
 Nepal Journal of Neuroscience, Volume 3, Number 1, 200640

Traumatic brain injury remains one of the most
common causes of mortality.17,25,36,46,69, Head injury
contributes to a significant proportion of patients

who die from trauma.36 Sequelae to these injuries represent
the major cause of neurological disability.17,25,46,69 Many
deaths occur before admission to hospital and most of those
occurring after admission happen within the first month.31

In present article we analyze the causes of mortality due to
head injuries at our center and review the relevant literature
whether these mortalities can be avoided.

   Traumatic brain injury remains one of the most
common causes of mortality and head injury
contributes to a significant proportion of patients who
die from trauma. In this part of developing world we
need to develop strategies those are compatible with
limited resources and at the same time these can
prevent trauma and head injury related mortality.
Improved treatment within the “golden hours” and
aggressive neurocritical care management as describe
in the literature for these patients can result in
increased survival from injuries which would have been
fatal previously. Head injuries are largely preventable
and best way to care brain is prevention. Public
awareness and prevention programmes targeting the
high-risk groups, modifying risk-taking behavior
among the young, fall prevention and home safety
issues in the frail elderly can be adopted to avoid
trauma. In present article we analyze the causes of
mortality due to head injuries at our centre and review
the relevant literature whether these mortalities can
be avoided.
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Head Injuries and Mortality:
Where can We Improve? A
Single Institution Experience

Materials and Methods
   A retrospective descriptive study was undertaken,
reviewing  traumatic deaths at B.P.Koirala Institute of Health
Sciences, Dharan, Nepal for the period of January 2005 -
December 2005. All the records for the specified period
were reviewed, compiled and collected manually.
Demographic information, causes of injury, dates of
admission and discharge or death, conscious level and
other clinical details, radiology results, any surgical
operations undertaken, and outcome were recorded and
analyzed.

Results
   There were a total of 226 deaths during this period due to
different causes and in 42 patients it was due to head injury.
The youngest patient was  6 years old and the oldest 80
years with a mean of 38.26 years. Majority of the patients
were young adults in  the 2nd to 5th decade (78.6%) of life
(Figure 1).  Male were commonly affected (73.8%) than
female with a male to female to ratio of 2.82:1. The majority
of the patients (31 (73.8%)) died in the first 48 hours
whereas 11 (26.2%)  patients died after 48 hours of
admission. Road traffic accidents (RTAs) were the most
common of injury (38.0%) followed by fall from height
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(35.7%) and assault (16.7%). There were 2 cases of bull
injury and one case each of gun shot injury and suicide
(Figure 2). Loss of consciousness was the most common
symptom (81%) followed by vomiting (52.4%). Two patients
had early post-traumatic seizures. Other manifestations
were ear, nasal or oral bleed, pain abdomen in patients with
abdominal injuries and focal weakness in patients with spine
injuries (Table 1). The majority of the patients (31 (73.8%))
sustained severe head injury followed by minor  and
moderate head injuries in 9 (21.4%) and 2(0.5%) patients
respectively. Mean Glasgow Coma Scale was 7.8 with a
standard deviation of 4.2 suggestive of a trend towards
severe head injuries. Eight patients (19%) had clinical
features of aspiration at the time of presentation to
emergency room. Patients with abdominal trauma, traumatic
bilateral lower limb amputation and degloving injury to the
lower presented with severe shock. One female patient
sustained trauma during pregnancy and presented with
septic abortion. Four patients had associated spine injuries
(Table 2).  The most common CT scan findings (Table 3)
were skull fracture (61.9%), acute subdural haematoma
(35.7%) and subarachnoid hemorrhage (14.3%). Six patients
had normal CT scan. Other less common lesions were diffuse
axonal injury, pneumocephalus, massive extradural
haematoma, IVH, ICH, cerebellar haematoma, brain stem
contusion and infarction due to herniation. The majority of
the patients showed multiple injuries to the brain and skull.
Because of the severity of injury often compounded by the
limitation of available resources, most of these patients
were treated conservatively.

