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Abstract: Introduction: Severe strokes have poor prognosis by their heavy motor and cognitive consequences. Objective: To 

describe the epidemiological, clinical and therapeutic aspects of these strokes. Material and Method: A retrospective and 

analytical study was conducted from January 2015 to December 2016 in the neurology department of our University Hospital. 

The diagnosis of severe stroke was based on clinical criteria (NIHSS score greater than 17, Glasgow score less than 9, and a 

WFNS stage greater than or equal to IV); and CT scan criteria (stroke location in the posterior fossa, carotid and Sylvian 

malignant infarction, cerebral hemorrhage with ventricular flood and mass effect). Results: We recorded 1964 strokes and 163 

patients had severe stroke with a frequency of 8.3%. Of the 163 severe strokes, ischemic were observed in 38.7% and 

hemorrhagic for 61.3%. The average age was 55.8 ± 12.8. The motor deficit (76.1%) and disturbances of consciousness 

(62.6%) were the most admission signs. High blood pressure was the main risk factor (64.8%) and the etiology of hemorrhage 

in 83.5%. Atherosclerosis was the main etiology (86.4%) of ischemia. The hemorrhagic lesions location was diencephalic 

(67.7%) and brainstem (21.7%). Overall mortality was 44.8%, including 72.6% of early mortality due to haemorrhage. 

Predictive factors of mortality were the high NIHSS score, low Glasgow score, presence of ventricular flood, and high volume 

of hematoma. Conclusion: The high incidence of severe stroke and its early mortality rate demonstrate that many challenges 

remain to be done to improve the management of patients and avoid disabling sequelae. 

Keywords: Epidemiology, Clinical, Severe Stroke, Treatment 

 

1. Introduction 

Stroke is a major health challenge, placing a substantial 

burden on health care systems. Each year 15 million people 

suffer a stroke worldwide, six millions die and another five 

millions experience long-term disabilities. The significant 

and complex physical, cognitive, and emotional deficits 

require continued lifelong follow up and support [1-3]. 

Intracerebral haemorrhages accountered for 35% and large 

vessels trunk infarction for 65% in the acute phase of stroke. 

These kind of severe strokes are caused malignant disease 

with 80% of death or disabled for life, mainly in tropical 

countries. The severe stroke is one that causes immediate 

heavy disabling sequelae and high mortality rate. There is 

clearly a need to understand how to reorganize stroke care 

systems and develop quality interventional local practices [4, 

5]. In developed countries, the neurovascular units with an 

organized stroke pathway medical system save life and 

improve the vital and functional prognosis of patients [6, 7]. 

Computed tomography (CT) scan and or MRI are the 

investigations of choice medical imagery tools for the initial 

assessement and rule out the diagnostics to establish the 

treatment in accordance with the guidelines used in 

neurovascular units. [8, 9] Recent studies have proven the 

safety and efficacy of endovascular therapy, surgical therapy 

and thrombolysis therapy for stroke attacks and help to 
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reduce disabilities and patient inhospital lengh of stay [10, 

11]. 

In developing countries, severe stroke management 

remains a great challenge. These difficulties are related to the 

insufficiency of the technical tools, the difficult access to 

medical imaging, and the delay of admission to specialized 

care units [12, 13]. The neurological status at the initial 

presentation and the interval between onset and therapeutic 

intervention contributes to the prognosis [14-16].
 
The high 

rate of first and recurrence stroke is largely due to poor risk 

factor control, place increasing emphasis on the importance 

of developing, evaluating, and implementing preventive 

strategies [17-19]. 

The objective of this study was to determine the 

epidemiological and clinical features of severe stroke in 

limited resources setting. 

2. Material and Method 

2.1. Study Framework 

This study was carried out in the neurology department of 

our tertiary teaching hospital. It hosts patients from all over 

the country, whose population was estimated to 6 million 

inhabitants in 2013. It has a capacity of 167 beds with 

various services including medical and surgical specialties. 

