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Abstract: Background: Intracerebral hemorrhage (ICH) occurs mainly as a result of hypertension, trauma, arteriovenous (AV) 

malformations and tumours. Depending on the etiology of hemorrhage, ICH score components like GCS, CT brain findings such as 

volume of bleed, the presence of intraventricular hemorrhage (IVH) and infratentorial hemorrhage (ITH), the treatment varies. 

Methods: A prospective observational study was done on 30 patients with spontaneous and traumatic ICH at SDM medical college, 

Karnataka, India. The patients were assessed by brief history and ICH score parameters ie. GCS, CT brain findings such as ICH 

volume, IVH and ITH. Medical management or neurosurgical intervention was followed up. Predicted mortality by ICH score was 

compared with 30 day mortality. Results: Out of 30 patients subjected to study 53.3% had traumatic ICH and 46.7% had spontaneous 

ICH with one sided weakness. 5 patients with traumatic ICH underwent neurosurgery. No patients with spontaneous ICH underwent 

neurosurgery. Among all patients with ICH managed medically, predicted mortality was 40% but actual mortality was 16% and in 

patients underwent neurosurgery, predicted mortality was 80% and actual mortality was 20% thus signifying the necessity of appropriate 

medical or surgical management of ICH. 
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1. Introduction 
 

Intracerebral haemorrhage (ICH) is the  most prevalent type 

of stroke after ischemic stroke.
1
About 10 to 20 % of total  

incidence of stroke is intracerebral hemorrhage.
2,3 

Intracerebral haemorrhage  is bleeding in brain parenchyma 

due to rupture of blood vessels.
4
 Intracerebral haemorrhage 

can be spontaneous or traumatic in onset. The most  

common causes of spontaneous  intracerebral haemorrhage 

are hypertension, arteriovenous malformations,  aneurysmal 

rupture, cerebral amyloid  angiopathy,  intracranial 

neoplasm, cerebral venous thrombosis, coagulopathy, 

sympathomimetic drug abuse, vasculitis etc. 
1,5-10

 Also  

intracerebral abuse, vasculitis etc.
1,5-10

Also intracerebral 

haemorrhage can occur secondary to trauma, infection and 

hemorrhagic transformation of  infarct.
1,11-13

 Common sites 

of spontaneous intracerebral haemorrhage are putamen and 

adjacent internal capsule, central white matter of temporal 

lobe and thalamus.
14 

 

2. Aims and Objectives 
 

The study aims to:  

 Stratify the risk of intracerebral hemorrhage  

 Know the usefulness of ICH score in guiding the 

management of intracerebral hemorrhage and setting 

the treatment protocols 

 Predict the 30 day mortality based on ICH score 

 Evaluate the actual mortality comparing with the 

predicted 30 day mortality by ICH score 

3. Role of ICH Score in Guiding the 

Management of Intracerebral Hemorrhage 
 

ICH score is a prognostic tool and  risk stratification scale 

considering  factors related to neurological evaluation ( 

GCS), age of the patient, intracerebral haemorrhage volume, 

intraventricular hemorrhage and  infratentorial
 

 

Table 1: The ICH score
15 

     ICH Score components   ICH Score 

GCS Score 

3-4                                                                              2 

5-12                                                                            1 

13- 15                                                                         0 

ICH Volume ( cm3) 

≥    30                                                1 

<    30                                  0 

IVH( Intraventricular Hemorrhage) 

PRESEN T 1 

ABSENT 0 

ITH (Infratentorial Hemorrhage) 

PRESENT    1 

ABSENT 0 

AGE in years 

≥ 80                                                     1 

< 80                                                                         0 

Total ICH score  0-6 
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Table 2: ICH SCORE mortality prediction criteria
17

 

ICH SCORE Predicted  Percentage of 30  

day mortality 

0 0% 

1 13% 

2 26% 

3 72% 

4 97% 

5 &6 100% 

 

haemorrhage assessed by neuroimaging.
15

 The need of ICH 

score is  to rapidly diagnose and effectively manage either 

medically or by neurosurgical intervention for  the patients 

presenting to ED with intracerebral haemorrhage.
15,16 

 

If volume of bleed is less than 30 ml and if the bleed is in 

gangliocapsular region medical management has proven 

effective where as if bleed is more than 30 ml and if GCS of 

the patient is deteriorating then it should be intervened by 

neurological surgery. Intracerebral  haemorrhage associated 

with tumours or AV  malformations  are generally 

intervened by neurosurgery.
16 

 

Various components of ICH score influence the outcome as 

given below. 

