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Background: The aim of this study was to investigate the factors which influence mortality of
patients with traumatic intracranial hematomas (ICH).

Methods: Following ethical approval, the records of patients admitted to the Kenyatta National
Hospital neurosurgical unit between January 2000 and December 2009 and who were diagnosed
with traumatic ICH were retrieved and reviewed. The outcome measured was mortality during
admission. Analysis was done using Statistical Package for Social Sciences (SPSS) version 12.
Results: During the study period, 608 patients were admitted with a diagnosis of traumatic
intracranial haematoma. 89.3% were male and 10.7% female with a mean age was 35.33 years
(+/- 17.420). 59.3% of patients with preoperative GCS scores of <8 died, while only 11% and
3% deaths occurred in the patients with moderate and mild head injury respectively. 70.4% of
patients with unreactive pupils died as compared to 7.5% of patients with bilaterally
symmetrical reactive pupils (p=0.002). There was a statistically significant increase in mortality
in patients who did not undergo surgical intervention (26.1% ; p=0.000) as compared to those
who were operated (15.7%; p=0.000). The mean time from accident to surgery was 3 days.
Patients who were operated on more than 4 days after the initial trauma had a mortality of
42.1% as compared to 9.3% for patients operated on within 24 hours.

Conclusion: An increased risk of death was observed in patients who are over 61 years of age,
have lower preoperative GCS, the presence of pupillary abnormalities and a long interval
between trauma and decompression.

Introduction

Traumatic intracranial haematomas (ICH) are some of the most common traumatic neurosurgical
emergencies which often require surgical intervention. It is estimated that intracranial haematomas
occur in 25-45% of severe traumatic brain injuries, 3—12% of moderate cases, and approximately 1 in
500 patients with mild head injury" > °. Although there have been drastic developments and
improvements in neurotraumatology, emergency medical service systems, neuro-intensive monitoring
and treatment, ICH is still a disorder with a very high mortality rate and extremely poor prognosis
among traumatic brain injuries” > °.

Therefore, identifying reliable prognostic factors for traumatic ICH to improve the surgical results in
these patients is important. However relatively few studies have focused on the factors that affect the
outcome of patients with surgically treated traumatic ICH. In addition, to the authors’ knowledge
there has been no other study that addressed Intracranial Haematomas among Kenyan patients.
Kenyatta National Hospital is a national teaching and referral hospital with a bed capacity of 2000 and
the largest neurosurgical unit in the Great Lakes region. Through this center, the great majority of
neurosurgical referrals are managed. We reviewed records of patients who were diagnosed with
traumatic ICH to elucidate which factors are related to mortality of this lethal disorder with a view to
improve functional outcome.

Patients and Methods

Following ethical approval, the records of 608 patients who were admitted to the Kenyatta National
Hospital and were diagnosed with traumatic ICH between January 2000 and December 2009 were
reviewed. We categorized all variables which might have been related to the functional recovery and
mortality into three groups : 1) clinical variables; gender, age, mechanism of injury, preoperative GCS
scores, preoperative pupillary abnormalities 2) computerized tomography (CT) variables; location of
hematoma, midline shift 3) surgical variables; type of surgery, time elapsed from accident to surgery.
The GCS score is usually determined on admission and all patients were divided patients into three
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groups; those with GCS scores of 3 to 8, 9 to 13 and 13 to 15 for statistical analysis. For logistic
regression analysis, patients were classified as having 0, 1, or 2 reactive pupils.

Data was collected in pre-formed questionnaires, coded and analysis carried out using Statistical
Package for Social Sciences (SPSS) version 11.5. Frequencies and means were computed for
description of the various variables, discrete variables compared using the Chi-square test and
continuous variables compared using the Students’ t-test. Logistic and univariate linear regression
model were run to determine which variables are independently associated with functional recovery
and mortality. A p value <0.05 was considered statistically significant.

Results

During the study period, 608 patients were admitted at Kenyatta National Hospital with a diagnosis of
traumatic intracranial haematoma. Five hundred and forty three patients (89.3%) were male and 65
(10.7%) female. The mean age was 35.33 years (+/- 17.420) with a range from 6 months to 96 years.
Majority of the patients (49%) were aged between 26 and 45 years while 5.6% and 9.4% were aged
below 13 years and older than 61 years respectively. The most common cause of injury was assault
(48%) with road traffic and falls accounting for 28% and 24 % respectively.