Discussion
   As in the present series head trauma is the leading cause
of death in young adults and more commonly males are
affected.7,14,51,54,70,

Airway and Pulmonary Complications
Almost one fifth of the patients in our series presented

with features of aspiration that may be due to altered

Figure 1. Graph showing  the age distribution (n=42).

sensorium as most of them sustained severe head injuries.
Adequate protective reflexes in the airway are important
and the suppression or absence of these reflexes has been
suggested as leading to aspiration pneumonia in these
patients.47 Independently, but especially in conjunction with
hypotension, hypoxaemia and hypocapnia as well as
hypercapnia are recognized as major extracranial variables
influencing outcome in severely head injured patients.12,42

Neurological deficits can then be compounded by
complications such as ARDS and aspiration pneumonia
that can be minimized if not prevented.45 The pre-hospital
phase seems to be the most critical period in determining
the ultimate outcome after traumatic brain injury. 53 Critical
to the outcome are rapid interventions to prevent secondary
brain damage. Fundamental goals of the resuscitation of
head injured patients are the restoration of oxygenation
and ventilation and the restoration of circulating blood
volume and arterial pressure.12 The nurse is a key health
care professional who can implement these interventions
and effect better patient outcomes.45  Pre-hospital
endotracheal intubation for the purpose of controlled
ventilation may prevent secondary brain injury in patients
with severe head injury.29 This early definitive control of
the airway by endotracheal intubation and controlled
ventilation should reduce the likelihood of hypoxaemia,
hypocapnia, and hypercapnia and may prevent secondary
brain injury.43 However with limited resources, less
sophisticated ventilators and the limited ability to monitor
oxygenation and ventilation in the prehospital setting, the
‘quality’ of ventilation initiated in the field are uncertain.29

Acute SDH and Mortality
The poorer prognosis in patients with ASDH (Figure

3), who lapse into coma immediately after sustaining a head
injury, as described by several authors, can be explained
by the almost constant association between ASDH and
DAI in victims of fatal road traffic accidents.26 Acute
subdural hematoma (ASDH) and diffuse axonal injury (DAI)
are both produced by the same mechanism - acceleration
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Figure 2. Graph showing  the mode of injury (n=42).
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of the head, and its frequency varies according to the
biomechanical characteristics of acceleration/deceleration
rates.21 For this reason, they are commonly associated in
victims of head injury due to road traffic accidents, in which
inertial (acceleration) forces are the primary mechanisms.
Diffuse axonal damage is responsible for immediate post-
traumatic coma, whereas ASDH causes compression of the
brainstem, producing secondary unconsciousness.3,23

When these two types of brain damage are associated, a
poorer prognosis can be expected, even if treatment of the
ASDH is started early.21, 26, 56 Because of lack of expertise
majority of the patients were treated conservatively and
this is true in most of the places in Nepal. The usual
management of acute SDH is surgical. The use of early
surgery, however, has not always improved the outcome.
The mortality rate is from 37-57%. Most cases of acute SDH
with low GCS score had poor outcomes, and one of the
reasons was the frequent association of diffuse cerebral
swelling.2, 15, 28, 66 It is recommended that surgery should be
performed as early as possible, specially in patients with
GCS of 8 or below, with more than five millimeter shift of
midline, without waiting for deterioration in the clinical
condition or rise of intracranial pressure. Failure to observe
progressive improvement and not evidence of deterioration
is in itself an indication for surgery.58,62 Inspite of very
concerted efforts on the part of others, in achieving this

four hour target, there has been no clear confirmation of
such excellent results in the management of ASDH.58,63 Acute
encephalocele during operation and non-restoration of
postoperative brain hernia is a leading cause for
unsatisfactory results. Recently standard large trauma
craniotomy (SLTC) has been adopted in treatment of acute
subdural hematoma and reported to have better effect than
routine craniectomy (RC).32 Standard large trauma
craniotomy can attenuate brain hernia and the mortality of
the patients with acute subdural hematoma . The incidence
of complication can also be decreased. But the long term
life quality of the patients can not be improved. 44 By using
extended exploration and extensive internal and external
decompression good early effect can be achieved through
removing intracranial hematoma and severely injured brain
tissue completely, reducing intracranial pressure effectively
and avoiding brain hernia.11,74

   Unsatisfactory decompression aggravates brain edema,
swelling, brain tissue compact and brain hernia, and finally
leads to death. Our results indicated that the mortality, post-
operative intracranial pressure, incidence of post-operative
ignored and recurrent hematoma were higher in the routine
craniotomy group than in the large trauma craniotomy group.
Using standard large trauma craniotomy makes the exposure
of the frontal, temporal and parietal lobes, the bases of the
frontal and temporal lobes and the frontal pole and the
temporal pole more feasible. Ninety-five percent unilateral
supratentorial hematoma can be removed. The bleeding from
the bridge veins leading to the sagittal sinus, transversal
sinus, petrol sinus and anterior and middle skull base can
be controlled. Complete decompression makes the brain
move to the decompressed side and restoration from hernia
easier. The sphenoid bone ridge is removed for better vein
reflux. Standard large trauma cramiotomy also helps improve

Table  1. Bar-graph to show the proportion of UK
population aged 65 or more between 1979 to 2000.