 Patients having GCS score ≥13 proved better long term 

prognosis.
15

 

 Age is considered as independent predictor of ICH 

outcome 

 ICH volume is also associated with outcome but it is not 

an independent predictor because small hemorrhage of 

infratentorial origin in brainstem or cerebellum is 

associated with worse consequence hence requiring 

immediate diagnosis and further suitable line of 

management.
18

 

 IVH associated hydrocephalus will provide extra 

prognostic guidance.
16

 

 The presence of IVH and ITH will influence 30 day 

mortality.
15

 

 

3.1 Emergency management  of ICH 

 

Being a neurological emergency, patients with ICH should 

be evaluated by airway, breathing, circulation along with 

signs of raised intracranial pressure. Endotracheal intubation 

should be done when there is risk of aspiration or impending 

respiratory failure. Intracranial pressure (ICP) control 

measures include 20% mannitol, head end elevation and 

hyperventilating the patient. These measures are given prior 

to definitive neurosurgical intervention. The management of 

hypertension in intracerebral hemorrhage is to maintain a 

mean arterial pressure (MAP) below 130 mmHg and 

cerebral perfusion pressure should be maintained more than 

70 mmHg. Patients with coagulopathy due to medications 

should be given appropriate reversal agents. Risk of seizures 

after ICH is about 8% within 30 days hence antiepileptics 

should be given.
19 

Management of haemorrhage with acute 

hydrocephalus via external ventricular drain is helpful for 

ICP measurement and cerebrospinal fluid (CSF) diversion 

resulting in reduced mortality in patients with 

intraventricular haemorrhage.
20-22

 

 

Small bleed in the basal ganglias with no evident 

neurological deficits should be treated medically. Elderly 

patients with poor neurological state with large lobar 

hematomas, surgery is not proven beneficial but patients 

suffering from medium sized lobar ICH often requires 

surgery especially if GCS is below 7.
23 

 

3.2 Open surgery for ICH 
24 

 

After general anesthesia, the neurosurgeons  can remove the 

bone flap and open the dura matter in the hematoma 

location. The hematoma is evacuated to the extent possible. 

A drainage tube is inserted in the residual hematoma or 

subdural region. External ventricular drain is also placed in 

intraventricular haemorrhage prior to craniotomy.  After 

ensuring there is no bleeding, an intracranial pressure probe 

is placed in the ventricles, the skin is sutured with fixation of 

drainage tube. The patients can be shifted to the 

neurosurgery intensive care unit (NICU) after surgery. The 

drainage tube is  removed based on the volume of drainage 

within 24–72 hours.  CT scan shall be repeated three days 

after surgery.
24

  

 

 
Craniotomy done for Evacuation of Bleed 

 

4. Materials and Methods 
 

Ethical clearance was obtained from the institutional ethics 

committee. A prospective observational study was done on 

human subjects after obtaining consent from the patient.30 

patients with traumatic and spontaneous intracerebral 

hemorrhage admitted to Emergency Medicine Department at 

SDM Medical College, Dharwad, Karnataka, India were 

subjected to study. The study was conducted during a period 

of 12 months from 1
st 

April 2022 to 31
st
 March 2023. Simple 

sampling was used in patient selection. Patients with age 

more than 18 years were included in the study. Patients were 

assessed by brief history, ICH score parameters like GCS 

and CT brain findings including ICH volume, IVH and ITH. 

The follow up of these patients were carried out either by 

conservative management with medications including 

antiepileptics and antiedema measures or by neurosurgical  

intervention have been adopted and also 30 day actual 

mortality was compared with predicted mortality by ICH 

score. Analysis was done with SPSS software version 2020. 