Figure 1. The Age Distribution of Patients with Intracranial Haematomas

Road traffic Assault Fall
accident

3
\ﬂk

Figure 2. Aetiology of intracranial hematoma
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Figure 3. A representation of the anatomical locations of post-traumatic hematomas

A total of 290 patients (47.7%) presented with an extradural haematoma and 259 (42.6%) with a
subdural haematoma while 24 (3.9%) patients presented with both haematomas. Other post-traumatic
lesions included intracerebral hemorrhage (126; 20.7%), subarachnoid haematomas (21; 3.5%),
contusions (49; 8.1) and skull fractures (169; 27.8%). The parietal lobe was the most common
location of intracranial hematomas accounting for 68% of the cases while the occipital lobe was the
least common with 12.8%.

Of the 608 patients in our series, 112 patients died while hospitalized and the overall mortality rate
was 18.4%. The mean age of these patients was 38.37 years + 16.518 with a range from 2 to 96 years.
Eleven contributory variables to death were analyzed separately in univariate analyses. Consequently,
eight factors were found to be significantly related to death (Table 1). A significantly higher mortality
rate of 23.3% and 26.3 % was observed amongst patients aged between 46 to 60 years and older than
61 years respectively (p=0.025). It was also observed that the mortality rate increased in direct
proportion to an increase in age.

With regards to sex, one hundred and six (94.6%) of the patients who passed away during admission
were men while 6 (5.4%) were women (p=0.026). In addition, there was a higher mortality for
patients with subarachnoid hemorrhage (43%) with the lowest mortality being observed among
patients with extradural hematoma (15%). The admission GCS score was highly correlated with
hospital mortality (p=0.000). Of the 148 patients with preoperative GCS scores of 8 or less, 83
(59.3%) died. By contrast, only 22 (11%) and 7 (3%) deaths occurred in the patients with scores
ranging from 9 to 12 and greater than 13 respectively. Details of the various components of the
Glasgow Coma score were available for 492 patients. The mortality rate for patients with a motor
score of 6 was 4.8 % as compared to 72.7% amongst patients with a motor score of 1 (p=0.000). In
addition, higher vocal and eye responses were associated with statistically significant lower mortality.

Details of pupillary reaction to light were documented for 589 patients as follows: 466 patients
(79.1%) had symmetrical reactive pupils, 69 (11.7%) had anisocoria but reactive pupils and 54 (9.2%)
had homolateral unreactive mydriasis. When pupillary characteristics were cross tabulated with
outcome, 70.4% of patients with unreactive pupils died as compared to 7.5% of patients with
bilaterally symmetrical reactive pupils (p=0.002). Further, of the 406 patients with a history of loss of
consciousness, 24.9% died during admission as compared to 5.4% mortality in patients with no
history of loss of consciousness (p=0.000).

A history of convulsions was associated with a higher mortality 26.6% as compared to 17.3% of
patients who did not have such a history (p=0.157)



Table 1. Factors Significantly Related to Death
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Clinical variables No. of patients Mortality (%) p value
Total 608 112 (18.4%)

Sex Distribution 0.026
Male 543 106 (19.5%)

Female 65 6 (9.2%)

Age Distribution (Years) 0.025
<13 34 4 (5.9%)

14-25 157 17 (10.2%)

26-45 298 63 (21.1%)

46-60 60 14 (23.3%)

>61 57 15 (26.3%)

Mechanism of Injury 0.018
Assault 173 15 (8.7%)

Motor vehicle collision 94 19 (20.2%)

Fall 87 3 (3.4%)

GCS 0.000
>13 235 7 (3%)

9-12 200 22 (11%)

<8 148 83 (59.3%)

Pupillary Abnormalities 0.002
Reactive to light 466 35 (7.5%)

Anisocore but reactive 69 38 (55.1%)

Areactive to light 54 38 (70.4%)

History of loss of Consciousness 0.000
Yes 406 101 (24.9%)

No 202 11 (5.4%)

History of Convulsions 0.157
Yes 64 17 (26.6%)

No 538 93 (17.3%)

Mode of Referral (N=566) 0.612
Directly from accident scene 272 47 (17.3%)

From another health facility 294 53 (18.0%)