Clinical features                                          No.

Loss of consciousness                                    34

Headache                                                        2

Vomiting                                                         22

Ear bleed                                                         7

Nasal bleed                                                     5

Oral bleed                                                       1

Seizures                                                           2

Focal weakness                                               4

       Hemiplegia                                              1

       Paraplegia                                              1

        Quadriplegia                                          3

Pain abdomen                                                 3

Associated injuries No.

Haemothorax 2

Aspiration 8

Haemoperitoneum 2

Liver tear 1

Femur fracture 2

Cervical spine injuries 3

Dorso-lumbar spine injuries 1

Traumatic lower limb amputation 1

Degloving injury lower limb 1

Septic abortion 1

Table  2. Showing associated injuries (n = 42).
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the local blood flow and reduce brain edema.11,74 Surgical effect is
closely related to pre-operation GCS and pupil status. For patients
with pre-operation GCS 3-4 and double pupils dilation, especially
both pupils dilation for more than 60 minutes, it should be
considered that extensive cortex contusion and diffused brain
injury exist.58, 63  Although perioperative mortality and incidence
of early lethal complication can be greatly reduced, long-term life
quality can not be obviously improved, and recovery of
intelligence and reduction of incidence of late complication are
not evident.32, 44

Diffuse Axonal Injury (DAI)
   DAI is caused by shearing or tensile strains at the time of injury,
when different structures move relative to one another.4,20,21 MR
imaging has clearly demonstrated evidence of DAI in patients
with severe head injury.19 The TCDB (traumatic coma data bank)
group found that the mortality of diffuse injury type I and II is
9.6% and 13.5%, not 0%.39 Consequently, better understanding
of the recovery process of posttraumatic coma can affect the
early management for patients with DAI. Patients with no
abnormal CT findings have a better outcome than patients with
diffuse brain swelling.39,68 Patients with traumatic hyperextension
of the head may have both DAI and lesions of lower brainstem
caused by direct impact and not shearing.8 Mortality is
significantly higher in patients with lower brainstem lesions than
in patients with DAI of the upper brainstem.16

Subarachnoid Hemorrhage
   Traumatic subarachnoid hemorrhage usually arises from
hemorrhagic contusion with bleeding into the subarachnoid space.

Traumatic SAH is a frequent occurrence in severe head injury
(26-53%).46 The most frequent location is over the convexity,
followed by the fissures and basal cisterns. CT shows
increased attenuation in the cortical fissures and sulci or
basal cisterns. Traumatic SAH is seen more often in the
cortical sulci near the surface than in the basal cisterns as
with aneurysmal rupture. A larger extent of traumatic SAH
is related to a poorer outcome. A twofold increase in the
risk of dying was noted in the group with traumatic SAH.
However, in patients with mild and moderate head injury
the adverse influence of traumatic SAH on outcome was
much less pronounced.40

Contusions
   As already has been discussed in present series
association of contusions with other lesions as well i.e.
acute SDH etc. may be the cause of poor outcome in these
patients. However, some patients who talk after head trauma
unexpectedly deteriorate and die. This is a case of “talk
and die” head injury. Brain contusion is the major cause of
delayed deterioration and death of patients with head
trauma.34

Acute Cerebral Swelling
   Acute cerebral swelling may be due to increased water
content of brain tissue. This results from brain edema and
increasing cerebral blood volume. The mass effect raises
intracranial pressure, and acute hemispheric swelling is
related to ischemic brain damage as a consequence or a
cause, all being related to poor outcome. CT findings in
diffuse cerebral swelling include the following:
homogeneous decreased density, non-visualization of
cortical sulcal spaces, loss of the gray-white matter
interface, relative hyperdensity of the cerebellum (white

Findings No.