Pvalue < 0.05 is considered as statistically significant 

correlation 

 

5. Results 
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30 patients with traumatic and spontaneous intracerebral 

hemorrhage were subjected to study. Age of patients in this 

study was above       

 

Table 3: Summary of All Parameters 
All Parameters Mean ± SD || Median (IQR) || Min-Max  OR  N (%) 

Age (<80) 30 (100.0%) 

Clinical Presentation  

   Trauma 16 (53.3%) 

   One Sided Weakness 14 (46.7%) 

GCS 9.87 ± 4.64    ||    10.00 (5.00-14.75)    ||    3.00 - 15.00 

GCS Category  

   3 to 4 4 (13.3%) 

   5 to 12 13 (43.3%) 

   13 to 15 13 (43.3%) 

ICH Score 2.47 ± 1.14    ||    2.00 (2.00-3.00)    ||    1.00 - 5.00 

ICH Scoring  

   Score0 – 1 7 (23.3%) 

   Score 2 9 (30.0%) 

   Score 3 8 (26.7%) 

   Score 4 5 (16.7%) 

   Score 5-6 1 (3.3%) 

ICH Volume  

<30 cc 8 (26.7%) 

>30 cc 22 (73.3%) 

Infratentorial Hemorrhage (Yes) 4 (13.3%) 

IVH (Yes) 17 (56.7%) 

Management  

   Conservative 25 (83.3%) 

   Neurosurgical Intervention 5 (16.7%) 

Predicted Mortality Risk (%) 49.53 ± 33.31    ||    26.00 (26.00-72.00)    ||    13.00 - 100.00 

Predicted Mortality (Yes) 14 (46.7%) 

Actual Mortality (Yes) 5 (16.7%) 

 

18 years. Out of them 16(53.3%) patients had traumatic ICH and 14 (46.7%) patients had spontaneous ICH with one sided 

weakness. Distribution of patients with varying GCS, ICH volume, IVH, ITH and ICH score are given below. Also the 

distribution of patients with conservative management and neurosurgical intervention are  mentioned in this table. 

 

Table 4:  Association between ICH Scoring and Parameters of ICH score 

Parameters 

ICH Scoring 

p value Score  1 

(n = 7) 

Score 2 

(n = 9) 

Score 3 

(n = 8) 

Score 4 

(n = 5) 

Score 5&6 

(n = 1) 

Age (<80) 7 (100.0%) 9 (100.0%) 8 (100.0%) 5 (100.0%) 1 (100.0%) 1.0001 

Clinical Presentation      0.5762 

   Trauma 2 (28.6%) 6 (66.7%) 4 (50.0%) 3 (60.0%) 1 (100.0%)  

   One Sided Weakness 5 (71.4%) 3 (33.3%) 4 (50.0%) 2 (40.0%) 0 (0.0%)  

GCS*** 14.43 ± 0.53 12.56 ± 3.57 6.00 ± 2.20 6.20 ± 3.27 3.00 ± 0 0.0013 

GCS Category***      <0.0012 

   3 to 4 0 (0.0%) 0 (0.0%) 2 (25.0%) 1 (20.0%) 1 (100.0%)  

   5 to 12 0 (0.0%) 3 (33.3%) 6 (75.0%) 4 (80.0%) 0 (0.0%)  

   13 to 15 7 (100.0%) 6 (66.7%) 0 (0.0%) 0 (0.0%) 0 (0.0%)  

ICH Score*** 1.00 ± 0.00 2.00 ± 0.00 3.00 ± 0.00 4.00 ± 0.00 5.00 ± 0 <0.0013 

ICH Volume      0.5762 

<30 cc 3 (42.9%) 3 (33.3%) 2 (25.0%) 0 (0.0%) 0 (0.0%)  

>30 cc 4 (57.1%) 6 (66.7%) 6 (75.0%) 5 (100.0%) 1 (100.0%)  

Infratentorial Hemorrhage (Yes)*** 0 (0.0%) 0 (0.0%) 1 (12.5%) 2 (40.0%) 1 (100.0%) 0.0192 

IVH (Yes)*** 0 (0.0%) 7 (77.8%) 4 (50.0%) 5 (100.0%) 1 (100.0%) 0.0012 

Management      0.3122 

   Conservative 6 (85.7%) 9 (100.0%) 6 (75.0%) 3 (60.0%) 1 (100.0%)  