Surgery Done 0.000
Yes 447 70 (15.7%)

No 161 42 (26.1%)

Type of Surgery 0.095
Craniotomy and evacuation 337 62 (18.4%)

Burr hole evacuation 83 5 (6%)

Craniotomy and elevation of depressed skull 23 0

fracture

Elevation of depressed skull fracture only 4 1

Time Interval from Trauma to Surgery 0.087
<24 hours 227 21 (9.3%)

1 to 2 days 101 23 (22.8%)

3 to 4 days 223 44 (19.7%)

>4 days 57 24 (42.1%)

ICU Stay 0.000
Yes 116 56 (48.3%)

No 492 16 (3.3%)
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Regarding the relationship between the haematoma location and mortality, our data showed a higher
mortality rate for patients with posterior fossa haematomas (34.04%), although the statistical analysis
indicated that the difference was not significant (p=0.072). In addition, there were 447 patients who
underwent surgical evacuation of hematomas. There was a statistically significant increase in
mortality in patients who did not undergo surgical intervention (26.1%; p=0.000) as compared to
those who were operated (15.7%; p=0.00). The mean time elapsing from accident to surgery was 3
days. Patients who were operated on more than 4 days after the initial trauma had a mortality of
42.1% as compared to 9.3% for patients operated on within 24 hours. When the entire study
population was subjected to logistic regression analysis, sex, age, pupillary reactivity, admission GCS
scores and mechanism of injury were found to be significantly independently predictive of functional
recovery. Among these patients, type and timing of operative intervention did not significantly affect
outcome.

Table 2. Results of logistic regression on factors affecting mortality among patients with intracranial
haematomas

Explanatory variables* Exp (B)T (95% CI) P value
Age -0.12 (-0.18 to -0.06) 0.035
Sex -0.149 (-4.88 to 0.190) 0.854
Mechanism of injury 0.313 (0.169 to 0.457) 0.086
Glasgow coma score 0.879 (0.741 to 1.017) 0.000
Surgery done -0.570 (-0.812 to -0.327) 0.000
Loss of consciousness 0.221 (-0.114 to 0.557) 0.009
Pupillary reactivity -1.179 (-1352 to -1.006) 0.000

*Table 2 Variables are listed in order they entered forward stepwise selection process. Age was
entered as continuous variable; Glasgow coma scale group as 1 (Glasgow coma score 3-8), 2
(Glasgow coma score 9-12) and 3 (Glasgow coma score 13-15); systolic blood pressure as 1 (<90 mm
Hg) and 2 (>90 mm Hg);

tFactor by which odds change when independent variable increases by one unit; values <0 indicate
that odds increase as explanatory variable increases and values >0 indicate that odds decrease as
explanatory variable increases.

Discussion

In spite of more rapid diagnosis and aggressive neurosurgical intervention, the mortality rate of
traumatic intracranial hematomas is still high in majority of series ranging between 39% "* and 75%
%9 In our series, the observed overall mortality was 18.4%. Although this figure may appear low, it
must be interpreted in consideration of the admission GCS. Majority of the patients in this series 435
(74.6%) had an admission GCS above 9 and only 148 (25.4%) had severe head injury. Mwang’ombe
and Kiboi'’ reported an overall mortality of 56.2% amongst patients with severe head injury in a
Kenyan population which is in accord with our observed 59.3% mortality of those patients in this
series with severe head injury.

It has been established in literature that increasing age is associated with a higher mortality from
traumatic brain injury. Howard er al ' compared 33 young patients (aged 18-40 years) with old
patients (aged over 65) and they reported significantly higher mortality rate in the older group (74%
versus 18%). Mosenthal ef al '> observed that the mortality from isolated traumatic brain injury for the
geriatric population was twice that of younger patients. Munro ef al * also found that patients aged 65
years and older had lower survival rates than patients less than 65 years old. Similar findings have
been reported by other authors™ '* '°. In the study by Wilberger et al '* ', the mean age of survivors
was 41 years and of non survivors was 59 years. We observed a similar trend and found that age was
an independent predictor of outcome in traumatic ICH. In our study, those patients aged younger than
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13 years had a mortality rate of 5.9%, whereas patients above 61 years had a mortality rate of 26.3%.
In addition, those patients older than 45 years showed significantly higher rate (OR=-0.12, p=0.035)
of mortality by multivariate logistic regression analysis. The mechanism by which age has such an
effect on outcome is unknown, but suggestions include a poor regenerative capacity of the older brain
and predisposition to develop a more lethal injury''. Some of this increased mortality in the elderly
may be explained by the intrinsic properties of the ageing brain, pre-existing co-morbidities and
complications. Furthermore, the adverse effects of general anaesthesia and surgery may affect the
respiratory and circulatory function of the elderly, increasing the severity of brain injury. Therefore, in
addition to treating pre-existing diseases to decrease the risk of complications, improved long-term
care should be emphasized for elderly surgical patients.