The neurology department has 37 beds, with a total of 850 

hospitalizations per year, a consultation unit of 3600 patients 

per year, and a clinical neurophysiologic laboratory. The 

service drives the activities of care, research and teaching. 

Patients are most often referred directly despite the absence 

of an organized stroke pathway. Only CT scan is an 

emergency imaging available. Thrombolysis and 

endovascular cerebral therapy are not effective at this time. 

2.2. Method and Population of Study 

It was a retrospective, descriptive and analytical study 

carried out from January 2015 to December, 2016. The 

diagnosis of severe stroke was made on the basis of criteria 

associating clinical and radiological parameters. Severe stroke 

was defined as stroke with an NIHSS score greater than 17, 

Glasgow less than 8 and a WFNS stage greater than or equal to 

IV. The brain imaging must revealed hematoma in the 

posterior fossa, parenchymatous hemorrhage with ventricular 

flooding and commitment effect, meningeal hemorrhage 

classified at stage 3 and 4 according to Fisher's classification, 

and occlusion of large carotid arterial trunks or vertebral 

basilar artery. Patients excluded were those with subdural 

hematomas, cerebral venous thrombosis or incomplete files 

including patients who died before the brain scan. 

All patients with severe stroke were systematically 

selected and reviewed to ensure eligibility. The selected files 

were analyzed per year. The re-reading of brain imaging was 

done both by a neurologist and a radiologist for the exact 

determination of infarcted arterial territory, the anatomical 

location and measurement of the hematoma and the 

visualization of other lesions. 

Two groups of variables were studied, epidemiological and 

clinical. The epidemiological variables were composed of 

sociodemographic variables (age, sex, profession, marital 

status). Clinical and therapeutic variables were represented 

by antecedents and risk factors, inaugural symptoms, the 

NIHSS and Glasgow scores at the admission, brain imaging 

lesions, and etiologies. The therapy instituted and the 

evolution through the mode of exit was quoted in two items, 

return to home or deceaded. 

For the NIHSS and Glasgow scores, stroke was considered 

to be very serious; those with an NIHSS score between 17 

and 20 and / or a Glasgow score between 6 and 8, gravissim, 

those with an NIHSS score greater than 9 and / or a Glasgow 

score less than 6. 

For the cerebral imaging variables, it was noted in case of 

hematoma, a supra-tentorial localization, the extension in height 

(sub-cortical, bulbar, protuberant, and peduncular) and other 

lesions or complications (blood ventricular contamination, axial 

involvement, and hydrocephalus). The dimension heamatomas 

lesions were determined by a radiologist in two parameters 

including volume and maximum transverse diameter. In case of 

ischemia, the lesions were noted according to the extent of the 

arterial territory infarcted. The statistical analysis consisted in 

calculating of the frequencies and averages of the studied 

variables. The qualitative and quantitative variables were 

expressed, respectively, in frequencies and average ± standard 

deviation. The Chi2 test and Pearson correlation test were used 

to establish a relationship between two quantitative variables 

and the comparison between two groups. The threshold of 

significance was set up at p <0.05. The study had received the 

approval of the ethics committee of the hospital. 

3. Results 

In a sample of 1964 stroke patients, there were 163 severe 

strokes. The overall avaerage frequency of severe stroke was 

8.3% (CI = 95%). Among all cases, severe ischemia accounted 

for 3.2% and severe hemorrhage stroke for 5.1%. Of the 163 

serious strokes, ischemic stroke accounted for 38.7% and 

hemorrhagic stroke for 61.3%. The very serious strokes were 

observed in 98 cases and the gravicim one in 65 cases. The 

distribution of severe strokes per year is shown in Table 1. 

Table 1. Distribution of severe stroke by year. 

