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ABSTRACT 

 

To study the value of Computed tomography (CT) scan in detecting the incidence of stroke in diabetic patients. The 

Study was conducted in the spiral CT. scan unit in Ibn-Sena teaching hospital from November 2005 to June 2006. 

Three hundred fifty patients was analyzed who had stroke features of all age groups .Method: All patients examined 

by spiral CT. scan (siemens soma torn plus 4). Also patients examined for blood glucose and serum cholesterol levels. 

Result: Out of 350 patients, 182 patients (52%) male, 168 patients (48%) female male/female ratio is 1.1 /1. CT. scan 

provide that 256 patients (73.14%) were ischemic infarction, 22 patients ( 6.28%) were Hemorrhagic infarction, and 

39 patients (11.14%) were intracerebral hemorrhage. 136 patients (38.8%) were diabetic, in 90 cases of diabetics 

patients the level of blood glucose was above 10.1mmol/L . and 80 patients(22.8%) were the blood cholesterol level >or 

=220 mg/100 ml..Conclusion: CT. scan is an established tool for diagnosis of ischemic or hemorrhagic stroke. Diabetes 

mellitus, hypertension and hypercholesterolemia are clearly the most important risk factor for acute stroke.         
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INTRODUCTION  

 
Definitions were as follows: Stroke due to cerebral infarction: acute o n s e t  of a focal neurological deficit lasting longer than 
24 hours, in which Computed tomography (CT) scan excludes causes other than cerebral infarction, Those with deficits lasting 

less than 24 hours , CT scan or magnetic resonance imaging evidence of infarction were not included ]1]
 

 

Vascular Distribution: 

 

The arterial supply of the brain is derived from the internal carotid and vertebral arteries, Internal carotid arteries in the brain give 

the following branches Anterior cerebral artery Pass medially Supply medial and superolateral of cerebral hemisphere, Middle 

cerebral artery Pass laterally supply internal surface of cerebral hemisphere. Vertebral arteries Originating from the subclavian 

arteries, the basilar artery form by junction of two vertebral arteries just above the foramen magnum , the posterior cerebral 

artery terminal branch of the basilar artery. The anastomosis between right and left internal carotid arteries, their branches and 

posterior cerebral arteries form circle of Willis ]2[. 

 

Patho Physiology: 

 

Eighty percent of strokes are ischemic and 15% hemorrhagic. The Clinical examination alone cannot distinguish ischemic from 

hemorrhagic stroke; CT scan or magnetic resonance brain imaging is required ]3[.The Cerebral edema due to ischemia is 

initially cytotoxic, characterized by intracellular water accumulation, and later vasogenic, in which water moves across the 

blood-brain-barrier (BBB) into the extra cellular interstitial space]4[). Energy is produced in the brain from the oxidative 

metabolism of the glucose. This requires constant supply of both glucose and oxygen. An interruption of blood flow decrease 

oxygen delivery to the brain cells result decrease adenosine triphosphate (ATP) production, the ATP- dependent membrane 

-based ion pump fails, leading to influx of sodium (Na), calcium (Ca) and extra cellular free water. This leads to development of 

cytotoxic edema 
]5]

  Computed tomography findings of hypoattenuation are thought to represent an increase in the net water 
content of the involved brain parenchyma. This increase in water content could be related to cytotoxic edema, vasogenic 

edema, or both ]  6 [.Computed tomography reflects some underlying patho- physiological process (such as cellular edema or severity 
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of cell damage) that influences outcome, or is it simply a marker of the severity or size of the stroke]  7[ Today, a wide range of 

traumatic and nontraumatic emergency conditions are quickly and accurately diagnosed with helical computed tomography 
] 8 [  

 

The role of neuroimaging for acute stroke has been one of exclusion of lesions that mimic ischemic stroke (eg, intracerebral 

hemorrhage, subdural hematoma, cerebritis, tumors and arteriovenous malformations) ]9'18'11[.
 