The preoperative GCS score was another important predictor of outcome. Many authors reported that
there is highly significant correlation between outcome and GCS score at admission'* ' ' *°_ Of the
148 patients with preoperative GCS scores of 8§ or less, 83 (59.3%) died. By contrast, only 22 (11%)
and 7 (3%) deaths occurred in the patients with scores ranging from 9 to 12 and greater than 13
respectively. These findings confirm recent studies indicating that the severity of injury determines
the outcome”'. Further, Mwang’ombe and Kiboi'” also found that outcome in head injury patients was
directly related to admission GCS.

Pupillary abnormalities are associated with a significantly worse outcome. In our series, patients who
had bilateral areactive pupils had a mortality of 70.4% as compared to 55.1% and 7.5% for one
reactive pupil and bilaterally symmetrical pupils respectively. Many authors reported that patients
with bilateral fixed pupils at surgery had a mortality rate from 64 to 93% * > '® ! Kyu-Hong et al *'
reported that patients with one non-reacting pupil, had a mortality from 48 to 68%. This is in
accordance with the findings of our series and is confirmed by other reports '* ' . In addition on
logistic regression, pupillary abnormalities were strong predictors for mortality of patients with
traumatic intracranial hematomas (OR= -1.179, p= 0.000). It has been postulated that pupillary
dilatation is associated with decreased brainstem blood flow and that ishaemia rather than mechanical
compression of the third cranial nerve is an important causal factor*.

The time from the trauma until surgical decompression also affects the mortality. Some researchers
have observed that the sooner surgery is performed in cases of acute head trauma, the better the final
results are > *°. Seelig et al *' in their study concluded that a delay from injury to operation was the
factor of greatest therapeutic importance in traumatic ASDH. But the relationship between time to
surgery and outcome is still controversial. Haselsberger er al " reported that 47% died and 32% had a
favorable outcome among the patients operated within two hours after the onset of coma. On the other
hand, Stone er al > reported no difference in patients operated within 4 hours of injury compared with
those operated later. In our series, the mean duration before surgical evaluation was more than most
reports but with a low mortality rate.

In our study, only 9.3% of the patients undergoing surgery within 24 hours of the injury died, while
those operated on over 4 days after injury had a 42.1% mortality rate. However in our series, due to
the retrospective nature of the study, we were unable to analyse the length of the period of herniation
or duration of operation as independent predictors.

Conclusion

We suggest that the patients in whom surgery is indicated, especially those with herniation, undergo
surgery as soon as possible after trauma. Moreover, a rational surgical approach, effective removal of
the haematoma and the avoidance of complications are key factors to reduce the postoperative
mortality.

References



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

116

Servadei, F. Prognostic factors in severely head injured adult patients with acute subdural
hematomas. Acta Neurochir (Wien). 1997;139:279-285.

McKhann, GM, Copass, MK, Winn, RH. Prehospital care of the head-injured patient. In:
Neurotrauma. New York: McGraw-Hill; 1996:103-118.

Meyer, SH, Tandall, MD, Chesnut, MD. Posttraumatic extra-axial mass lesions: subdural and
extradura hematoma. In: The practice of neurosurgery. Vol. 2. Baltimore (MD): Williams and
Wilkins; 1996:1443-1460.

Hatashita, S, Koga, N, Hosaka, Y, Takagi, S. Acute subdural hematoma: severity of injury,
surgical intervention, and mortality. Neurol Med Chir (Tokyo). 1993;33:13-18.

Phuenpathom, N, Choomuang, M, Ratanalert, S. Outcome and outcome prediction in acute
subdural hematoma. Surg Neurol. 1993; 40:22- 25.

