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Brainstem haemorrhage is a low but lethal health condition and few studies have been conducted about it in 
Africa. The objective of this study was to assess the epidemiology of brainstem haemorrhage among patients 
hospitalized in the Department of Neurology, Fann University, Dakar-Senegal. During a cohort study, patients 
hospitalized from February to July 2009 for brainstem haemorrhage were followed at days 1, 3, 7, 15 and 90. 
Sociodemographic characteristics of the patient, medical history, clinical, biological, radiological and 
prognostic data were collected. In a population of 711 patients, 288 cases of stroke were reported, of which 91 
were haemorrhagic. The number of brainstem haemorrhage cases was 10 representing a frequency of 10.98% 
of the total cases of haemorrhagic stroke and 1.49% of the total population. The patients had a mean age of 54.6 
years. They were mostly male (6 cases), admitted for coma (4 cases). Hypertension was the main past medical 
history (5 cases). The mean time of admission was 26.9 hours. The haemorrhage was mainly located at the 
pons and peduncle (4 cases) and all the brainstem (3 cases). Lethality rate was 70% with 10% on day 3, 33.3% at 
day 7, 16.7% at day 15 and 60% at day 90. It is necessary to sensitize the community about the primary 
prevention of stroke. 
 
Key words: Cerebral haemorrhage, brainstem haemorrhage, epidemiology, stroke, Senegal. 
 
 
INTRODUCTION 
 
Stroke is a real public health priority with high morbidity 
and mortality worldwide (WHO, 2000). Primary 
intracerebral haemorrhage (ICH) accounts for 10 to 15% 
of all cases of strokes. Also, it is more fatal than ischemic 
stroke or subarachnoid hemorrhage. Management of 
patients with ICH is generally limited to supportive care or 
evacuation of the hematoma, although  the  efficacy  of  
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surgical removal is variable (Adeoyo et al., 2005; 
Broderick et al., 1999; Heiskanen, 1993; Qureshi et al., 
2001). Brainstem haemorrhage represents almost 6 to 9 
% of all ICH and is located mostly in the pedunculus, the 
pons, the bulb or the mesenphalon  (Araga  et  al.,  1987; 
Broderick et al., 1999; Mangiardi and Epstein, 1988). It 
can be primary or secondary (Mangiardi and Epstein, 
1988). The main risk factors are hypertension, vascular 
malformations, coagulopathy, anticoagulant treatment or 
amyloid angiopathy (Mangiardi and Epstein, 1988; Sahni 
and Weinberger, 2007). Cerebral imaging is very 
important for diagnosis, etiology and predicting prognosis  
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(Sahni and Weinberger, 2007). The clinical features 
which can be lethal are generally very precocious, few 
minutes or hours after the haemorrhage even if the 
haemorrhage is a small one (Mangiardi and Epstein, 
1988). As an emergency, management should be well-
oriented in a stroke-unit as quickly as possible to improve 
the vital prognosis, because lethality is often very high. 
Surgery can help to improve prognosis (Adeoyo et al., 
2005; Zia et al., 2009). Few studies have been conducted 
on the epidemiology of brainstem haemorrhage in the 
African region. Thus, we conducted this study to describe 
the epidemiological aspects of brainstem haemorrhage in 
a population of patients admitted at the Department of 
Neurology, Fann Teaching Hospital, Dakar-Senegal. 
 
 
METHODOLOGY 
 
Study site 
 
This study was conducted at the Department of 
Neurology, Fann Teaching Hospital, Dakar-Senegal. This 
department is a 65 bedroom service with units dedicated 
to inpatient care (of which 11 beds for intensive care sub-
unit), outpatient care, electrophysiology, radiology and 
physiotherapy. It is the only neurological department in 
Senegal with activities related to care, training and 
research on neurological diseases.  
 
 
PATIENTS AND METHODS 
 
Through a cross-sectional and cohort study, patients 
admitted from February to July 2009 for spontaneous 
brainstem haemorrhage, confirmed by CT scan of the 
brain, were screened and followed. Patients with post-
traumatic haemorrhage or extra-brainstem localization of 
the haemorrhage were excluded. Every patient fulfilling 
the inclusion criteria was screened using a questionnaire 
elaborated for the purpose of the study. By the way, each 
patient underwent a complete clinical exam followed by 
blood tests, cerebral imaging (CT scan or MRI of the 
brain)? Electrocardiogram and echocardiography were 
also performed for every patient when they were 
available. Consequently, the patients (who were alive 
during the study) were followed clinically on days 3, 7, 15 
and 90 to assess the prognosis. CT scan of the brain was 
performed for all the patients to confirm the existence of 
brainstem haemorrhage and localize it. Due to financial 
constraints, only one patient had an angio-Magnetic 
Resonance Imaging. Thus, data on sociodemographic 
characteristics of the patient, past medical history, clinical 
exam (motor or sensory deficit, loss of consciousness 
using the Glasgow Coma Scale) lab tests (hemogram, 
glycemia, lipidogram, syphilitic serology, HIV serology, 
uric acid, liver function, urinary function), cerebral 