 

CT. features of stroke: 

 

Specific CT patterns of findings are typically seen in ischemic stroke and can be analyzed more accurately with the combined use 

of multisection CT and MR imaging]12[
. Computed tomography findings obtained within the first (three to six) hours of cerebral 

ischemia, when present, are often subtle. Computed tomography will differentiate infarct from hemorrhage up to at least five 

days after stroke. There is some uncertainty as to how quickly small hemorrhage lose their characteristic whiteness and become 

isodense and then hypo dense compared with normal brain, and so indistinguishable from an infarct. Certainly by 10 days, 

small hemorrhage will be indistinguishable from infarcts. Recent hemorrhage are hyperdensity area (white) and usually 

rounded and space occupying. Infarction is usually hypodensity lesion in the territory area of the occluded vessels 

associated with edema, normal CT. scan excludes hemorrhage and, in the absence of an alternative, infarction is 

assumed called clinical stage infarction. Intravenous contrast is not normally required and may cause confusion ]13[
. 

Comput ed t om ograph y i s th e pr imar y imag ing techn ique for cases of acute stroke and it was used to exclude 

intracranial hemorrhage before the allocated treatment was administered]14,15,16[. 

 

It is important that radiologists be adept at recognizing the subtle findings of cerebral infarction in the first few hours after 

symptom onset(17). Nonetheless, at most institutions, CT remains the initial imaging study for evaluation of acute stroke because it 

is widely accessible, convenient, has a short imaging time, and is sensitive for detection of hemorrhage ]18
'
19[

. Other findings 

include hypodensity with loss of gray-white differentiation and effacement of sulci. Computed tomography indicators 

of acute ischemia are related to edema, which causes a decrease in the attenuation of involved structures. Density 

changes have been found to be the most frequent sign of early ischemia (20). The important CT findings during the early 

stages of cerebral ischemia can be classified as: 

 
(a).Hypo attenuating appearance of gray matter structures,(b), Mass effect, and ,c ,Presence of one or more hyper 

attenuating arteries. 

 

Any combination of these findings may be present, or all may be absent (clinical stage) (2 1 ).  Hemorrhagic 

infarction (Intracerebral hemorrhage) CT scan demonstrated an area of hyperdensity within the brain parenchyma with or 

without extension into the ventricles or subarachnoid space or, for scans performed beyond (1) week, an area of attenuation 

with ring enhancement after injection of contrast due to hyperemia between normal and abnormal brain tissue(22,23). 

 

PATIENT AND METHODS 

 

The avai la bi l i t y of spir a l  comput ed t om ograph y (CT) has revolutionized the diagnostic approach to patients 

suspected stroke. Three hundred fifty patients of stroke covering all age groups, were examined by CT. in the 
department of radiology CT. unit in Ibn-Sena teaching hospital in Mosul city between November 2005 to June 2006, the 

level of fasting blood sugar and serum cholesterol were examined in laboratory of the same hospital . 

 

The spiral CT scanner used was (siemens somatom plus 4) made in Germany, Multislice helical CT. the body from many 

angles producing three dimensional images. the patient lying on the CT. table and the head examined on supine position. 

The procedure takes few minutes, so rapid scanner minimize the risk of movement artifact, gives a marked improved spatial 

resolution. Sedation was used for children under 6 years of age or general anesthesia if needed. 

 

RESLUTS 

 

Spiral CT scan examination was performed on three hundred fifty cases of stroke of all age groups. Most of the cases of the stroke occurs 
in old age group 232 patients (66.28%) were above 60 years of age, 121 patients (34.57%) were between (60-69) years of age and 111 

patients (31.71%) were more than 70 years of age (Table:1). The mean age standard deviation of the stroke was (60±13.4) years and the risk 

incidence rate of the age was (1.09/10) years. 

