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ABSTRACT  

Introduction: Stroke is a clinical diagnosis for which CT is the mainstay of investigation. The diagnostic 

comparisons between the clinical and the CT diagnosis of stroke and the impact of the latter on 

management are unclear in the local setting. 

Materials and Methods: Fifty admissions with the clinical diagnosis of stroke to the University Medical 

unit were studied for three months. Data on the time and   mode of admission, the sub-type of clinical 

diagnosis (infarct, intracerebral and subarachnoid haemorrhage), CT diagnosis and the impact of CT 

diagnosis on the management were recorded.  

Results: Females accounted for 52%. Cerebral infarctions were commoner than the haemorrhage (56% 

and 12%, respectively). The sub-typing of stroke was identical to the clinical diagnosis in 44% of 

patients. The sensitivity of the clinical diagnosis is highest in SAH (75%) followed by infarction (61%) 

and ICH (6%). The specificity was highest in SAH (98%) followed by ICH (70%) and cerebral infarction 

(36%). 

Conclusion: CT brain has improved the diagnostic accuracy of stroke. It has contributed for better 

management. As the clinical diagnosis of the sub-typing of stroke is correct in less than 50%, CT scan is 

mandatory for all patients with stroke in the local setting. 

 

Introduction 

With the rising burden of non-communicable 

disease and aging population in the community, 

morbidity and mortality due to stroke have 

shown an increasing trend worldwide 
1
. In Sri 

Lanka, it is the 5th leading cause of death among 

people admitted to public sector hospitals 
2
.         

In 2005, the annual incidence of deaths due to 

stroke was 2549. Proportionate mortality was 

7.7% and the rate per 100 000 was 13.1. 

Stroke is defined as a clinical syndrome of rapid 

onset of focal or global cerebral deficit lasting 

for more than 24 hours or leading to death. 

Aetiologically, 80% of strokes occur due to 

cerebral infarcts and intracerebral haemorrhages 

(15%) and subarachnoid haemorrhages (5%) 

account for the remaining 20% 3.  

Severe headache, convulsions, neck stiffness and 

progressive deterioration of neurological deficit 

from the onset are known to favour underlying 

cerebral haemorrhage. In contrast, absence of 

headache and neck stiffness, maximal  

 

neurological deficit at the onset favours cerebral 

infarct 
4
. However, these clinical features vary in 

sensitivity and specificity in a given setting.  

With the discovery of benefits of modern 

therapeutic interventions for sub-types of stroke 

(thrombolytic and anti-platelet therapy 5 for 

cerebral infarcts, and optimal blood pressure 

lowering and specific agents like Nimodipine for 

subarachnoid haemorrhage), early differentiation 

of the underlying pathology of stroke can 

become a crucial issue in the therapeutic 

decision making in a given patient.  

Advent of cerebral imaging methods such as 

Computerized Tomography (CT) has enabled 

early and precise differentiation of cerebral 

infarct from haemorrhage 
6
.  

Information thus obtained is useful in 

therapeutic decision making such as 

administration of thrombolytics (where it is 

available) and early use of anti-platelet therapy 

for the category of patients with cerebral 

infracts. Delays in seeking medical attention or 
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poor access to computed tomography for stroke 

will result in failure to identify up to three 

quarters of intracerebral haemorrhage and may 

lead to inappropriate
 
treatment 

7
. 

CT scanning facility was installed in the 

Teaching Hospital Galle in 1996. Now it is a 

routine practice to order a CT scan for subjects 

with a clinical diagnosis of stroke admitted to 

this Institute. The radiology department of the 

Hospital carries out an average of 580 CT scans 

per month, out of which 480 are brain scans, 

with an average of 16 brain scans per day.  

The Value of CT scanning in the differential 

diagnosis and management of patients with 

stroke has not been evaluated in the local setting. 

This information would be useful in selecting 

the most suitable patients for CT scan and using 

the facility cost effectively in the limited 

resource setting.   

 

Objectives  

1. To compare the clinical diagnosis of the 

sub-type of stroke with the CT diagnosis.  

2. To determine the impact of the CT diagnosis 

on the therapeutic decision making and early 

management of stroke.  

 

Methods  

This study was carried out in one of the five 

medical units in Teaching Hospital, Galle. Fifty 

consecutive admissions with clinical diagnosis 

of stroke to the University Medical Unit were 

studied. Data on the demographic profile, sub-

type (infarct or haemorrhage) of stroke on 

clinical grounds and subsequent therapeutic 

interventions including use of antiplatelet 

agents, neurosurgical referral and/or intervention 

were entered on to a pre-designed data entry 

form.  

Clinical diagnosis of intracranial haemorrhage 

was made in the presence of loss of 

consciousness and progressive deterioration of 

neurological deficit from the onset of symptoms 

with or without convulsions. Diagnosis of 

subarachnoid haemorrhage was clinically made 

in the presence of sudden, severe headache and 

neck stiffness. Absence of above findings with 

sudden onset of focal or global neurological 

deficit which was maximal at the onset of 

symptoms was clinically categorized as cerebral 

infarction.  