imaging (confirmation of hemorrhagic stroke, localization 
of the hematoma) and prognosis were collected during 
the period of study using the questionnaire 
 
Variables of study 
 
Diagnosis of stroke was made according to WHO criteria 
with CT scan of the brain showing haemorrhage (WHO, 
1989). The other variables were: age (in years), Sex, 
symptoms at admission (consciousness, existence of 
motor deficit), the admission time after the occurrence, 
the past medical history, the blood pressure, 
temperature. We collected also data related to physical 
exam, particularly the level of consciousness assessed 
with the Glasgow Coma Scale (Teasdale, 1974), the 
motor deficit, the pupillary reflex, the localization of the 
hemorrhage and the prognosis on days 3, 7, 15 and 90. 
 
Data analysis 
 
Qualitative datas were expressed in percentage while 
numerical ones were computed in means ± standard 
deviation by univariate analysis. Excel software was used 
for this purpose. 
 
 
RESULTS 
 
During the study period, 711 patients were admitted for 
neurological diseases. Among them, 288 had stroke 
(40.5%) of whom 91 presented a cerebral haemorrhage 
(31.59%). Brainstem haemorrhage was diagnosed in 10 
patients giving a specific prevalence of 10.98% (all cases 
of cerebral haemorrhage) and 1.40% (all the patients). 
The patients were mostly male (6 cases) with a mean 
age of 54.6 years (±4.6 years: 40-72 years). Coma and 
motor deficit were the main symptoms for admission. The 
mean admission time was 29.6 hours and only two 
patients were received within 2 and 3 hours after the 
occurrence of the stroke. Past medical history of 
hypertension was present in 50% of the patients (Table 
1). During hospitalization, coma was present in 70% of 
the patients. The locations of the haemorrhage were: the 
pons (2 cases), the pedunculus (1 case), pedunculus and 
pons (4 cases) and all the brainstem (3 cases) (Table 2). 
No patient had surgical removal of the hematoma. Global 
lethality was 70 % with: 10% on day 3, 33.3% on day 7, 
16.7% on day 15 and 40% on day 90 (Table 3). 
 
 
DISCUSSIONS 
 
This cross-sectional and cohort study aimed to assess 
the epidemiology of brainstem haemorrhage in a 
population of patients admitted at the department of 
neurology, Fann teaching Hospital, Dakar-Senegal from  
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February to July 2009. The prevalence of brainstem 
haemorrhage was 10.98% of all the cases of brain 
hemorrhage and 1.4% of all the patients admitted for 
neurological diseases. These results give us a view of the 
frequency of brainstem hemorrhage in stroke. In fact, 
frequency of brainstem haemorrhage is considered low (2 

to 16 %) with an incidence of 6-9% for all hemorrhagic 
strokes (Mangiardi and Epstein, 1988). Sene-Diouf et al. 
(2008) and Raison et al. (2008) found a prevalence of 1.9 
% in Senegal and 2.9 % in France respectively. This low 
frequency was also found by Adeoye et al. (2005) when 