 

Regarding Sex distribution 182 patients (52%) who had stroke were male, and 168 patients (48%) were female so male to female ratio was 

1.1:1 (Table: 2). Regarding the CT. scan finding showing that 256 patients (73.14%) were ischemic infarction, 22 patients (6.28%) 
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were hemorrhagic infarction,39 patients (11.14%) were had intracerebral hemorrhage and 33 patients (9.44%) were negative 

finding(Table:3). The study showing 268 patients (84.6%) of infarction were unilateral (128 patients 40.0%in the left and 140 

patients 44. 6% in the right) and 49 patients (15.4%) were bilateral (Table 4). 

 

Other finding associated with stroke patients ,136 patients (38.8%) were diabetic, 144 patients (41.1%) were hypertensive(the blood 

pressure >or =140/100 mmHg ,80 patients (22.8%) have high cholesterol level > 220mg/100 ml. and 75 patients (21.4%) have history of 
smoking ,15 patients (4.28%) have no history of any disease (Table: 5).  The result of blood glucose level in diabetic patients, 90 

patients range > 10 mmol/L. (Table:6). 

 

Table1: Shows the age distribution of the 350 cases of acute stroke patients Examine by CT. scan 

 

Age No of cases Percentage 

0-9 year 1 0.28% 

10-19 year 3 0.85% 

20-29 year 10 2.8% 

30-39 year 16 4.57% 

40-49 year 25 7.14% 

50-59 year 63 18 % 

60-69 year 121 34.57% 

70 > year 111 31.71% 

Total 350 100% 

 

Table 2: Shows the gender distribution of the 350 patients with acute stroke Examine by CT. scan 

 

Sex No. of cases Percentage 

male 182 52% 

female 168 48% 

Total 350 100% 
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                                       Male           Female 

 

Fig. (1): Histogram shows gender distribution of 350 stroke patients 

 

Table 3: CT scan finding of 350 acute stroke patients 
 

CT scan finding No of cases Percentage 

Ischemic infarction 256           73.14% 

Hemorrhagic infarction 22        6.28% 

intracerebral hemorrhage 39 11.14% 

Negative finding 33 9.44% 

Total 350           100% 

 

    

 
                       Infarction    infarction   hemorrhage    finding  

 

Fig. (2): Histogram shows subtype of acute stroke of 350 patients examined by CT. scan 
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Table 4: Shows the side and distribution of the infraction in NO. of cases 
 

                 Left side infarction 
128 

. 

Total  unilateral      

268 

Right side infarction 140 

Bilateral                          49 

Negative finding                          33 

 

Table 5: Shows the predictor risk factor of acute stroke 
 

Predictor risk factor No of cases percentage 

Diabetic fasting glucose level 

>6.1 mmol/liter 
136 38.8% 

Hypertension blood pressure 

>140/100mmHg 
144 41.1% 

Hypercholesterolemia 

serum cholesterol level 

> 220mg/100m1. 

80 22.8% 

Smoking 75 21.4% 

Normal patients 15 4.28% 

total 350 100% 

 

 

Table 6: Distribution of diabetic patients according to blood glucose level out of 350 patients 
 

Blood glucose level m mol/L. No, of cases percentage% 

6.1-8  10 7.35% 

8.1 -10  36 26.47% 

10.1>  90 66.17% 

Total  136 100% 
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DISCUSSION 

 

Computed tomography (CT) examination is highly specific in the detection of irreversible ischemic brain damage within the 

first hours of stroke onset ] 24[ . The ability to rapidly and accurately depict the location and extent of acute brain ischemia is of major 

clinical importance, beside the prognostic value of depicting acute brain ischemia it also affects the therapeutic decision in 

particular regarding the risk-to-benefit ratio of possible thrombolytic therapy ] 28[ .  CT. scan Imaging of the brain is the 
currently recommended imaging technique for establishing the diagnosis of stroke because of speed, ability to exclude hemorrhage 

,wide available and clinician familiarity with the procedure ]25,26[..The best time to image stroke routinely with CT scan is as 

soon as possible after the event to confirm the diagnosis ; nothing is gained by waiting ,and much may be lost ] 27 [ . Regarding 

the age, it is well known that age is important risk factor of stroke. During the CT. scan examination of the 350 stroke patients 

found that the incidence of stroke double each decade over the age of 45 years this has been suggestive that age is proxy marker 

for duration of risk factor exposure. 

