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ABSTRACT

Introduction: Stroke is the most devastating vascular complication in diabetes for its associated morbidity and mortality. Dyslipidaemia,
hypertension, obesity and atherosclerosis are higher among diabetics, which make them more vulnerable to ischemic stroke. This study was done to
corelate clinical profile and topography of strokes occurring in diabetics.

Materials and methods: This retrospective chart based descriptive study was done among diabetics with acute stroke at a tertiary care centre in
Southern India over 2 years from 1st January 2016. The patients’ data on demography, history, and investigations including neuroimaging were
obtained from medical records and entered to a pre-formatted data sheet for further analysis. The outcome of the study was complete, partial,
functional recovery or death.

Results: Among the 112 diabetic strokes selected, 8.9% had diabetes for less than a year. In this study, middle cerebral artery (MCA) territory
strokes were common (62.5%) followed by lacunar infarcts (21.42%) and posterior cerebral artery (PCA) territory infarcts (9.2%). Sixty-six
percent of lacunar infarcts (16 of 24 patients) were also in the MCA territory. Patients with MCA territory infarcts had higher HbA1C levels. MCA
territory infarcts were associated with poorer outcomes, significantly longer duration of hospital stay and slower recovery. Mortality was higher in
patients with higher HbA 1C levels. Mean duration of hospital stay was 9.16 +5.21 days.

Conclusion: Diabetics with strokes showed higher incidences of MCA territory infarction and lacunar strokes.. Poor glycaemic control was
associated with poorer outcomes and slower recovery with higher mortality.
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INTRODUCTION:

Diabetes Mellitus (DM) has emerged as a major lifestyle disease in
developing countries including India. Due to the high prevalence of
DM; India is often referred to be the 'diabetic capital'."” DM is among
the most important risk factor for atherosclerosis; causing arteriolar
narrowing resulting in 2 to 3 fold rise in risk for developing organ
ischemia.”

Numerous epidemiological studies have shown Asians to have a
higher prevalence of stroke as compared to Caucasians.” Age adjusted
prevalence rates of stroke in India range from 250-450 per lakh
population. Studies have shown higher incidence of cerebral infarction
among diabetics in the infra-tentorial region. Lacunar infarcts
involving the thalamus, pons and other parts of the vertebra-basilar
system are more frequent in diabetics than non-diabetics.”’

Hypertension, smoking and diabetes mellitus are the commonest risk
factors for developing stroke in India.”” We intend to do this study for
the limited Indian data on stroke topography among diabetics.

AIMSAND OBJECTIVES:

1. Tostudy the clinical profile of acute ischemic stroke in diabetes.
2. Todescribe the stroke topography in diabetes.

3. Tocorrelate the HbA lc levels with outcome.

MATERIALSAND METHODS:

Study design and source of data:

This retrospective chart-based descriptive study included patients
admitted in the intensive care units of a tertiary care hospital in South
India over aperiod of 2 years from 01" January 2016.

METHODOLOGY:

After obtaining Institutional Ethical Committee clearance, the clinical
data was obtained from the in-patient and out-patient medical records.
Data pertaining to demography, history of current illness, timeline of
progression, details of investigations including neuroimaging,
duration of hospitalisation and outcome (death / disability / functional
recovery) were obtained. In this study, functional recovery was
considered as an improvement in the independent functional ability of
the patient after stroke. Partial recovery was considered as

improvement in the deficits but lack of complete resolution. Complete
recovery was defined as complete resolution of deficits.

Selection Criteria

INCLUSION CRITERIA:

1. Patients olderthan 18 years.

2. Diabetes patients admitted with acute ischemic stroke.

3. Patients with cerebral infarcts identified by computed tomography
(CT) or magnetic resonance (MR) imaging.

EXCLUSION CRITERIA:
1. Patients with history of stroke.
2. Patients with intra-cranial bleeding on neuroimaging.

Statistical analysis:

Data collected was analysed using SPSS v20.0 and interpreted as
frequencies, proportions, means and medians using Chi-square tests
and student t-tests.

