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ABSTRACT 
The bruising of brain tissue is cerebral contusion. It can be compared to bruises in other parts of the body only after 

microscopic examination. Cerebral contusions consist of areas of injured or swollen brain mixed with blood that has leaked 

from arteries, veins, or capillaries. Mostly contusions occur at the base of the front parts of the brain, but may occur 

anywhere. An intracerebral hemorrhage (ICH) describes bleeding within the brain tissue; it may be related to other brain 

injuries, especially contusions. The size and location of the hemorrhage helps determine whether it can be removed surgically 

or not. 

 

Objectives: The main purpose of early surgical intervention for cerebral contusion is to prevent secondary brain injury. 

Extravagated blood is believed to be neurotoxic, leading to secondary injury that may be avoided by early surgical removal. 

Cerebral contusion of brain does not seem to recover and appears later as encephalomalacic brain tissue loss on convalescent 

phase imaging. Tissue loss is not increased by removal of irreversibly damaged brain contusion. Patients can deteriorate 

clinically after intracerebral hemorrhage arising   and the question of early surgery to anticipate such secondary damage.  

 

Methods & Materials: Early management of patients with TICH requires evaluation to determine whether early surgery 

should become part of the standard of care. This randomized patient group trial compared early surgery (within 12 h of 

randomization) with initial conservative treatment (subsequent surgery allowed if deemed necessary). Patients were 

randomized using an independent randomization service within 48 h of TBI. Patients were eligible if they had no more than 

two intra-parenchymal hemorrhages of 10 ml or more and did not have an extradural or subdural hematoma that required 

surgery. 

 

Results: The primary outcome measure at 6 month was the traditional dichotomous split of the Glasgow Outcome Scale. 

Total of 170 patients were registered for this trial. From 82 patients randomized to early surgery with complete follow-up, 30 

(37%) had an unfavorable outcome. Of 85 patients randomized to initial conservative treatment with complete follow-up, 40 

(47%) had an unfavorable outcome (odds ratio, 0.65; 95% confidence interval, CI 0.35, 1.21; p=0.17), with an absolute 

benefit of 10.5% (CI, −4.4–25.3%). There were significantly more deaths in the first 6 months in the initial conservative 

treatment group (33% vs. 15%; p=0.006). The 10.5% absolute benefit with early surgery was consistent with the initial power 

calculation. 

 

Conclusions: Use of surgical intervention for treatment of cerebral contusion varies around the world. In Asia surgical 

interventions are more frequent than in Europe or North America. Implementation of early referral and diagnosis with 

immediate treatment may reduce incidence of death and disability in this specific group of TBI patients. The occurrence of 

cerebral contusion is a definitive risk for higher mortality and prolonged disability. Surgical intervention at the right moment 

can however, change the course of this fatal condition and lead to improved outcomes in cohorts of severe traumatic brain 

injury. 
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Introduction 
Brain is the most vital part of human body. All functions of body depend upon brain. A cerebral contusion is a 

heterogeneous zone of brain damage consisting of hemorrhage, cerebral infarction, necrosis, and edema. The 

normal occurrence of cerebral contusion is when brain strikes a ridge on skull or a fold in the dura mater, the 

tough outer covering of brain. These bruises may occur without other types of bleeding or they may occur with 

acute subdural or epidural hematomas. 

 

Cerebral contusion is one of the Traumatic Brain Injury (TBI). TBI is a disruption in the normal function of the 

brain is disrupted due to traumatic brain injury which can be caused by a blow, bump or jolt to the head, the head 

suddenly and violently hitting an object or when an object pierces the skull and enters brain tissue. Symptoms of 

a TBI can be mild, moderate, or severe, depending on the extent of damage to the brain. Mild cases may result in 

a brief change in mental state or consciousness. Severe cases may result in extended periods of unconsciousness, 

coma, or even death. 

https://www.sciencedirect.com/topics/medicine-and-dentistry/brain-infarction
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Treatment through surgical interventions is done upon patients with moderate to severe head injuries. Ultra early 

interventions, early surgical intervention and delayed surgical interventions bear different results among patients 

with cerebral contusions. The timely decision of surgical intervention may stop the chances of secondary injury 

to the brain. 

Traditional neurosurgical management of patients with severe contusion is mostly based on intracranial pressure 

(ICP) measurement recommended by the Brain Trauma Foundation. More than 30mm Hg  ICP reading would 

lead to surgical intervention conservative management would be done on patients with less than 20 mm Hg icp 

reading Patients with ICP between 20 and 30 mm Hg would be monitored closely and undergo surgery if the ICP 

rises. Early management of patients should be evaluated to determine whether early surgery should become part 

of the standard of care for cerebral contusion or not.  