Years 
Stroke 

type 
Stroke  

Severe 

stroke  
Frequence (%) 

2015 

IS* 551 28 5.1 (CI‡ 95 % = 4.2-5.9%)  

HS† 345 67 19.4 (CI‡ 95% = 17.1 -21.7%) 

Total 1 896 95 10.6 (CI‡ 95% = 9.6-11.6%)  

201+ 

IS* 627 35 5.6 (CI‡ 95 % = 4.7-6.5%) 

HS†  441 33 7.5 (CI‡ 95 % = 6.3 -8.7%) 

Total 2 1068 68 6.4 (CI‡ 95 % = 5.7-7.1%) 

otal  1964 163 8.3(CI‡ 95 % = 7.7-8.9%) 

Legend: IS*: Ischemic stroke, HS†: Hemorrhagic stroke, CI‡: Confidence 

intervalle 

The distribution of patients by age group according to 

stroke subtype is given Figure 1. 
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Figure 1. Distribution of patients by age range according to stroke subtype. 

Regarding the antecedent, the duration of evolution of 

hypertension (64.8%) was on average of 6.74 ± 5.64 years 

with extremes of 1 and 30 years. Among hypertensive 

patients, 59.5% (n = 97) were regularly followed up and 8% 

(n = 13) were not. The seniority of the diabetes mellitus was 

on average of 6.69 ± 6.53 years with extremes of 0.25 and 20 

years. The average year old of a pass stroke was 4.25 ± 5.15. 

Of the 26 patients with a previous history of stroke (15.1%), 

3 had hemorrhagic stroke (11%) and 23 (89%) had infarction. 

Sequels were found in 18 patients (66.7%). 

A statistical correlation was noted between the presence of 

diabetes and the type of stroke (p = 0.003). There was a statistical 

correlation between stroke type and alcohol consumption (p = 

0.02), obesity (p = 0.003), HIV infection (p = 0.004), tobacco (p = 

0.004) and hypercholesterolemia (p = 0.008). 

Table 2. Distribution of patients according to severity parameters. 

 Average SD Minimum Maximum 

NIHSS Scale 22.8 8.9 13 37 

Glasgow Scale 10.03 7.5 3 15 

DAP (mm hg) 99.8 20.6 50 160 

SAP (mm hg) 170.6 36 80 280 

Temperature (°C) 37 3 36 39 

Legend: SAP: systolic arterial pressure; DAP: diastolic arterial pressure; SD: 

standard deviation. 

The mode of occurrence was sudden in 96% and successive 

on 24 - 48 hours in 4%. The average admission time was 51.23 

± 12.7 hours (range: 1 and 720 hours). The distribution of the 

signs of stroke severity is located in table 2. 

The location of stroke lesions is found in the table 3 and 

the complications in table 4. 

Table 3. Localisation of intracerebral hematomas. 

 Nomber Percentage (%) 

Diencephalic 62 67.4 

Brainstem 20 21.7 

Telencephalic 7 7.6 

Cervelet 3 3.3 

Total 92 100 

Table 4. Hematomas complications. 

 Nomber Percentage (%) 

Ventricular contamination 38 50 

Axial engagement 24 31.6 

Hydrocephalus and ventricular contamination 14 18.4 

Total 76 100 

The aetiology of severe stroke infarction were 

atherosclerosis of large arterials trunks in 51 cases (81%), 

cardiac embol, 8 cases (12.7%), and indetermined causes in 4 

cases (6.3%). Specific treatments for serious ischemic stroke 

were anti thrombotic by heparin and antiplatelet in 95.2%. 

No one undergo thrombolysis, decompressive surgery or 

external ventricular derivation. 