RESULTS:

The study included 112 patients out of which 72 were males and 40
were females. The mean age was 69.25+ 12.19 years. The median age
was 70 years. The age of the study population ranged from 36 to 88
years.

The common presenting symptoms were limb weakness, giddiness,
slurring of speech, decreased responsiveness and sensory symptoms
such as tingling and numbness. Limb weakness was the most common
presenting symptom (65, 58%) followed by giddiness (20, 17.85%),
slurring of speech (19, 16.96%), decreased responsiveness (5, 4.5%)
and paresthesias with numbness of limbs (3, 2.67%). Median time of
onset of symptoms was 1 day.

Most patients had more than one risk factor for stroke. Seventy patients
(62.5%) had hypertension, 33 (29.46%) had history of smoking, 20
(17.85%) had dyslipidaemia, 18 (16.07%) had ischemic heart disease
and 6 (5.35%) had renal disorder.

Majority of the patients had long duration of diabetes mellitus i.e. 43
(38.39%) patients had duration between 5-10years and 34 (30.35%)

| 36 |—| International Journal of Scientific Research |



Volume-7 | Issue-10 | October-2018

PRINT ISSN No 2277 - 8179

more than 10 years. Only 10, 8.92%) had a duration of diabetes of less
than 1 year.

Neuroimaging studies CT and/or MR revealed predominantly MCA
territory strokes, lacunar strokes, PCA and anterior cerebral artery
(ACA) territory strokes.

Middle cerebral artery infarcts (n-70, 62.5%) were the most common
strokes observed in this study. This was followed by lacunar infarcts
(24,21.4 %), posterior cerebral artery infarcts (10, 9.2%) and anterior
cerebral artery infarcts (8, 7.1 %). (Table 1)

The mean RBS and FBS in the study group were 150.58 and 137.51.
The mean HBAlc was 7.26. Mean HbAlc levels were higher in
patients with MCA territory strokes followed by ACA strokes, PCA
territory strokes and lacunar strokes. (Table 1).

The mean duration of hospital stay was 9.16 +5.21 days. Minimum
duration of stay was 3 days and maximum duration was 23 days. Stoke
outcome in this study was measured as functional recovery, partial
recovery, complete recovery or death.

TABLE 1: Comparison of stroke topography, frequency, mean
HbAI1C levels and outcome

STROKE |[FREQUENCY|
TOPOGRAPHY

MEAN
HbAlc
LEVELS

7.40 FUNCTIONAL =
73.33%
PARTIAL = 18.66%
COMPLETE =
5.33%
DEATH=2.66%
FUNCTIONAL =
67.8%
PARTIAL = 19.78%
COMPLETE =
12.42%
FUNCTIONAL =
69.2%
PARTIAL =20.27 %
COMPLETE =
10.53%
FUNCTIONAL =
71.3%
PARTIAL =28.7 %

In this study, functional recovery was observed in 51 (73.3%) patients
with MCA territory infarcts, 16 (67.8%) patients with lacunar infarcts,
7 (69.2%) patients with PCA territory infarcts and 6 (71.3%) patients
with ACA territory infarcts. Partial recovery was seen in 13 (18.66%)
patients with MCA stroke, 4 (19.78%) patients with lacunar stroke, 2
(20.27%) patients with PCA stroke and 2 (28.7%) patients with ACA
stroke. Complete recovery was observed in 4 (5.33%) patients with
MCA stroke, 3 (12.42%) patients with lacunar strokes, 1 (10.53%)
patient with PCA stroke. Death was observed in 2 patients with MCA
territory stroke among the patients studied.

STROKE
OUTCOME

MCA INFARCTS| 70, 62.5%

LACUNAR
INFARCTS

24,21.4% 6.8

PCA INFARCTS 10, 9.2% 7.02

ACA INFARCTS 8,7.1% 7.10

DISCUSSION:

Diabetes mellitus is a well-established risk factor for stroke and is
associated with high morbidity, mortality and stroke recurrence."” We
studied the clinical profile and stroke topography along with its
outcome in diabetics.