 

Methods & Materials 
This study was conducted in SMBBMU larkana from January 2019 to January 2020. Written consent in the 

presence of witnesses and relatives were taken before the start of trial. Eligibility criteria included only patients  

for whose neurosurgeon was in harmony about the benefits of early surgical evacuations compared to the initial 

conservative treatment. Ct scan was performed to locate the size and location of the contusion. Clotting problems 

were corrected before randomization as per  standard clinical practice. Patients who were adults within 48 h of 

TBI and had evidence of a TICH on CT with a confluent volume of attenuation significantly raised above that of 

the background white and gray matter greater than 10 mL calculated by: (length×width×height)/2 in cm were 

included. 

 

The two approaches in the trial  were early surgery or initial conservative treatment. Early surgery was early 

evacuation of the hematoma by a method of the surgeon's choice (within 12 h of randomization), combined with 

appropriate best medical treatment. Initial conservative treatment was best medical treatment combined with 

delayed (more than 12 h after randomization) evacuation if it became appropriate later. Both groups were 

monitored according to standard neurosurgical practice. Monitoring of ICP and management of metabolism, 

sodium osmotic pressure, temperature, and blood gasses could be the medical treatment included. 

 

Operative Procedures 
During surgery, the affected area of head was shaved. The removed bone was extracted in a single piece or flaps 

after the scalp incision, and then replaced after surgery unless contaminated. The dura mater was cut to reveal the 

underlying brain. After any hematoma or contusion was removed, the neurosurgeon ensured the area is not 

bleeding. After dura was closed the previously extracted bone was replaced, only if there was not much swelling, 

and the scalp was closed. The patient is returned to the ICU for observation and additional care. 

 

During the first 5 days of their trial progress glasgow coma scale (GCS) and focal signs were collected and also 

ICP/CPP (cerebral perfusion pressure) were measured to describe any change in status that could conclude the 

outcome of early surgical interventions in comparison of conservative management treatments. a discharge/2-

week form was completed( including patient's status at that time, the mechanism of injury, time of surgery if 

happened including reason for performing surgery or not) at 2 weeks after randomization or at discharge or death 

(whichever occurred first).), the GCS and localizing features for the 5 days after randomization, the occurrence 

of any adverse events (AEs) after randomization (including death, pulmonary embolism, deep vein thrombosis, 

and surgical site infection), and past medical history were also recorded in the form.  

 

One hundred and seventy patients from SMBBMU Larkana from January 2019 to January 2020 were assigned to 

treatment in two groups. 1st group included 83  patients for early surgery and second group included 87 patients  

for initial conservative treatment. Two patients were exempted due to violation of protocols because the 

treatment decision was made before randomization: In one case, the patient had surgery before randomization 

and in the other an early decision was made not to operate.  All other patients were included in the analysis, 

therefore first group included 82 patients and second group included 86 patients. 

 

There were no differences in the three individual components of the GCS, handedness, or characteristics of the 

second hematoma. 

Neurological deterioration was identified by a drop in GCS, enlargement of the hematoma or increase in mid-line 

shift, increase in weakness, or change in pupil size or reactivity  

 

 

 

 



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 6, 2021, Pages. 6031 - 6039 
Received 25 April 2021; Accepted 08 May 2021. 

6033 
http://annalsofrscb.ro 

Table 1 

Baseline Variables 

Variables Early surgery 

Initial 

Conservative 

Treatment 

Age (Years) 
Median (IQR) range 57(32-63) 18-83 50(33-61) 16-77 

Mean (SD) 48 (17.7) 48 (16.9) 

Age band (%) 

<50 37(45) 42(49) 

50-69 34(42) 33(38) 

70+ 11(13) 11(13) 

Sex(%) 
Male 57 (70) 65(76) 

Female 25(30) 21(24) 

GCS total (%) 

3 0(0) 1(1) 

4 0(0) 0(0) 

5 1(1) 2(2) 

6 6(7) 3(3) 

7 4(5) 3(3) 

8 1(1) 6(7) 

9 11(13) 8(9) 

10 11(13) 14(16) 

11 6(7) 8(9) 

12 6(7) 7(8) 

13 10(12) 8(9) 

14 14(17) 13(15) 

15 12(15) 13(15) 

Pupils (%) 

Both reactive 77(94) 79(92) 

