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INTRODUCTION 
The term stroke or apoplexy refers to acute neurological 
injury,especially the type caused by cerebrovascular disease. 
Prevalence is around 55.6 per 100,000 all ages (1);0.63 Million deaths 
(2) ;1.44164;million cases of new acute strokes every year 
(3);6,398,000 DALYs (4).12% of strokes occur in the population aged 
<40 years (5).28-30 day case fatality ranges from 18-41% (6).In 
addition to the functions  specic to the lost brain tissue, other essential 
mental faculties such as humor, mood, initiative, and speed of thought 
are severely affected. Sadly these attributes are ignored in the 
management of stroke patients.

A milestone in the discovery of stroke was the work of Morgagni. He 
categorised  apoplexy into sanguineous apoplexy and serous apoplexy 
(7). Portal (1742-1832) rightly emphasized that it was impossible to 
distinguish between the two during life (8). Stroke is one of the leading 
causes of death and disability in India with an incidence rate of 119-
145/100,000 population. 

Due to high content of unsaturated fatty acids and relative deciency of 
antioxidant mechanisms,brain is especially vulnerable to free radical 
injury. About 2/3rd of body iron is in the form of hemoglobin. To 
participate  in free radical formation, iron must be liberated from the 
protein. (9). Ferritin is the key storage protein in the brain. Under 
steady state concentrations, serum ferritin levels is also an indirect 
marker of the total amount of iron stored in the body. Hence,serum 
ferritin level is used as a diagnostic test to estimate iron stores (10).

MATERIALS AND METHODS
This study was conducted in the department of general Medicine 
Government General Hospital Nellore from may 2022 to june  2022. 
This was a hospital based observational study.  A group of 50 subjects 
participated in this study. 

Inclusion criteria for study patients were having rst episode of 
Primary supratentorial hemorrhage , diagnosed clinically and by 
computed tomography of brain were included. Exclusion criteria for 
study patients are Ischemic stroke, Anemia,Severe alcohol 
c o n s u m p t i o n , C h r o n i c  l i v e r  d i s e a s e , C h r o n i c  k i d n e y 
disease,Hematological cancer,Secondary intracerebral hemorrhage.

Statistical Analysis: 

The variables were analysed using SPSS software version 15. Students 
t' test and chi square tests were employed to nd out signicance of 
difference between means in study patients. Variables are analysed 
using one way ANOVA between different prognostic groups. 
Spearman's correlation test was used to correlation the relation 
between serum ferritin and GCS and volume of hematoma.

RESULTS
In this study most of the patients are in their fties and sixties, but can 
extend from 30- 80years. Males are more commonly affected 4 times 
higher than females (4:1). 78% men and 22% women. Hypertension is 
the most commonly associated risk factor (98%) in this study 
population followed by smoking, alcoholism and diabetes mellitus 
which is in concordance with other studies.

The most common location of hypertensive ICH is lateral 
gangliocapsular region. In our study, the most common location of 
ICH is gangliocapsular region followed by lobar and thalamus. Older 
patients are having little higher incidence of lobar haemorrhage 
located in temporoparietal region.

Headache is the second most common symptom after focal 
neurological decit. It is present in 50% of the study population.

The overall mortality is 30 % in this study population. Males had 
higher mortality (34.28%) than that of females (20%). This is also 
higher than the reported mortality rate of 10 – 20 % among developed 
countries. In part it can be explained by lack of long term care facilities 
in most part of India and associated complications of immobilization.

The serum ferritin levels are signicantly elevated among the bad 
prognostic group with Modied Rankin Score of more than 2. The 
mean serum ferritin value is 111 ng/ml ( SD 32.018). The mean ferritin 
values are 265.11 ng/ml ( SD 84.04) and 363.40 ng /ml in patients with 
MRS 3 to 5 and 6 respectively. The difference is statistically signicant 
( p < 0.05). Hence the serum ferritin level at the baseline can be used as 
a prognostic marker in ICH.

In our current study the mean volume of ICH are 24 ml ( SD 8.3) , 59.48 
ml ( SD 25.97) and 78.66 ml ( SD 23.29 ) among the patients with MRS 
< 2 , 3-5 and 6 respectively. This observation is statistically signicant ( 
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P < 0.05). 

Patients with poor prognosis had larger hematoma volume on initial 
CT scan. Intraventricular hemorrhage (IVH) was noted in 53.33% of 
the mortality group with midline shift in 6.6%.The most common 
location in this study in mortality group is gangliocapsular followed by 
lobar and thalamus in order. This is in concordance with other studies.

DISCUSSION 
This study was conducted on 50 patients with acute intracerebral 
hemorrhage to nd out the serum ferritin levels and correlation 
between different prognostic groups.

It is likely that the inammatory response is triggered by stroke process 
and mediated by IL-1 ( fever) and IL-6 / TNF with rise in acute phase 
reactants such as CRP etc that may enhance neurotoxicity. However 
the initial rise in serum ferritin levels at the onset of stroke is not 
associated with inammatory response and correlate with the body 
iron stores. 

In the study by Natalia Perez et al, it has been proved that the serum 
ferritin levels are not correlated with other markers of inammatory 
response (11). It is again conrmed by Armengolu et al (12). In 
addition study by Natalia Perez et al, concluded that older age,higher 
stroke severity, large volume of hematoma with intraventricular 
extension and mass effect are associated with poor outcome which 
correlates with this study. 