The mean age of the study population was 69.25 + 12.19 years and
ranged from 36 to 88 years. A study from France showed a mean age of
70.7+ 10.2 with age ranging from 13 to 102 years."” A similar Chinese
study on diabetic stroke patients had a mean age of 68+8.1 years."" The
Copenhagen Stroke Study demonstrated a mean age group of 71.5 +
10.5 in their study population. **

In the study, limb weakness, giddiness and slurring of speech were the
most frequently encountered presenting symptoms.Megherbi et al
observed an increased proportion of the study population presenting
with limb weakness and dysarthria. “” A Spanish study demonstrated
limb weakness, lacunar syndromes and sensory symptoms as the most
common presenting features in stroke."” Zhang et al in China observed
features of motor deficits and decreased consciousness in their study

population. “"A study from Japan noted motor paresis, vertigo,
dysarthria and sensory disturbance as common presenting features. "
Hypertension, smoking, dyslipidaemia, ischemic heart disease (IHD)
and renal disorders were the risk factors observed in the present study.
Jorgensen et al compared risk factors between the diabetic and non-
diabetic stroke patients and found hypertension to be more common
among the diabetic population. They also found smoking and IHD to
be significantly higher in the diabetic population. “”Hypertension,
smoking, cardiac disease and dyslipidaemia were the most common
risk factors according to a Japanese study. " A study trial performed in
8 countries demonstrated hypertension and smoking were the most
significant risk factors for lacunar strokes. "” Zhang et al found
significant differences in smoking, alcohol intake and hypercho
lesterolemia between the diabetic and non-diabetic stroke population.
“""Arboix et al observed that IHD and hyperlipidaemia were
independent predictive factors for stroke. In addition, atrial fibrillation
and chronic nephropathy were noted significant risk factors.

Most patients in this study had duration of diabetes of more than 5
years. Only 8.92% had a history of diabetes of less than a year. The
values of fasting blood sugar (FBS), random blood sugar (RBS), and
HbAlc at admission were measured. Diabetics with acute stroke
werestudied across 8 countries as a part of the Secondary Prevention of
Small Subcortical Strokes (SPS3). In 91% of the study population the
mean duration of DM was 11 years and the HbAlc exceeded 7 at
presentation."”A Mexican study found 78% patients with stroke to
have an glycated haemoglobin more than 6.4 ““The average random
blood glucose and HbAlc levels were 198.6 = 74.1 and 7.3 £ 5.2
respectively in a Japanese study on diabetics with brainstem strokes. A
study done in Greece showed a mean duration of 11.1 + 8.2 years of
DM andamean HbAlcof7.6+1.5""

CT and/or MRI imaging showed predominantly MCA territory and
lacunar infarcts with PCA and ACA infarcts being less common. A
Spanish study observed a predominant pattern of parietal, temporal,
thalamic and pontine infarction in the diabetic population. "* An
Australian study concluded that cortical strokes and lacunar strokes
were the most common presentations in diabetics. However there was
no significant difference in topography as seen among non-diabetics.
“WA Japanese study on DM and non DM patients with brainstem
infarctions demonstrated a higher frequency of DM patients having
pontine and medullary infarctions."? The SPS3 trial observed that
most diabetics had lacunar infarcts in the brainstem and cerebellum
(PCA territory). "” A study in Glasgow and China concluded that
lacunar strokes and ACA territory strokes were the most common in
diabetics. ™" The Copenhagen stroke study concluded a higher
frequency of cortical, basal ganglia and internal capsular involvement
in diabetics thus demonstrating that lacunar infarcts were not as
common as expected. " Iwase et al in Japan demonstrated that infra-
tentorial brain infarction > 5 mm in diameter were more common in the
diabetics as compared to the non-diabetic population. *”

In the present study, higher HbAlc levels were observed in MCA
territory and lacunar strokes. A study in China demonstrated that
HbAlc levels more than 6% were associated with an increased
incidence of isolated pontine infarcts.””A Swedish study found that a
HbAlc of more than 6% significantly correlated with acute stroke
severity and poor functional outcome. *” Weir et al showed that a
plasma glucose concentration above 8 mmol/L (144 mg/dL) after acute
stroke predicts poorer chances of survival and independence."”An
Australian study found no correlation between the HbAlc and stroke
outcomes among the diabetics. “YA novel study in Netherlands
demonstrated that moderate hyperglycaemia with glucose levels more
8 mmol/L was associated with favourable outcome in lacunar strokes
and unfavourable outcomes with non-lacunar strokes.