comparing outcome of brainstem haemorrhage surgery in 
1988 and 2005 in USA. The frequency was 10 cases in a 
series of 171 hemorrhagic stroke and 19 cases in 259 
cases of hemorrhagic stroke respectively (Adeoye et al., 
2005). In Malmö-Sweden, Zia et al. (2009) found 20 
cases of brainstem haemorrhage in a series of 474 
patients with brain hemorrhage. In the USA, the 
prevalence was 6% in a populational study conducted in 
Nueces County of Texas (Zahuranec et al., 2006). These 
results gave us an idea about the frequency of brainstem 
haemorrhage in inpatient population. However the 
frequency is considered low, the disease can occur in 
any age and sex (Broderick et al., 1999).  
In developed countries, patients are admitted very 
precociously, thus improving the lethality.  In our study, 
patients were admitted mostly after 24 hours and only 
27.5% were within 3 hours. For Sene-Diouf et al. (2008), 
only 17.6% were admitted within  6  hours.  Many  factors 
could explain this delay: ignorance of the disease by the 
health personnel and the population, problem of financial 
and geographic accessibility to health care, sociocultural 
beliefs of the population. This delay of admission can 
compromise the prognosis of the neurological pattern. 
There are various risk factors of brainstem hemorrhage. It 
appears that primary brainstem haemorrhages are mostly 
hypertensive (Auer and Sutherland, 2005; Ruiz-Sandoval 
et al., 2006; Zahuranec et al., 2006; Raison et al., 2008). 
Alternatively, secondary brainstem haemorrhages evolve 
mostly from vascular malformations or hemorrhagic 
conversion of ischemic stroke (Sutherland and Auer, 
2006). It can also be associated with head trauma (Se et 
al., 2009), anticoagulant therapy (Flaherty et al., 2009; 
Hill et al., 2001), abnormal coagulation (Qureshi et al., 
2001), amyloid angiopathy (Auer and Sutherland, 2005; 
Wattendorff et al., 1995) and sinus thrombosis (Canhoe 
and Ferro, 2005). Hypertension was the main risk factor 
in our patients. Unfortunately, it wasn’t well controlled. 
Also, due to lack of explorations, other etiological and risk 
factors were not well documented, probably in relation 
mostly to financial constraints and the precocious death 
of the patients before the investigations (especially 
cerebral arteriography or biology). Nevertheless, 
radiological imaging is important for a better management 
of this disease. CT scan is crucial for the diagnosis. The 
pattern and topography of the hemorrhage can also help 
for etiology and predict prognosis. MRI can also be done 
but its validity is identical to CT scan (Becker et al., 1999; 
Murai et al., 1999).  
The clinical manifestations are also variable depending 
on many factors like the site of the hemorrhage, the  

volume of the hematoma, and mostly the existence of 
intraventricular hemorrhage (Broderick et al., 1999). 
However, coma is very common, justifying hospitalization 
in intensive care unit and surgery sometimes. Most of our 
patients had a Glasgow Coma Score of less than 9/15.  
The management of brainstem haemorrhage is not easy 
at all, especially in a developing country. Several 
recommendations have been formulated in developed 
countries taking into account the emergency state of the 
disease (Broderick et al., 1999; Qureshi et al., 2001; 
Sahni and Weinberger, 2007). Thus, patient with cerebral 
haemorrhage should be maintained in Intensive Stroke 
Care Units or similar settings for at least 24 hours after 
the diagnosis is made. This is related to the fact that 
patients with brainstem hemorrhage have mostly 
depressed level of consciousness requiring ventilator 
support (Sahni and Weinberger, 2007). Sometimes, 
hospitalization in Neurosurgery Unit is indicated 
whenever consciousness is declining and/or signs of 
acute hydrocephalus appear due to high hematoma 
volume (Adeoye et al., 2005).  
Death can occur precociously or be delayed. In and out-
hospital lethality is still high even in developed countries 
from 25 to 50% worldwide (Adeoye et al., 2005; Barber et 
al., 2004; Ruiz-Sandoval et al., 2006; Kim, 2009; 
Fogelhom et al.,2005; Giroud et al., 1991; Anderson et 
al., 1994; Sene-Diouf et al., 2008). Neurosurgical 
evacuation of hematoma contributed a lot to improve the 
prognosis of the disease (Adeoye et al., 2005). This 
lethality is higher in brainstem haemorrhage. In our study 
population, lethality was 70%. In France, the three month 
lethality was 50% (Raison et al., 2008) while in Australia 
the 28 day lethality was 100% (Anderson et al., 1994). 
Predictive factors of death are variable, depending on the 
level of consciousness, size of the hematoma and the 
presence of intraventricular haemorrhage (Dziewas et al., 
2003; Murata et al., 1999). 
This study has some limits related to inaccessibility to 
exams (biology and MRI) and treatment. Some patients 
died before laboratory exams were performed. 
Neurosurgical evacuation of hematoma which can help 
improve prognosis was not done. However, this study 
has shown that brainstem haemorrhage was frequent in 
neurological patients with a high lethality. Development 
and equipment of Stroke-Unit and Intensive care Unit are 
prerequisites for a better management of patients with 
brainstem haemorrhage. Neurosurgery is also important. 
However, it is necessary to implement educational 
program to tackle the main risk factors in the Senegalese 
population for primary prevention.  