 

Studies by Helen et al .] 27[ , Kazunari et al. ]  28 [ , Davis et al. ]  29 [ ,Barry et al.] 30[   is showing that age-adjusted stroke 

incidence risk rate are (1.06/year, 1.9/10 years, odd ratio of 1.00-1.29/year and 1.65/5year) respectively. In our study the 

result was 1.09/ 10 years which is more or less the mean results of the above authors .Study by H Tohgi et al. ]31[, salah-eddine et al. ]32[ 

and wade et al.]25[  showed that the mean age standard deviation for stroke is (65±12 years, 71±12.6 years and 71±14.7 

years) respectively. In our study the result was 60±13 years (Table:7),which is slightly lower than above authors .Regarding 
the sex distribution study by Amanda et al. ]22[, Toshiyuki et al.] 33[ showed that male/female incidence ratio rate 1.34:1 and 

1.8:1 respectively CT. scan examination of the stroke patients found that in our study the gender ratio male/female 1.1:1 

similar to result of above authors. CT. scan finding of the acute stroke patients, was most of the cases of the brain infarction 

were ischemic about 70% to 80% of acute stroke]34[ and intracerebral hemorrhage account approximately 10% of all strokes(35). 

Study by Amanda et al.]22[, shows that 72.5% ischemic infarction and Our study presented 256 patients (73.14% ) were 

ischemic infarction . Study by yuriko et al. ]37[, Amanda et a1.]22[, Thomas et al.]38[ and Joanna et al.]3[,is showing that incidence of 

intracerebral hemorrhage in acute stroke is(13.5%,10%,14.5%,13.7%,and 6%)respectively. In our series the result was 

39patients (11.14%) (Table: 8). Study by H Tohgi et al.]31[ show that the site of the cerebral infarction was 88% unilateral 

and 12% bilateral.  

 

In CT. scan examination of the stroke patients the result in our study was268 patients (84.6%) the infarction unilateral 
and 49 patients (15.4%) the infarction bilateral.Diabetes mellitus is well established risk factor for stroke ]38[. Diabetic 

subject has a 3-to 6- fold increased risk for stroke compared with non diabetic subject ]39[. The role of diabetes in developing 

stroke has been well documented in general population in particular the elderly patients (I)* Diabetes promote cerebral 

atherosclerosis and may increase hypertension and coronary heart disease which are the major risk factor for stroke ]40[. 

Diabetes, especially uncontrolled or untreated diabetes, can cause damage to both the large and small blood vessels, resulting in the 

blood vessel walls becoming stiff, narrow and furred atherosclerosis.  

 

This greatly increases the risk of stroke. In fact, stroke is responsible for about 15 percent of deaths in people with non insulin 

dependent diabetes]41[. Several studies have found increased risk of stroke in daibetic patients compared with non diabetic. Studies by 

karl et al.]42[, Toshiyuki et al.]33[, Milton Alter et al.]43[, Tohgi et al.]31[, Salah-Eddine et al.]32[,Brett M. Kissela et al.]44[ and H 

Jorgensen et a1.]45[ showing that percentage of the diabetic in stroke patients was ( 20.2%, 16.9%, 31.3%, 16%, 21%, 37-42% and 