Sakas, DE, Bullock, MR, Teasdale, GM. One-year outcome following craniotomy for
traumatic hematoma in patients with fixed dilated pupils. J Neurosurg. 1995; 82 : 961-965
Fell, DA, Fitzgerald, S, Moiel, RH, Caram, P. Acute subdural hematomas. Review of 144
cases. J Neurosurg. 1975;42:37-42.

Jang, HS, Lee, YB, Chung, C, Lee, KC, Park, YS, Mok, JH. Acute subdural hematoma: an
analysis of 244 operated cases. J Korean Neurosurg Soc. 1996; 25:111-118.

Richards, T, Hoff, J. Factors affecting survival from acute subdural hematoma. Surgery.
1974;75:253-258.

Mwang’ombe NJM, Kiboi J. Factors influencing the outcome of severe head injury at
Kenyatta National Hospital. EAMJ 2001;78: 238-41

Howard, MA, Gross, AS, Dacey, RG, Winn, HR. Acute subdural hematomas: an age-
dependant clinical entity. J Neurosurg. 1989;71:858-863.

Mosenthal, AC, Lavery, RF, Addis, M, Kaul, S, Ross, S, Marburger, R. Isolated traumatic
brain injury: age is an independent predictor of mortality and early outcome. J Trauma.
2002;52:907-911.

Munro, PT, Smith, RD, Parke, TR. Effect of patients’ age on management of acute
intracranial haematoma: prospective national study. BMJ. 2002;325:1001-1006.

Kotwica, Z, Brzezinski, J. Acute subdural hematoma in adults: an analysis of outcome in
comatose patients. Acta Neurochir (Wien). 1993;121:95-99.

Marshall, LF, Gautille, T, Klauber, MR. The outcome of severe closed head injury. J
Neurosurg. 1991;75:528-536.

Wilberger, JE Jr, Harris, M, Diamond, DL. Acute subdural hematoma: morbidity, mortality,
and operative timing. J Neurosurg. 1991;74:212- 218.

Wilberger, JE Jr, Harris, M, Diamond, DL. Acute subdural hematoma: morbidity and
mortality related to timing of operative intervention. J Trauma. 1990;30:733-736.

Klun, B, Fettich, M. Factors influencing the outcome in acute subdural hematoma. A review
of 330 cases. Acta Neurochir (Wien). 1984;71:171-178.

Haselsberger, K, Pucher, R, Auer, LM. Prognosis after acute subdural or epidural
hemorrhage. Acta Neurochir (Wien). 1988;90:111-116.

Koc, RK, Akdemir, H, Oktem, IS, Meral, M, Menkii, A. Acute subdural hematoma: outcome
and outcome prediction. Neurosurg Rev. 1997;20:239-244.

Kyu-Hong, K. Predictors for Functional Recovery and Mortality of Surgically Treated
Traumatic Acute Subdural Hematomas in 256 Patients. J Korean Neurosurg Soc.
2009;45:143-150.

Stening, WA, Berry, G, Dan, NG, Kwok, B, Mandryk, JA, Ring, I. Experience with acute
subdural hematomas in New South Wales. Aust N Z J Surg. 1986;56:549-556.

Stone, JL, Rifai, MH, Sugar, O, Lang, RG, Oldershaw, JB, Moody, RA. Acute subdural
hematoma: progress in definition, clinical pathology, and therapy. Surg Neurol. 1983;19:216-
231.

Ritter, AM, Muizelaar, JP. Brainstem blood flow, pupillary response and outcome in patients
with severe head injuries. Neurosurg. 1999;44:941-948.

Bullock, MR, Chesnut, R, Ghajar, J, Gordon, D, Hartl, R, Newell, DW. Surgical management
of acute subdural hematomas. Neurosurg. 2006;58(3):16-24.



117

26. Leach, P, Childs, C, Evans, J, Johnston, N, Protheroe, R, King, A. Transfer times for patients
with extradural and subdural haematomas to neurosurgery in Greater Manchester. Br J
Neurosurg. 2007;21:11-15.

27. Seelig, JM, Becker, DP, Miller, JD, Greenberg, RP, Ward, JD, Choi, SC. Traumatic acute
subdural hematoma: major mortality reduction in comatose patients treated within four hours.
New Engl J Med. 1981;304:1511-1518.