 
 

Toure et al.          185 
 
 
 
REFERENCES 
 
Adeoye O, Woo D, Haverbusch M, Sekar P, Moomaw 

CJ, Broderick J, Flaherty ML (2008). Surgical 
management and case-fatality rates of intracerebral 
hemorrhage in 1988 and 2005. Neurosurg. 63(6): 
1113–1138. 

Anderson CS, Chakera TMH, Stewart-Wynne EG, 
Konrad D Jamrozik KDD (1994). Spectrum of primary 
intracerebral hemorrhage in Perth, Western Australia, 
1989-90: incidence and outcome. J. Neurol. Neurosurg. 
Psychiatry. 57:936-940. 

Araga S,  Fukada M,  Kagimoto H,  Takahashi K (1987). 
Pure sensory stroke due to pontine hemorrhage. J. 
Neurol. 235(2):116-117. 

Auer RN, Sutherland GR (2005). Primary intracerebral 
hemorrhage: pathophysiology. Can. J. Neurol. Sci. 32: 
S3-S12. 

Barber M, Roditi G, Stott DJ, Langhorne P (2004). Poor 
outcome in primary intracerebral hemorrhage: results of 
a matched comparison. Postgrad. Med. J. 80:89–92. 

Becker KJ, Baxter AB, Bybee HM, Tirchwell DL, 
Abouelsaad T, Cohen WA (1999). Extravasation of 
radiographic contrast is an independent predictor of 
death in primary intracerebral hemorrhage. Stroke. 30: 
2025-2032. 

Broderick JP, Adams HP Jr, Barsan W, Feinberg W, 
Feldmann E, Grotta J, Kase C, Krieger D, Mayberg M, 

Tilley B, Zabramski JM, Zuccarello M (1999). Guidelines 
for the management of spontaneous intracerebral 
hemorrhage: a statement for healthcare professionals 
from a Special Writing Group of the Stroke Council, 
American Heart Association. Stroke. 30: 905–915.  

Canhoe P, Ferro JM (2005). Causes and predictors of 
death in cerebral venous thrombosis. Stroke. 6:1720-
1725. 

Dziewas R, Kremer M, Lüdemann P, Nabavi DG,  Dräger 
B, Ringelstein B. The prognostic impact of clinical and 
CT parameters in patients with pontine hemorrhage. 
Cerebrovascular. Dis. 2003; 16: 224–229. 

Flaherty ML, Tao H, Haverbusch M, Sekar P, Kleindorfer 
D, Kissela B, Khatri P, Stettler B, Adeoye O, Moomaw 
CJ, Broderick JP, Woo D (2008). Warfarin use leads to 
larger intracerebral hematomas. Neurol. 71:1084–1089. 

Fogelholm R, Murros K, Rissanen A, Avikainen S (2005). 
Long term survival after primary intracerebral 
hemorrhage: a retrospective population based study. J. 
Neurol. Neurosurg. Psychiatry. 76:1534–1538. 

Giroud M, Gras P, Chadan N, Beuriat P, Milan C, Arveux 
P, Dumas R (1991). Cerebral hemorrhage in a French 
prospective population study. J. Neurol. Neurosurg. 
Psychiatry. 54:595-598. 

Heiskanen O (1993). Treatment of spontaneous 
intracerebral and intracerebellar hemorrhages. Stroke. 
24:194–195. 

Hill MD, Barber PA, Demchuk AM, Sevick RJ, Frayne R, 
Buchan AM (2001). Symptomatic hemorrhage after 
alteplase therapy not due to silent ischemia. BMC 
Neurol. 1:1-3. 

Kim KH (2009). Predictors of 30-day mortality and 90-day 
functional recovery after primary intracerebral 
hemorrhage: hospital-based multivariate analysis in 
585 patients. J. Korean. Neurosurg. Soc. 45: 341-349. 

Mangiardi JR, Epstein FJ (1988). Brainstem hematomas: 
review of the literature and presentation of five news 
cases. J. Neurol. Neurosurg. Psychiatry. 51: 966-6. 

Masiyama.S, Niizuma.H, Suzuki.J. Pontine haemorrhage: 
a clinical analysis of 26 cases. J Neurology 
Neurosurgery and Psychiatry; 1985; 48:658–662. 

Murai Y, Takaji R (1999). Three-dimensional 
computerized tomography angiography in patients with 
hyper-acute intracerebral hemorrhage. J. Neurosurg. 
91:424-431. 

Nakamura S (1999). Relationship between the clinical 
manifestations, computed tomographic findings and the 
outcome in 80 patients with primary pontine 
hemorrhage. J. Neurol. Sci. 167: 107–111. 