All patients underwent CT scanning of brain 

within twenty four hours of admission to the 

Unit.  

 

Results  

The total number of patients admitted to the Unit 

during the study period was 3002 with 1616 

males. Admissions with stroke accounted for 

1.7% of total admissions. Out of 50 admissions 

48% were males and 52% were females. Direct 

admissions accounted for a majority (72%). 

Internal transfers and transfers from other 

hospitals accounted for 6% and 22%, 

respectively.   

The mean age of subjects with stroke was 70 

years (68 years for males and 72 years for 

females, respectively) (Table 1). Thirty eight out 

of 50 (i.e. 76%) of patients were admitted within 

24 hours of onset of symptoms. Based on 

clinical features, 62% of patients were 

categorized as cerebral infarcts and 30% and 8% 

were diagnosed as intracerebral and 

subarachnoid haemorrhage, respectively (Fig 1). 

CT scanning revealed that 8% of patients with 

clinical diagnosis of stroke were having other 

cerebral pathology (4% hydrocephalus, 4% 

cerebral tumor) and 16% of patients with a 

clinical diagnosis of stroke had a normal CT. 

Overall, clinical diagnosis of pathological sub-

type of stroke was identical to the CT diagnosis 

in 22 cases (44%) (Table 2). Eight percent of the 

clinically suspected cerebral infarcts were found 

to be haemorrhages and 20% of clinically 

suspected haemorrhages were found to be 

cerebral infarcts on the CT.     

Out of ten cerebral haemorrhages confirmed on 

CT, nine were referred for neurosurgical 

opinion, but none underwent neurosurgical 

intervention. Antiplatelet therapy with low dose 

aspirin and dipyridamole was commenced soon 

after the exclusion of cerebral haemorrhage in 

64%. Twelve subjects (24%) who would have 

been deprived of antiplatelet therapy on clinical 

diagnosis of stroke were benefited by 

performing a CT scan.  Four subjects (8%) who 

could have been given antiplatelet therapy on 
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clinical grounds were prevented from receiving 

antiplatelet therapy as the CT scan has revealed 

ICH in them.   
 

Table1 - Characteristics of study sample and 

symptom profile 

 

 

 

 

 

 

 

 

 

 

 

 

Table2 - Clinical and CT diagnosis  

 

 

Table 3 - Sensitivity and specificity of clinical 

diagnosis 

PPV- positive predictive value,  

NPV – negative predictive value 

 

 

 

 

 

 

 

 

 

 

 

 

Male : female                               1 : 1.08 

Age                                              70.02 Year   

                                                       (SD 12.29)  

 % of admission < 24 hours  76% 

 % of admission > 24 hours   24% 

Mode of admission 

      Direct                                 72% 

      Transfer                                26% 

      Referral                                 06% 

Symptom profile 

 Headache          12     24 

 Loss of consciousness          15         30 

 Hemi paresis   27  54 

 Monoparesis       05         10 

 Aphasia                               10         20 

 Dysphasia 04         08   

Clinical diagnosis CT 

diagnosis Infarction ICH SAH Total 

Infarction  17 10 01 28 

ICH  04 02 00 06 

SAH  00 01 03 04 

Normal 

CT 

07 01 00 08 

Others  03 01 00 04 

Total  31 15 04 50 

Clinical 

diagnosis 

Sensitivity Specificity PPV NPV 

Infarction  60.71 36.36 0.55 0.42 

ICH 06.06 70.45 0.13 0.88 

SAH  75.00 97.82 0.75 0.98 

Figure 1 - Clinical diagnosis 
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Figure 2 - Frequency distribution of symptom profile 
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Discussion  

Introduction of evidence based treatment 

modalities for patients with acute stroke has 

compelled clinicians to arrive at a precise 

diagnosis of the category of stroke and thereby 

to initiate optimal management. Although 

Modern neuroimaging has enabled early 

diagnosis of the event, limited availability and 

high cost of investigations have restricted their 

use only in tertiary care centers 8. Therefore, 

clinical diagnosis is still relied upon in primary 

care settings.   

This study was designed to compare the 

accuracy of clinical diagnosis of stroke with CT 

scanning as the gold standard. It also evaluated 

the impact of CT diagnosis in the initial 

management.   

The main finding of this study was that the 

clinical diagnosis of stroke and its sub-types 

were identical with the CT diagnosis only in 

44% of patients. Clinical diagnosis of infarction 

was more precise than that of cerebral 

haemorrhage.  

SAH had the highest sensitivity and specificity 

(75%) and (98%), respectively. Infarctions had a 

moderate amount of sensitivity (61%) but low 

level of specificity (36%) ICH had lowest level 

of sensitivity (07%) but moderate amount of 

specificity (70%) (Fig 3). This points out the 

need for CT scanning in all patients with stroke9. 