Acute SDH 15

Fracture 26

Acute SDH 25

EDH 3

IVH 3

ICH 1

SAH 6

Cerebellar haematoma 1

Brain stem contusion 1

Infarction 1

Diffuse axonal injury 2

Pneumocephalus 3

Normal 6

Table  3. Showing  findings on CT scan (n = 42).

Figure 3. CT scan head showing acute subdural
hematoma on the left side.Abbreviation, CT = computed
tomography.

Head Injuries & Mortality



 Nepal Journal of Neuroscience, Volume 3, Number 1, 200644

cerebellum sign), effacement of the basal cisterns, especially
the perimesencephalic cisterns, and bilateral compression
of ventricles (Figure3). Cerebral swelling may sometimes
be associated with fatal outcome due to acute cerebral
edema. The mortality rate is 22-77%.37

Brain Stem Lesions
   Primary or secondary hypothalamus and brain stem
damage can also make the patient’s condition more
complicated (Figure 4). Most of patients would die of brain
function failure in a short time. For patients with GCS 5-8
and with or without single or both pupils dilation, extensive
cortical contusion usually exists. But deep brain structure
damage is not severe.11,74

Gun-shot Injuries
   In gun shot injuries, early and deep debridement of
devitalized brain tissue and removal of all accessible foreign
bodies and bony fragments is also advocated.1,6 Many
studies suggest that deep and maximal debridement of
devitalized brain tissue and removal of all accessible foreign
bodies and bony fragments must be performed as
aggressively and early as possible to prevent the resultant
edema associated with devitalized brain tissue.6 An indriven
foreign body or large amounts of necrotic brain tissue is
generally considered to be an important source for epileptic
seizures and increased infection rate.30,59 However, the
presence of retained fragments may have no relationship
with the development of either infection or seizure
disorder.60 On the other hand, favorable outcome can be

achieved in some such patients, indicating deep and
aggressive debridement of necrotic brain tissue to
prevent the further swelling that sharply raises
mortality.33, 41

Elderly Patients and Head Injury
   The management of severe and moderate traumatic
brain injuries (TBI) is very labor-intensive and costly
for the institution and the families involved. Many who
survive have a protracted hospital stay requiring multi-
disciplinary rehabilitative and supportive care, thus
resulting in multiplied financial and emotional burden to
the families.36 This is especially true for the elderly with
TBI.35, 50 Many studies have noted that the elderly have
much poorer outcomes at all levels, even with comparable
Glasgow Coma Scores (GCS) on admission.55, 65 They have
lower impact injuries and lower rates of multiple injuries,
but with more severe computed tomography (CT) scan
findings (mass lesions, subarachnoid haemorrhage
[SAH] and midline shift).48,61,72 Some authors have
suggested a critical age threshold for worsening
prognosis at 55 to 60 years of age.9,38,72 Several theories
have been suggested, but these are still open to
speculation and need further studies.65, 72 Elderly patients,
with their comorbidities and increasing physical frailties,
are at significant risk from TBIs. A standardized protocol,
aimed at maintaining an adequate cerebral perfusion
pressure (CPP) comparable to existing published
guidelines for the management of moderate and severe
TBI, was implemented in our neurointensive care unit in

Figure 4. CT scan of head of a patient with a small frontal epidural hematoma and diffuse brain swelling. Abbreviation,
CT = computed tomography.
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1996.49 While this protocol has shown its relative efficacy
in improving outcomes, there is no specific study in the
local context which analyses its efficacy in the elderly
population.49 The elderly with head injury needs to
be  r eassessed  by  neurosurgeons  a f t e r  in i t i a l
resuscitation. In cases when the presenting GCS is
poor and the patient has significant comorbidities,
counse l ing  and  d i scuss ions  o f  the  po ten t i a l
outcomes with their families should be done before
further therapies are instituted. In our center, the data
in this study can be used when counseling the
patients’ families, as there are no previous local data.
This will help in the judicious use of the limited
resources  ava i lab le ,  as  wel l  as  to  reduce  the
emotional and financial burdens to the families
concerned.18 Major traumas, particularly serious head
injury, is asso-ciated with high mortality in people
over 65 years.52 It has been suggested that in older
patients with a Glasgow coma score of or less, it is
more appropriate to err on the side of inactivity and
withhold intensive treatment.5,73 However, up to 60%
of older patients with head injuries can make a full
recovery and take up no more resources than younger
pat ien ts . 57,71.Rapid  ident i f ica t ion  and surgica l
decom-pression of haematomas may be the most
important aspect of treatment in older patients. A
more aggressive approach to performing computed
tomography  i s  there fore  ind ica ted . 57,71  Ear ly
computed tomography is particularly important in
older patients because haematomas often present
with atypical histo-ries and often are not associated
with focal signs.10