Between the 8
th

 and 15
th

 day after severe stroke, clinical 

stabilization was noted for 82% of cases and aggravation 

with death in 18%. The clinical course was characterized by 

the occurrence of 53 early deaths (between the first and 

seventh day), related to a neurological aggravation or 

medical complications, bringing the hospital precoce 

mortality rate to 35.5%. The haemorrhagic mortality was 

69.8% (n = 37) and the ischemic mortality was 30.2% (n = 

16). The complications according to the subtype of stroke 

were shown in Figure 2. 
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Figure 2. A: Spontaneaous hyperdensity in the right internal capsule with ventricle contamination and hydrocephalus; B: Right and left total hemispheric 

infarction, complications by hydrocephalus and engagement due to occlusion of middle cerebral artery. 
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The overall mortality was 44.8%. There was a statistical 

correlation between hospital mortality and hematoma volume 

(p = 0.001), encephalic complications (p = 0.003), high blood 

pressure (p = 0.004), loss of consciousness at admission (p = 

0.0001), and delayed to resuscitation management (p = 

0.0003) in different subgroups of patients. 

4. Discussion 

4.1. Analysis of the Methodology 

This primary study on severe stroke in the country with a 

methodology according to standards epidemiological 

recommendations, encountered the following constraints and 

difficulties. The lack of financial means of patients, thus 

reducing the practice of useful explorations, the insufficiency 

of the technical tools necessary for the diagnosis (brain MRI, 

cerebral CT angiography), and the treatment (rt-PA for 

thrombolysis, equipment of intubation and assisted 

ventilation, electric syringes, invasive monitoring). The use 

of CT scan instead of MRI played on the accuracy of the 

anatomical location of the lesion. The only study setting was 

the neurology department, which reduced the number of 

included patients. Despite all these insufficiencies, the 

validity of the results carried out by the study might be 

shared with the scientific community [12-14]. 

4.2. Epidemiological Aspects 

The incidence of severe stroke was estimated at 8.3% for 

all strokes. It is lower than frequencies determined by other 

authors (11.2 to 27%) [15-17]. The low frequency could be 

explained by the patient recruitment environment that only 

represented by the neurology department. The neurosurgical 

and resuscitation units were not included in the study, could 

probably underestimating the frequency of severe stroke. The 

multiple technical problems encountered in the medical 

imaging department (repeated failures of the brain scanner) 

as well as the absence of brain MRI for the diagnosis of the 

posterior fossa stroke have strongly contributed to 

underestimate the frequency of severe stroke. The lack of 

financial ressources with some patients could explain the 

non-achievement of brain imaging tests. The death of some 

serious stroke before their arrival at the hospital is also 

another argument. However, the frequency of haemorrhage 

and severe infarction observed in this study is in the same 

intervals as reported by previous authors in the literature
 
[18-

20]. 

The average age of patients with severe stroke was 55.78 

years; represent younging patients still in professional 

activities for the most part. The high representativeness of the 

over 45 ages group is explained by the increased of stroke 

rate occurring (doubled every decade) in this period [22]. 

Severe stroke is becoming more common in young people in 

Africa and could be explained by the lack of management of 

risk factors. The average age found in our study is lower than 

the result found previously
 
[5, 6, 21].

 
This difference would 

result from the increase in prevalence and the difficulty of 

managing vascular risk factors in the elderly [13, 22]. We did 

not find any predominance of sex in our study (sex ratio H / 

F: 1.01). The literature finds a predominance of the male sex
 

[6, 20]. 

No statistical correlation could be established between the 

types of severe stroke and the socioeconomic status of 

patients due to their small numbers. The high 

representativeness of the professional active population 

(71.8%) suggests that work-related stress or insignificant 

income, and the lifestyle changes by people in developing 

countries, could increase the prevalence of risk factors such 

as hypertension, diabetes mellitus, alcoholism, and smoking. 

A US study has reported that the risk of stroke will be 

doubled in low socioeconomic income countries [18]. 

However, the causal link would rather be the high prevalence 

of risk factors [23, 24]. In addition, the high proportion of 

illiterate and low-educated patients in 41.4% and 32.5%, 

respectively, could justify the difficulty of understanding and 

applying the management of major cardiovascular risk 

factors. 