   Neurosurgical Intervention 1 (14.3%) 0 (0.0%) 2 (25.0%) 2 (40.0%) 0 (0.0%)  

Predicted Mortality Risk (%)*** 13.00 ± 0.00 26.00 ± 0.00 72.00 ± 0.00 97.00 ± 0.00 100.00 ± 0 <0.0013 

Predicted Mortality (Yes)*** 0 (0.0%) 0 (0.0%) 8 (100.0%) 5 (100.0%) 1 (100.0%) <0.0012 

Actual Mortality (Yes)*** 0 (0.0%) 0 (0.0%) 1 (12.5%) 3 (60.0%) 1 (100.0%) 0.0032 

***Significant at p<0.05, 1: Chi-Squared Test, 2: Fisher's Exact Test, 3: Kruskal Wallis Test 
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As ICH score increases the scope of conservative management with medication reduces. From this analysis it is also  inferred 

that the necessity of neurosurgical intervention is more in patients with high ICH score 

 

Table 5: Association between Management and Parameters of ICH score 

Parameters 

Management 

p value Conservative 

(n = 25) 

Neurosurgical Intervention 

(n = 5) 

Age (<80) 25 (100.0%) 5 (100.0%) 1.0001 

Clinical Presentation***   0.0452 

   Trauma 11 (44.0%) 5 (100.0%)  

   One Sided Weakness 14 (56.0%) 0 (0.0%)  

GCS 10.16 ± 4.74 8.40 ± 4.28 0.4463 

GCS Category   0.3072 

   3 to 4 4 (16.0%) 0 (0.0%)  

   5 to 12 9 (36.0%) 4 (80.0%)  

   13 to 15 12 (48.0%) 1 (20.0%)  

ICH Score 2.36 ± 1.11 3.00 ± 1.22 0.2283 

ICH Scoring   0.3122 

   Score 0-1 6 (24.0%) 1 (20.0%)  

   Score 2 9 (36.0%) 0 (0.0%)  

   Score 3 6 (24.0%) 2 (40.0%)  

   Score 4 3 (12.0%) 2 (40.0%)  

   Score 5-6 1 (4.0%) 0 (0.0%)  

ICH Volume   0.2872 

<30 cc 8 (32.0%) 0 (0.0%)  

>30 cc 17 (68.0%) 5 (100.0%)  

Infratentorial Hemorrhage (Yes) 2 (8.0%) 2 (40.0%) 0.1192 

IVH (Yes) 15 (60.0%) 2 (40.0%) 0.6282 

Predicted Mortality Risk (%) 45.40 ± 32.21 70.20 ± 34.33 0.2283 

Predicted Mortality (Yes) 10 (40.0%) 4 (80.0%) 0.1572 

Actual Mortality (Yes) 4 (16.0%) 1 (20.0%) 1.0002 

***Significant at p<0.05, 1: Chi-Squared Test, 2: Fisher's Exact Test, 3: Wilcoxon-Mann-Whitney U Test 

 
Of total 30 patients 25 patients were conservatively managed 

with medications and 5 patients underwent neurosurgical 

intervention. Of the 25 patients with medical line of 

management, 11 (44%) patients were traumatic ICH and 14 ( 

56%) were spontaneous ICH with one sided weakness. 5 

patients  who underwent neurosurgical intervention were 

traumatic ICH. No patients with spontaneous ICH 

underwent neurosurgery. 48% patients with GCS score of 13 

to 15 underwent medical management. 0 patients with GCS 

Score of 3 to 4 had undergone neurosurgical intervention 

where as 80% patients with GCS score of 5 to 12 had 

undergone neurological surgery hence proving  that with 

worsening GCS especially for traumatic ICH  neurosurgery 

is better way of management. It was also found 24% patients 

with ICH score of 0 to 1 had undergone medical 

management, 36 % with score 2 had undergone medical 

management, 24% with score 3 had undergone medical 

management, 12% with score 4 had undergone medical 

management and 4%  with score 5 to 6 had undergone 

medical management where as 40 % patients with score 3 

and 4 each had undergone neurosurgical intervention. Hence 

proving patients with high ICH score often require 

neurological surgery. 68% of patients managed medically 

was with volume of bleed more than 30 ml. Of the total 

patients managed by neurosurgery, all patients had volume 

of bleed greater than 30 ml. Percentage of patients with IVH  

and ITH undergone medical management and neurosurgery 

are also mentioned in above table.  Predicted mortality for 

patients undergoing medical management by ICH score was 

40% and actual mortality was 16% and predicted mortality 

for patients undergoing neurosurgical intervention  was 80% 

and actual mortality was 20% signifying the necessity of 

appropriate medical or surgical management in patients with 

intracerebral haemorrhage. 

