the early surgery
group compared to 24% in the initial conservative treatment group
[16,20,21]. However, though this benefit was not demonstrated to be a
significant one, many agree that timely and aggressive management in
the acute phase may mitigate secondary brain injury [15–17].

Furthermore, in the initial stages of the STICH II study, 62 (21%) of
291 patients assigned to initial conservative treatment went on to have
delayed surgery but at the time of the delayed surgery, these patients
were in deeper coma with worse neurological deficits than were those
in the early surgery group [10,20]. This trial was in a high-income
country where the need for urgent surgical intervention could be
quickly met with as a result of adequate facilities for specialized

neuromonitoring and readily emergency neurosurgical service [22].
The scenario is not easy to duplicate in most low- and middle-income
countries. Patients are better off with an early surgery based on pre-
sentation, clinical and radiological findings [23].

2. Recommendation

This brief communication describes the challenges faced by neuro-
surgeons in Low- and middle-income countries to treat neurosurgical
emergencies. Intracranial hemorrhage (whether traumatic or sponta-
neous) requires adequate optimization to maximize clinical recovery
and functional outcome [13]. In view of the various difficulties in low-
and middle-income countries and other resource-constrained settings as
highlighted, rather than currently accepted algorithms of initial med-
ical treatment of raised ICP from intracranial bleed (whether traumatic
or spontaneous) under close monitoring with serial brain scans and
surgery being the last resort following failure of medical treatment, we
recommend early surgical intervention on presentation in the following
circumstances for any patient who qualifies for initial conservative care
under close monitoring with neuroimaging and ICP monitoring :

• Unavailability of ICP monitoring device

• Unavailability of standard ICU (or at least HDU) facility, equipment
and staff

• A minimum of three Serial CT / neuroimaging scans not readily
available after initial CT imaging

Secondly, data can be utilized from early surgical intervention arms
of the STICH

studies cited to get at an estimate of outcomes using this approach in
low- and middle-income countries and then extrapolated to propose
specific criteria for select patients who meet the criteria for initial
conservative care under neuroimaging in low- and middle-income
countries. It is important to note at this point, that some studies have
revealed that traumatic brain injury management in low-income
countries is grossly underrepresented in the literature [25,26]. Conse-
quently, there is a lack of exact information from such countries re-
garding surgery for intracranial (traumatic) conditions. Hence, the need
for this suggested modification in strategy of care may be more pressing
than it already appears [24].

Instead of currently accepted guidelines, this approach has potential
for better long-term outcomes in Africa and other low- and middle-in-
come countries, although there is still need for a prospective study to
confirm if it is truely so. Though the outcomes in terms of full neuro-
logic recovery and return of normal function may not be satisfactory in
all cases, it would be more beneficial in reducing morbidity and mor-
tality along with less economic burden and cost of neurosurgical care in
such settings with limited capacity [1–3].
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