4.3. Clinical Aspects 

High blood pressure is the main antecedent and risk factor 

(64.8%). These findings related to the high rate of 

hypertension have been reported in the literature by other 

authors [22, 25, 26]. High blood pressure should be 

continually detected and well treated at an early stage to 

prevent its heavy complications. This could reduce the risk of 

severe stroke. There is a continuous relationship between the 

high level of blood pressure and the occuring of stroke, 

regardless of type and location. The frequency of 

hypertension is high in deep hemispheric and infratentorial 

haemorrhages [27, 28]. 

Conserning the time of admission, the average was 51.23 ± 

12.7 hours. Only 15% of them were hospitalized within 3 

hours and 80.4% within 24 hours. This time of admission is 

longer than that reported by some authors who noted that 

39.2 to 55% of patients had consulted within the first six 

hours [17, 21, 29]. In industrialized countries, 32% of stroke 

patients arrived in the emergency unit by 1.5 hours after the 

onset of illness, 46% within three hours and 61% within six 

hours [13, 20]. There is a considerable delay in establishing 

the diagnosis and initiating adequate medical treatment to 

patient. This high delay in developing countries could be 

explained by the lack of insurance system, the inadequacy of 

the warning and medical evacuation systems, the first contact 

with traditional healers or inadequate health facilities, the 

unavailability of an emergency medical transport system and 

ignorance of the first signs of the stroke. These factors must 

be corrected in order to improve the vital and functional 

prognosis of patients with severe stroke. 

Regarding the mode of occurrence, the brutal installation 

was the most predominant mode of occurence. The slow and 

progressive installation of the clinical condition (4%), which 

has been observed, suggests that the presentation of certain 
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serious infarctions is sometimes misleading, as in brainstem 

infarctions [30]. Therefore, any patient with or suspected 

stroke regardless of the initial signs severity should be 

referred to the neurovascular intensive unit. 

With regard to reason and general condition at admission, 

motor deficit and impaired consciousness were the main 

reasons with a frequency of 76.1% and 62.6% respectively. 

Special emphasis should be placed on these two symptoms 

when raising the awareness of stroke among population. A 

very severe stroke had been found in 61% of patients. These 

results are greater than those reported previously who noted a 

predominance of patients with a very serious stroke 

(Glasgow score below 7 and NIHSS> 20) [4, 6, 12]. These 

differences could be explained by the choice of the study 

framework and the inclusion criteria. Some authors believed 

that the Glasgow score for coma assessment after a severe 

stroke is a good predictor and a reliable tool for comatous 

stroke follow-up [28, 30]. In the same sense, it is accepted 

that this score is an important criteria for the prediction of 

stroke mortality. However, it remains very insufficient to 

predict disabilities. The initial evaluation of the severity of 

the stroke is primarily based on a clinical scale, the NIHSS 

score and prognostic factors, which are mainly studied in the 

severe stroke situation, including the Glasgow score scale [5, 

6, 16]. The NIHSS score should therefore be an assessment 

tool for stroke patients and well used by all neurologists. 

4.4. Paraclinic Aspects 

The particularity of this study is the neuroradiological 

exploration of acute patients by the CT scan only, although 

the MRI is not yet available to the emergency department of 

the hospital. The review of the literature reveals that posterior 

fossa infarcts and the brainstem are well explored by MRI. 

[29, 31]. The time to perform brain imaging was long, 

approximately 2 days. This had a considerable delay in 

establishing the diagnosis and initiate adequate treatment. 

The high delay could be explained by the critical state of the 

patients whose stabilization is a first priority than the 

realization of the CT scan, lack of financial resources, long 

admission period after onset, absence and unavailability of 

the CT scan in the neurology department and some technical 

problems encountered in the radiology service. The 

organization of a pathway for stroke management would 

reduce this delay [6, 17, 21]. 