 

 
Figure 1: Association of GCS category with management 
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Figure 2: Association between ICH volume and 

management 

 

 

 
Figure 3: ROC Curve Analysis Showing Diagnostic 

Performance of ICH Score in Predicting Management 

 
Parameter Value (95% CI) 

Cutoff (p value) ≥ 3 (0.228) 

AUROC 0.672 (0.373 - 0.971) 

Sensitivity 80.0% (28-99) 

Specificity 60.0% (39-79) 

Positive Predictive Value 28.6% (8-58) 

Negative Predictive Value 93.8% (70-100) 

Diagnostic Accuracy 63.3% (44-80) 

Positive Likelihood Ratio 2 (1.04-3.83) 

Negative Likelihood Ratio 0.33 (0.06-1.98) 

Diagnostic Odds Ratio 6 (0.58-61.84) 

 

 
Figure 4: ROC Curve Analysis Showing Diagnostic 

Performance of ICH Score in Predicting Actual Mortality 

 
Parameter Value (95% CI) 

Cutoff (p value) ≥ 4 (0.002) 

AUROC 0.932 (0.839 - 1) 

Sensitivity 80.0% (28-99) 

Specificity 92.0% (74-99) 

Positive Predictive Value 66.7% (22-96) 

Negative Predictive Value 95.8% (79-100) 

Diagnostic Accuracy 90.0% (73-98) 

Positive Likelihood Ratio 10 (2.47-40.54) 

Negative Likelihood Ratio 0.22 (0.04-1.26) 

Diagnostic Odds Ratio 46 (3.33-634.88) 

 

6. Discussion 
 

Risk stratification scales like ICH score play a significant 

role in the evaluation and management of patients with 

traumatic and spontaneous ICH.
25-29 

 

The utility of this grading scale is to provide a standard 

evaluation tool that can be easily and quickly determined by 

physicians without expert training in neurology which 

enables consistency in communication and treatment.
15

 

 

In this study all the 5 patients who underwent neurosurgical 

intervention had the volume of bleed assessed by CT brain 

as more than 30 ml. In our study 80 % patients with GCS 5 

to 12 had undergone neurosurgical intervention where as 

only 20 % with GCS 13 to 15 have undergone neurosurgery 

indicating that neurosurgical intervention is required with 

deteriorating GCS.
16

 No patients with  ICH score  0 died and 

all patients with ICH score 5-6 died  hence proving the 

accuracy of ICH score in predicting mortality thus 

stratifying risk. This high rate of morbidity and mortality has 

necessitated more investigations for medical and surgical 

therapies in intracerebral hemorrhage.
19

With early surgery 

63% of patients and  with medical management 53%  had a 

good outcome.
30

 In this study 83% patients underwent 

surgical management have survived where as 81% patients 

who have undergone medical management for traumatic 

intracerebral bleed has survived. 85% patients managed 

conservatively for spontaneous intracerebral haemorrhage 

survived. This in turn could provide a vital role in 
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developing new treatment modalities for ICH, a disease with 

no proven beneficial treatment.
15

 

 

7. Limitations of the study 
 

Patients below the age of 18 years were excluded from the 

study. Functional outcome of the patients including recovery 

from disability could not be assessed after 6 months or 1 

year period since only 30 day mortality was assessed in this 

study. 

 

8. Conclusion 
 

Using ICH score in our study we could assess the volume of 

bleed in the brain, along with neurological status of the 

patient (GCS) which guides the physician to determine 

whether medical or surgical management is needed. It  is 

found in this study, rise in ICH score leads to increase in 

mortality hence proving the efficacy of ICH score in 

predicting the 30  day mortality due to ICH. 
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