Motorcyclists, Helmets and Head Injury

   In one study among the motorcyclists with head injury,

the proportion with serious head injury was higher than
the other MVI patients. This seems to imply that there is a
limit to the protection by helmets against head injury
beyond which other factors, for example, crash
characteristics, will affect severity of head injury even in
helmeted motorcyclists. This has important bearings on
public health and education in that safe riding habits and
behavior must be promoted together with helmet use to
see a reduction in the number of motorcycle casualties.64

Where the helmet law has been successful in changing the
pattern of head injury among motorcyclists, they remain
vulnerable to extremity injuries. Wounds and fractures of
the limbs have resulted in many more motorcyclists
requiring follow up care with either primary healthcare
givers or at the orthopaedic outpatient clinic, resulting in
higher health resources utilization. Being younger and
within their economically active years, the longer sick leave
resulting from injuries translates into economic loss for the
motor-cyclists and for the society.64  Motorcyclists are also
vulnerable to severe thoracic injury. The proportion of
motorcyclists with thoracic injury is not significantly
different from other MVI victims but the proportion with
severe thoracic injury is very much higher among
motorcyclists. Although the abdomen like the thorax is
equally exposed to injury, interestingly, the proportion of
severe abdominal injury among motorcyclists was much
lower than other MVI patients. More work will need to be
done to understand motorcycle crash characteristics to
explain the difference in injury patterns between the thorax
and the abdomen. Possibly because of the small number of
patients who met the major trauma definition, comparison
between motorcyclists and other MVI victims did not yield
any additional significant differences.64  In summary,
compared with other MVI victims, fewer helmeted
motorcyclists sustained head injury. When head injury
occurs in helmeted motorcyclists, it tends to be more severe.
Motorcyclists remain vulnerable to extremity injury and to
severe chest injury even though the same is not observed
for abdominal injury. Though helmet laws have been in
place in Singapore for a long time, more can be done to
reduce the heavy fatality toll among motorcyclists,
especially by promotion of safe riding behavior.64

Can we do more?
   The introduction of an evidence-based protocol to guide
the management of patients with severe head injury has
been associated with a signiûcant reduction in both ICU
and hospital mortality.13 Guidelines and protocols have been
introduced into clinical practice as a means of reducing the
variation in clinical management that may result in
suboptimal outcomes and increased costs. Indeed, the
implementation of clinical man-agement protocols or
guidelines can change practice and may improve outcome.24

In intensive care practice, protocols or guidelines for the
management of sedation, weaning from mechanical
ventilation and antibiotic selection have been associated
with improved outcome.27 Head injury remains a leading

Figure 5. CT scan of head of a patient with
intraventricular and brain stem hemorrhage.
Abbreviation, CT = computed tomography.
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cause of death among young adults in the industrialized as
well as developing world, and survival with moderate or
severe disability is more common than expected, even after
a mild head injury.22,67 Some studies have suggested that
implementation of a protocol has resulted in a relative
reduction in mortality of almost 30% in the hospital. We are
also agree that implementation of locally agreed guidelines,
based on the available published evidence, facilitates the
use of best practice and results in improved patient care.13

Conclusions
   Prevention is the best way to care brain. However it seems
that head injuries are the byproduct of development and
increasing day by day. Improved treatment within the
“golden hours” and aggressive neurocritical care
management will result in increased survival from injuries
which would have been fatal previously. This increase in
survivors can be achieved by optimum and judicious use
of the healthcare system, implementing sophisticated
treatment options in the brain injured persons. Also as
head injuries are largely preventable, public awareness and
prevention programmes targeting the high-risk groups are
of paramount importance. Awareness programs can be
incorporated into the school educational curriculum to
modify risk-taking behavior among the young. Fall
prevention and home safety issues in the frail elderly should
be highlighted and taught to the caregivers.
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