The mean duration of hospital stay among the 112 patients were 9.16
+5.21 days ranging from 3 to 23 days.An Italian study on stroke
recovery in diabetics showed that the mean duration of hospital stay
was 39 + 14.2 days. However, it considered the possibility of patients
with mild stroke symptoms obtaining an earlier discharge. ®” Limited
literature was available on duration of hospital stay of diabetic stroke
patients.

Stroke outcome was measured at the time of discharge as functional,
partial, complete recovery and death. This study demonstrated higher
rates of functional recovery in MCA territory strokes. Complete
recovery rates were noted to be higher in patients with lacunar infarcts.
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Studies around the world assessed stroke recovery at 3 and 6 months
using the Rankin Scale and Barthel Index. Diabetics were noted to
have more disabilities as compared to non-diabetics. "“Zhang et al
observed that functional recovery and survival were favourable with
lacunar infarcts. " A similar finding was noted in the Netherlands
study * Limited data was available on partial and complete recovery
in stroke.

The mortality rate in this study was 0.017% (2 out of 112) and both
patients had an HbAlc of more than 9 with both being large MCA
territory infarcts. The Copenhagen stroke study concluded that the
presence of diabetes increased mortality " A study in Spain showed an
in hospital mortality of 12.5% among its study population.”Kiers et al
observed higher mortality rates among the newly detected diabetics
and patients diagnosed to have stress hyperglycemia apart from the
known diabetics. ¥

CONCLUSION:

Diabetics with strokes showed higher incidences of MCA territory
infarction and lacunar strokes. Poor glycemic control was associated
with poorer outcomes, slower recovery and higher mortality.
Management of hyperglycemia and prevention of stroke in diabetes is
the key to reduce morbidity and mortality.

Conflicts of interest:
Authors have not received any grants from funding agencies.

Disclosure:
Authors have no disclosures to make.

REFERENCES

1. Unnikrishnan R, Anjana RM, Mohan V. Diabetes mellitus and its complications in India.
NatRev Endocrinol 2016; 12(6):357-70.

2. Fujishima M, Kiyohara Y, Kato I, Ohmura T, Iwamoto H, Nakayama K, et al. Diabetes
and cardiovascular disease in a prospective population survey in Japan: The Hisayama
Study. Diabetes 1996; 45(Supplement 3):S14-6.

3. Li SC, Schoenberg BS, Wang CC, Cheng XM, Bolis CL, Wang KJ. Cerebrovascular
disease in the People's Republic of China: epidemiologic and clinical features.
Neurology 1985;35(12):1708-13.

4. Aronson SM. Intracranial vascular lesions in patients with diabetes mellitus. J
NeuropatholExpNeurol 1973;32(2):183-96.

5. Razdan S, Kaul RL, Motta A, Kaul S. Cerebrovascular disease in rural Kashmir, India.
Stroke 1989;20:1691-3.

6. Bharucha NE, Bharucha EP, Bharucha AE, Bhise AV, Schoenberg BS. Prevalence of
stroke in the Parsi community of Bombay. Stroke 1988; 19: 60-2.

7. Banerjee TK, Mukherjee CS, Sarkhel A. Stroke in the urban population of Calcutta- an
epidemiological study.Neuroepidemiology 2001;20: 201-7.

8. Abraham J, Rao PSS, Inbaraj SG, Shetty G, Jose CJ. An epidemiological study of
hemiplegia due to stroke in South India.Stroke 1970; 1: 477-81.