However, there is a possibility that infarctions 

might have been missed because of the early CT 

scans 
10

 and the routine slicing with 10 mm cuts. 

Cerebral haemorrhages could also have been 

missed due to the same slicing difference as well 

as due to the low sensitivity 
11

 of CT scans over 

MRI scans in detecting haemorrhages. However, 

all patients in whom the CT has been negative 

for a cerebral haemorrhage were treated as 

subjects with cerebral infarctions although there 

is an existing remote possibility of having a 

cerebral haemorrhage. Performing an early CT 

has helped in confirming or excluding cerebral 

haemorrhage thereby helped in early 

administration of antiplatelet therapy which 

would be a therapeutic dilemma otherwise. 

Optimizing the blood pressure up to the 

therapeutic targets according to the stroke sub-

types and appropriate neurosurgical referral 

were also achieved by doing an early CT scan.  

Superiority of neuroimaging over the bedside 

diagnosis of stroke has already been revealed in 

previous studies 12 which utilized standard 

scoring systems for the clinical diagnoses.  

It was also shown that in the local setting, by 

categorization of the sub-types of stroke by the 

CT scan prevented adverse management 

strategies.  

Twelve subjects (24%) who would have been 

deprived of antiplatelet therapy on clinical 

diagnosis of stroke were benefited by 

performing a CT scan. Four subjects (8%) who 

could have been given antiplatelet therapy on 

clinical grounds were prevented from 

antiplatelet therapy as the CT scan has revealed 

ICH in these patients. Thus, the overall 

beneficiaries were 32%.  

Figure 3 - Sensitivity, specificity, positive and negative predictive values of clinical diagnosis 
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Neurosurgical intervention was not carried out 

in any of the nine subjects who had intracerebral 

haemorrhage. This could have been due the 

nature of the haemorrhage or the clinical 

condition of the patient.  

In this era of thrombolysis for acute ischemic 

infarctions, early and accurate diagnosis 
13

 of 

such events should be available for the optimal 

patient care.   

In this regard, it is encouraging that the majority 

of patients in this study sought medical attention 

from this tertiary care centre by themselves or 

through a referral system within 24 hours. Even 

though patients seeked early medical attention 

following a stroke, providing appropriate 

thrombolysis is still out of scope of this 

institution.  The National hospital of Sri Lanka is 

the only institute which is able to provide this 

service to selected patients at the moment. 

Further investigating the cause and the nature of 

the stroke sub-types by other imaging modalities 

have not been the practice, mainly due to the 

limited resource setting and the non availability 

of some imaging modalities such as perfusion 

scans. 

Several limitations were inherent to this study.  

The criteria for the clinical diagnosis were not 

based on a standard scoring system. The 

longterm benefits of early initiation of 

antiplatelet therapy have not been evaluated as it 

was out of scope of the objectives of this study. 

As the study sample was small in some of the 

sub-types, the statistical significance of the 

results of such categories could be questionable.   

 

Conclusions  

Availability of CT scanning facility has refined 

the diagnostic accuracy of stroke in the local 

setting. It has also contributed for the better 

management of stroke during the acute stage. As 

the clinical diagnosis of the sub-typing of stroke 

is correct in less than 50% of instances, CT scan 

should be a mandatory investigation for all 

patients with the clinical diagnosis of stroke in 

the local setting. 

 

 

 

Recommendations  

We recommend that all the patients with the 

clinical diagnosis of stroke should be referred 

early to a centre where CT scanning is available. 

A standard scoring system should be adhered to 

when arriving at a clinical diagnosis of stroke. 

Improvements in the care of patients with stroke 

such as dedicated stroke units with facilities for 

thrombolysis should be available.  
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ABSTRACT 

Introduction: Height, like other phenotypic traits, is determined by a combination of genetic and 

environmental factors. It is sexually dimorphic and statistically more or less normally distributed. 

Estimation of stature from measurements of various long bones of the extremities has been attempted by 

many scientists with varying degree of accuracy. All such calculations depend on the fact that limbs 

exhibit consistent ratios relative to the total height of a person. These ratios are linked to age, sex and 

race. 

Objectives: This study was carried out to investigate the relationship between personal stature and foot 

length among a group of male and female Sri Lankan adults and to derive a regression formula between 

the foot length and height of an individual. 

Materials and Methods: A total of 210 medical students with an age span of 20-23 yrs. were included in 

the study. The foot length was measured using a sliding caliper capable of measuring to the nearest 0.01 

mm. The height of the individual was measured standing erect, in anatomical position using a standing 

height measuring instrument. 

Results: The differences of the foot length between the genders were found to be highly significant. A 

positive correlation between height and foot length was observed in both sexes and it was statistically 

significant. Regression equation for stature estimation was formulated using the foot lengths for both 

sexes. 

Conclusion: The results indicate that foot length provides an accurate and reliable means in estimating 

the stature of an unknown individual. The regression formula derived in this study will be useful for 

anatomists, archeologists, anthropologists and forensic scientists.  