20%) respectively, In our series the result was 136 patients (38.8%).(Table: 9). This is due to diabetes mellitus which is 
common in our population and it is prevalence rate increase with age ]46[. The high prevalence of non insulin dependent diabetes 

mellitus is consistently associated with a high prevalence of obesity in Arab societies ]47[. The CT. scan examination results of our 

study was most of the diabetic stroke patients the blood glucose level> 10. mmol/L (Table:6) .This result is similar to Sarah.E et 

al.]48[ study found that the stroke risk was nearly doubled in patients with impaired glucose tolerance level between ( 7.5- 

llm mol/L)and nearly tripled in diabetic patients > 11 mmolfL. For the cholesterol level The concentration of cholesterol matters, 

because the higher it is the more of it is deposited as waxy plaques on the walls of arteries cause narrowing of these arteries . This 

can affect any blood vessel and if it is an artery to the brain, then a stroke can happen. Elevated cholesrol levels have been found 

to be a risk factor for stroke in meta-analysis. 

 

The association between serum cholestrol and different types of stroke has been shown to be negative for cerebral 

hemorrhage and positive for cerebral infarction ]49'50[ . Study by Dr. Anushka ]51[ showed that the higher level of cholesterol in 25% 
increased risk of (fatal or non fatal) ischemic stroke. H Tohgi ]31[ estimated that hypercholesrolemia increase the risk of stroke in 11%, 

In our study the result is 80 patients (22.8%) of the stroke patients have high cholesterol level >220 mg/m1.(Table:5). 

Hypertension  is the most powerful risk factor of stroke and antihypertensive treatment effectively reduce the risk of 

stroke in hypertensive patients 
]
 

36,52,53,54[ .
Studies by Toshiyuki et al. 

]33[
, Helen et al. 

]27[
, H Tohgi et al 

]31[
 and Tsong—hai et al.

]55[
 

found that percentage of hypertensive in stroke patients was (46.6%,45.6%, 45% and 45.8%) respectively. In our series the result 

was 144 patients( 41.1%). (Table: 10). This due to habit of alcohol drinking is very low in our population compare with other 
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European countries, alcohol has been strongly associated with increase blood pressure in epidemiological studies ]56'57'58[. 

 

Table 7: Comparison between the present study and other studies regarding incidence of mean age standard deviation of 

stroke 
 

Study by author Mean age in years 
 

Standard  deviation 

H Tohgi 65 ±12year 

Salah-eddine 71.7 ±12.6year 

Wade S. 71 ±14.7year 

Our study 60 ±13.5year 

 

 

Table8: Comparison between the present study and other studies regarding the percentage of the intracerebral 

hemorrhage in stroke patients 

 

Study by author 
Percentage of intracerebral  

hemorrhage% 

Yuriko 13.5% 

Ashraf 10% 

Amanda 14.5% 

Thomas 13.7% 

Joanna 6% 

Our study 11.14% 

 

 

Table 9: Comparison between the present study and other studies regarding diabetic in stroke patients 
 

Study by author Total stroke Diabetic patients Percentage% 

Toshiyuki 219 37 16.9% 

Milton Alter 621 198 31.3% 

Karl Matz 48 238 20.2% 

H . Tohgi 48 298 16% 

Salsh-Eddine 937 4537 21% 

Brett M .kissela  37-42% 

H Jorgensen 233 1135 20% 

Our study 136 350 38.8% 
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Table 10: Comparison between the present study and other studies regarding the percentage of the hypertensive in stroke 

patients 

 

Study by author Total patients no 
percentage of the hypertensive in 

stroke patients 

Toshiyuki 219                      64.6% 

Helen 329                     45.6% 

H Tohgi 298                     45% 

Tsong -hai 241                     45.8% 

Our study 350                   41.1% 

 

CONCLUSIONS 

 

 CT. Scan is an established tool for diagnosis of ischemic or hemorrhagic stroke. it is rapid and readily available and 

has high sensitivity for intracranial hemorrhage contrast enhanced CT .and perfusion imaging provide additional 

information. 

   CT. Scan can detect early sign of infarction. 

 Diabetes mellitus ,hypertension and high cholesterol level are clearly the most important factor for acute stroke, 

diabetes promote cerebral atherosclerosis . 
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