A preponderance of sus tentorial strokes (on average 

80%) was noted, regardless of the type of stroke, similar 

to previous results [20, 23]. The involvement of the 

various structures of the posterior fossa was noted, 

particularly those of the brainstem, dominated by the 

protuberant localization in both types of stroke as reported 

by some authors [32, 33]. As cerebral MRI could not be 

performed in emergency in our patients, the volume of 

ischemia was not been calculated, limiting the estimate of 

the risk of malignant edema, especially in cases of total or 

superficial sylvian or vertebral basilar arteries infarction if 

it was greater than 145 cm
3
 [34]. 

4.5. Etiologic Features 

In this study, MRI and CT scan for cerebral palsy were 

performed in some patients with a delayed in order to 

confirm the diagnosis of basilar arterial infarct or to search 

for a vascular malformation or underlying tumor. We 

identified 9 cases of aneurysms and 5 cases of vascular 

malformations in cases of hematoma. High blood pressure, 

the main stroke risk factor (83.5%), is also the main etiologic 

factor for hemorrhages in this study. This result is consistent 

with 65.2% observed by another authors
 
[35]. The occlusion 

of large arterial trunks with atheroma plaques, strongly 

represented in this study (86.4%) as an etiology of ischemic 

stroke, reflects the increasing incidence of cardiovascular risk 

factors (hypertension, diabetes mellitus, obesity, 

dyslipidemia) in population according to the changing of 

lifestyle. 

4.6. Therapeutic Aspects 

The management in a NVU with resuscitation, including 

mechanical ventilation and neurosedation in the acute phase 

of stroke, is recommended during severe stroke [17, 24, 33]. 

Neurosedation, monitoring and treatment of intracranial 

high pressure, pain, anxiety, agitation and stress and the 

decreased of sympathetic reaction was administered to 58.2% 

of our patients. This is far superior to some practices who 

sedated concomitantly with intubation, 16.2 % and 24% of 

patients, respectively
 
[6, 20, 36] Delayed diagnosis, lack of 

MRI and non-availability of thrombolysis treatment justified 

the use of antithrombotic therapy alone (heparin and 

antiplatelet therapy), even when treatment with thrombolysis 

was indicated [37, 38]. 

The benefit of surgery in the indication of acute 

hydrocephalus with ventricular drainage is mainly related to 

the precocity of the action that the decision is taken and 

should not be delayed. [39]. However, the long admission 

time in the neurology department and the long time for brain 

imaging achievement, the lack of financial resources of some 

patients could not motivated the realization of this therapy 

which could possibly contribute to decrease the 

mortality[36]. However, it is necessary to put out the 

application of these methods and its effective realization in 

our countries in daily practice. 

4.7. Evolutive and Prognostic Aspects 

Overall mortality in our patients was 44.8%. This result is 

lower than 75%, that reported by authors in literature. All of 

our early deaths occurred during the first week of 

hospitalization, bringing early mortality rate to 35.5% versus 

33% reported in previous studies [27]. This high mortality 

would probably be related to the long time of admission and 

hospitalization period in the neurology department, and the 

difficulties of management. Our patients could not benefit 

from intubation and mechanical ventilation, or even 

thrombolysis or external ventricular derivation. These early 

deaths could also be related to the size of the hematoma, the 

state of consciousness of the patient at admission, the 
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encephalic complications, high blood pressure, occlusion of 

the basilar trunk with coma and respiratory distress [5, 32, 

40]. Thus, early management of swallowing disorders and 

other complications in the acute phase of severe stroke would 

be of considerable benefit for severe stroke patients. 

5. Conclusion 

The incidence of severe stroke and the high early mortality 

rate demonstrate that stroke remains a real public health 

problem low income resources countries. The therapeutic 

strategies currently used in the neurovascular intensive care 

units, indicate that there are great challenge of stroke 

management in general and particularly for severe stroke. 

National and global systemic efforts in the uniform 

organization of stroke pathway medical system are essential 

to improve these difficulties. 
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