Qureshi AI, Tuhrim S, Broderick JP, Batjer HH, Hondo H, 
Hanley DF (2001). Spontaneous intracerebral 
hemorrhage. N. Engl. J. Med. 344:1450–1460. 

Raison JS, Bourbotte G, Baum TP, Pagès M (2008). 
Hémorragies spontanées du tronc cérébral: étude 
rétrospective de 25 observations. Rev. Neurol. 164: 
225 –232. 

Ruiz-Sandoval JL, Romero-Vargas S, Chiquete E, 
Padilla-Martınez JJ, Villarreal-Careaga J, Cantu´C, 
Arauz A, Barinagarrementerıa F (2006). Hypertensive 
intracerebral hemorrhage in young people previously 
unnoticed age-related clinical differences. Stroke. 37: 
2946-2950. 

Sahni R, Weinberger J (2007). Management of 
intracerebral hemorrhage. Vasc. Health. Risk. Manag. 
3 (5): 701-709. 

Se YB, Kim CH, Bak KH, Kim JM (2009). Traumatic 
brainstem hemorrhage presenting with hemiparesis. J. 
Korean. Neurosurg. Soc. 45: 176-178.  

Sene Diouf F, Mapoure NY, Ndiaye M, Mbatchou 
Ngahane HB, Touré K, Thiam A, Mboup B, Doumbe 
JN, Diop AG, Ndiaye MM, Ndiaye IP (2008). Pronostic 
des hémorragies intracérébrales avec coma dans une 
unité de neuroréanimation tropicale. Med. Trop. 68: 
606-610. 

Sutherland GR, Auer RN (2006). Primary intracerebral 
hemorrhage. J. Clin. Neurosci. 13:511-517. 

Teasdale G, Jennett G (1974). Assessment of coma and 
impaired consciousness: a practical scale. Lancet. 
ii:81-4. 

Togha M, Bakhtawar K (2004). Factors associated with 
in-hospital mortality following intracerebral hemorrhage: 
a three-year study in Tehran, Iran. BMC. Neurol. 4:9. 

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Araga%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Fukada%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Kagimoto%20H%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Takahashi%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus


 
 

186         Int. J. Public Health Epidemiol. 
 
 
 
Wattendorff AR, Frangione B, Luyendijk W, Bots GTAM 

(1995). Hereditary cerebral hemorrhage with 
amyloidosis, Dutch type (HCHWA-D): 
clinicopathological studies. J. Neurol. Neurosurg. 
Psychiatry. 58:699-705. 

WHO (2005). Preventing chronic diseases, a vital 
investment. World Health Report. Geneva, Switzerland. 
p203. 

WHO Task Force (1989). Report of the WHO task force 
on stroke and other cerebrovascular disorders. 
Recommendations on stroke prevention, diagnosis and 

therapy. Stroke. 20:1407-1431.Zahuranec DB, 
Gonzales NR, Brown DL, Lisabeth LD, Longwell PJ, 
Eden SV, Smith MA, Garcia NM, Hoff JT, Morgenstern 
LB (2006). Presentation of intracerebral hemorrhage in 
a community. J. Neurol. Neurosurg. Psychiatry. 77:340-
344.  

Zia E, Engström G, Svensson PJ, Norrving B, Pessah-
Rasmussen H (2009). Three-Year survival and stroke 
recurrence rates in patients with primary intracerebral 
hemorrhage. Stroke. 40:3567-3573. 

 
 
 
 

Appendix 
 

Table 1. Characteristics of patients (N=10).  
 

Variables Number of cases 

Mean age: 54.6 years (±4.6 years: 40-72 years) 
 
Sex 
  Male 
 
Admission time 
  Mean time: 26.9hours (±5.8Hours) 
  < 3hours 
  3-24hours 
  > 24hours 
 
Past medical history 
  Hypertension 
  Diabetes 

 
 
 
6 
 
 
 
2 
6 
2 
 
 
5 
2 

 
 
 

Table 2. Neuro-imaging findings of the hematoma.  
 

Localization  Number of cases 

Pedunculus 
Pons 
Pedunculus and pons 
All the brainstem 

1 
2 
4 
3 

 
 
 

Table 3. Prognosis of the patients.  
  

Day number Number of cases Number  
of death 

Lethality Cumulative survival 
probability 

1 
3 
7 
15 
90 

10 
10 
9 
6 
5 

0 
1 
3 
1 
2 

0% 
10% 
33.3% 
16.7% 
40% 

100% 
90% 
30% 
5% 
2% 

 

 



 
 

 
 
 