9. Gourie-Devi M, Gururaj G, Satishchandra P, Subbakrishna DK. Prevalence of
neurological disorders in Bangalore, India: a community-based study with comparison
between urban and rural areas. Neuroepidemiology 2004; 23: 261-8.

10.  Megherbi SE, Milan C, Minier D, Couvreur G, Osseby GV, Tilling K, et al. European
BIOMED Study of Stroke Care Group. Association between diabetes and stroke subtype
on survival and functional outcome 3 months after stroke: data from the European
BIOMED Stroke Project. Stroke 2003; 34(3):688-94.

11.  Zhang XD, Chen YR, Ge L, Ge ZM, Zhang YH. Features of stroke in Chinese diabetes
patients: a hospital-based study. J Int Med Res 2007; 35(4):540-6.

12. Jorgensen H, Nakayama H, Raaschou HO, Olsen TS. Stroke in patients with
diabetes.The Copenhagen Stroke Study. Stroke 1994;25(10):1977-84.

13.  Arboix A, Rivas A, Garcia-Eroles L, de Marcos L, Massons J, Oliveres M. Cerebral
infarction in diabetes: clinical pattern, stroke subtypes, and predictors of in-hospital
mortality. BMC Neurology 2005; 5(1):9.

14. Ichikawa H, Kuriki A, Kinno R, Katoh H, Mukai M, Kawamura M. Occurrence and
clinicotopographical correlates of brainstem infarction in patients with diabetes
mellitus. J Stroke Cerebrovasc Dis 2012;21(8):890-7.

15.  Palacio S, McClure LA, Benavente OR, Bazan III C, Pergola P, Hart RG. Lacunar
strokes in patients with diabetes mellitus: risk factors, infarct location, and prognosis:
the secondary prevention of small subcortical strokes study. Stroke 2014; 45(9):2689-
94.

16.  Huisa BN, Roy G, Kawano J, Schrader R. Glycosylated hemoglobin for diagnosis of
pre-diabetes in acute ischemic stroke patients. J Stroke Cerebrovasc Dis 2013;
22:e564-7.

17.  Tziomalos K, Spanou M, Bouziana SD, Papadopoulou M, Giampatzis V, Kostaki S, et
al. Type 2 diabetes is associated with a worse functional outcome of ischemic stroke.
World J Diabetes 2014; 5:939-44.

18.  Kiers L, Davis SM, Larkins R, Hopper J, Tress B, Rossiter SC et al. Stroke topography
and outcome in relation to hyperglycaemia and diabetes. ] NeurolNeurosurg Psychiatry
1992:55:263-70.

19.  Weir CJ, Murray GD, Dyker AG, Lees KR. Is hyperglycaemia an independent predictor
of poor outcome after acute stroke? Results of a long-term follow up study. BMJ 1997,
314:1303-6.

20. Iwase M, Yamamoto M, Yoshinari M, Ibayashi S, Fujishima M. Stroke topography in
diabetic and nondiabetic patients by magnetic resonance imaging. Diabetes Res
ClinPract 1998;42(2):109-16.

21. LiH, Kang Z, Qiu W, Hu B, Wu AM, Dai Y, et al. Hemoglobin A1C is independently
associated with severity and prognosis of brainstem infarctions. J NeurolSci 2012;
317(1-2):87-91.

22.  Uyttenboogaart M, Koch MW, Stewart RE, Vroomen PC, Luijckx GJ, De Keyser J.
Moderate hyperglycaemia is associated with favourable outcome in acute lacunar
stroke. Brain 2007; 130(Pt 6):1626-30.

23.  Nannetti L, Paci M, Baccini M, Rinaldi LA, Taiti PG. Recovery from stroke in patients
with diabetes mellitus. ] Diabetes Complications 2009; 23(4):249-54.

24.  Hjalmarsson C, Manhem K, Bokemark L, Andersson B. The role of prestrokeglycemic
control on severity and outcome of acute ischemic stroke. Stroke Res Treat 2014;
2014:¢694569.

| 38 |—| International Journal of Scientific Research |