High serum ferritin levels are independently associated with poor 
outcome in patients with ICH which suggest neurotoxic effect of 
increased body iron stores. Base line serum ferritin levels correlated 
with initial ICH and edema volume and to a lesser extent with ICH 
growth. Azra Zafar et al conducted a study among which 62 men and 
38 women were studied. 

Manish Narayan studies a total of 27 patients among them 14 were men 
9 were women.The most common location of hypertensive ICH is 
lateral gangliocapsular region. In a clinico pathological series by Cole 
and Yates, it has been found that the microaneurysms caused by 
hypertension were commonly located in this region (13).

Headache is the second most common symptom after focal 
neurological decit. It is in contrast to other series in which headache is 
present in only in 40 %. In a study by Haz AM et al, the most common 
symptom was focal neurological decit followed by vomiting (78%), 
impaired consciousness (72%), motor and sensory aphasia followed 
by headache and dysarthria, which didn't correlate with other studies.

Manu Mehriditta found no signicant correlation between the serum 
ferritin levels and the volume of ICH ( 14).  Serum ferritin levels 
measured at the onset of symptoms,if elevated,there is increased risk of 
progression to stroke by 33% , regardless of other predictors of 
neurological outcome (15 ,16) . serum ferritin indicates tissue  iron 
stores and therefore, a reliable marker of availability of iron in the area 
of acute stroke in patients without infectious or inammatory disease. 

Due to hemolysis and extensive day today variability (30 – 50 
%),serum iron and transferrin saturation exhibit a signicant analytic 
variability (17,18).Perihematomal edema volume has been associated 
with signicant mortality and morbidity .In a study conducted by 
Savman et al. in 20 preterm infants with intraventricular hemorrhage 
and 10 preterm control infants, found out non protein bound iron 
(NPBI) in 75% of the patients with IVH and 0% in control infants(11).

CONCLUSIONS
In our study of 50 patients with primary supratentorial intracerebral 
hemorrhage . The most common risk factor connected with ICH is 
hypertension,the volume of ICH and admitting GCS have no effect on 
serum ferritin levels,increased baseline serum ferritin can be used as an 
independent prognostic marker and is associated with clinical 
deterioration,gangliocapsular region is the most common site of 
bleed,the absence of diabetes, younger age and absence of IVH and 
midline shift are associated with good prognosis.low GCS and higher 
volume of hematoma is associated with poor prognosis.

REFERENCES 
1.  Dalal P,Bhattacharjee M, Vairale J, Bhat P. UN millennium development goals: can we 

halt the stroke epidemic in India? Ann Indian AcadNeurol 2007; 10: 130-6
2.  World Health Organisation. Preventing Chronic Diseases: A vital investment. Geneva, 

Switzerland. 2005.

3.  Murthy J. Thrombolysis for stroke in India: Miles to go…… Neurology India 2007; 55 
(1) 3-5

4.  World Health Organisation.Measurement in health. Statistics Tables 2009
5.  Shah B, Mathur P. Workshop Report on Stroke Surveillance in India. Division of 

Noncommunicable Diseases, Indian Council of Medical Research, New Delhi 2006.
6.  Das S et al. A prospective community based study of stroke in Kolkota, India. Stroke 

2007; 38: 906-10.
7.  Morgagni GB. De sedibus et causis morborum per anatomen indigatis libri quinque. 

Venice: ex typographica Remondiana, 1761.
8.  Portal A. Observations sur l'apoplexie. Histoire de l'Académie des Sciences 

1781;83:623–30.
9.  Floyed RA ,Zaleska MM,Harman H:Possible involvement of iron and oxygen free 

radicals in aspects of aging brain ;free radicals in molecular biology;Raven press 
N.Y.1984:143-161.

10.  Lipschitz, David A., James D. Cook, and Clement A. Finch. "A clinical evaluation of 
serum ferritin as an index of iron stores." New England Journal of Medicine 290.22 
(1974): 1213-1216.

11.  de la Ossa, Natalia Pérez, et al. "Iron-related brain damage in patients with intracerebral 
hemorrhage." stroke 41.4 (2010): 810-813.

12.  Armengou, Arola, et al. "Serum ferritin concentrations are not modied in the acute 
phase of ischemic stroke." Stroke 29.1 (1998): 258-260.

13.  Cole F, Yates P: Intracerebral microaneurysms and small cerebrovascular lesions.Brain 
1967;90: 759-768.

14.  Mehdiratta, Manu, et al. "Association between serum ferritin level and perihematoma 
edema volume in patients with spontaneous intracerebral hemorrhage." Stroke 39.4 
(2008): 1165-1170

15.  Davalos A, Fernandez-Real JM, Ricart W, Soler S, Molins A, Planas E, Genis D. 
Ironrelated damage in acute ischemic stroke. Stroke. 1994;25: 1543– 1546.

16.  Davalos A, Castillo J, Marrugat J, Fernandez-Real JM, Armengou A, Cacabelos P,Rama 
R. Body iron stores and early neurologic deterioration in acute cerebral infarction. 
Neurology. 2000;54:1568 –1574.

17.  Cook JD, Finch CA, Smith NJ. Evaluation of the iron status of a population. Blood 
1976;3:449–455.

18.  Walters GO, Miller FM, Worwood M. Serum ferritin concentration and iron stores in 
normal subjects. J Clin Pathol 1973; 26:770–772.

Volume - 12 | Issue - 09 | September - 2022 |  . PRINT ISSN No 2249 - 555X | DOI : 10.36106/ijar

 INDIAN JOURNAL OF APPLIED RESEARCH 23