One reactive 3(4) 3(3) 

Both unreactive 2(2) 4(5) 

Volume of largest hematoma (ml) 
25(18-37)11-96 23(15-32) 10-97 

mean=31(18.0) mean=27(16.8) 

Location of largest 

hemorrhage (%) 

Frontal 36(44) 43(50) 

Temporal 39(48) 37(43) 

Parietal 4(5) 5(6) 

Occipital 3(4) 1(1) 

Second hematoma present (%) 28(34) 33(38) 

Time to randomization (h) 
21(13-31)3-48 22(14-28)4-48 

mean=22(11.7) mean=22(10.6) 

For continuous variables, median (quartiles) and range are presented plus mean and SD; for categorical 

variables, the number of cases (percentage) is presented. 

IQR, interquartile range; SD, standard deviation; GCS, Glasgow Coma Score. 
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Table 2 

 

Surgery details for early surgery patients who had surgery and initial conservative patients who 

required delayed surgery 

  

Early surgery 

surgical 

cases (N=61; 74%) 

Initial 

conservative 

treatment surgical 

cases (N=31; 36% 

Method (%) 
Craniotomy 59 (97) 25 (81) 

 Other 2 (3) 6 (19) 

Bone flap replaced (%) 47 (77) 13 (42) 

Other cranial surgery (%) 1 (2) 3 (10) 

Paralyzed and sedated (%) 17 (28) 12 (39) 

Any noncranial surgery (%) 1 (2) 2 (7) 

Preoperative GCS–eye (%) 

1 5 (8) 15 (48) 

2 18 (30) 8 (26) 

3 19 (31) 5 (16) 

4 19 (31) 3 (10) 

Preoperative GCS–Verbal (%) 

1 13 (21) 16 (52) 

2 15 (25) 7 (23) 

3 6 (10) 5 (16) 

4 18 (30) 0 (0) 

5 9 (15) 3 (10) 

Preoperative GCS–Motor (%) 

1 0 (0) 4 (13) 

2 2 (3) 1 (3) 

3 6 (10) 3 (10) 

4 4 (7) 6 (19) 

5 26 (43) 14 (45) 

6 23 (38) 3 (10) 

Time randomisation to surgery (h) 

3 (1–6) <1–24 25 (6–79) <1–318 

Mean: 4 (4.5) Mean: 58 (75.6) 

Surgery within 12 h of randomization (%) 57 (93) 10 (32) 

Time injury to surgery (h) 
23 (16–36) 4–69 45 (26–99) 9–332 

Mean 26 (13.8) Mean 78 (79.0) 

Surgery within 12 hours of injury (%) 9 (15) 3 (10) 

For continuous variables, median (quartiles) and range are presented plus mean and standard deviation; for 

categorical variables, number of cases (percentage) are presented. 

GCS, Glasgow Coma Score. 

 

Results 
Primary outcome at 6 months was available for 82 early surgery patients and 85 initial conservative patients; 1 

patient from the initial conservative group was lost to follow-up. 63% early surgery patients had a favorable 

outcome on the dichotomized GOS, compared to 53% initial conservative patients.  
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In secondary outcomes at 12 months, there is a significant trend in better outcome in the early surgery group. 

 

Table 3 

OUTCOMES ANALYSIS BETWEEN EARLY SURGERY AND INITIAL CONSERVATIVE TREATMENT 

  
Early surgery 

Initial conservative 

treatment 

Test and p value Absolute 

difference (95% CI) 

Primary outcome (%) N = 82 N = 85     

 Unfavorable 30 (37) 40 (47) χ2 p = 0.170 

 Favorable 52 (63) 45 (53) 10.5 (−4.4–25.3) 

Secondary outcomes N = 82 N = 85     

Mortality at 6 months (%) 

 Dead 12 (15) 28 (33) χ2 p = 0.006 

 Alive 70 (85) 57 (67) 18.3 (5.7–30.9) 

Rankin (%) 

 Unfavorable 27 (33) 37 (44) χ2 p = 0.159 

 Favorable 55 (67) 48 (56) 10.6 (−4.0–25.3) 

GOS (%) 

 Dead 12 (15) 28 (33) χ2 trend p = 0.047 

 Vegetative 0 (0) 0 (0)     

 Severely dependent 18 (22) 12 (14) POM p = 0.153 

 Moderately dependent 26 (32) 18 (21)     

 Good recovery 26 (32) 27(32)     

GOSE (%) 

 Dead 12 (15) 28 (33) χ2 trend p = 0.052 

 Vegetative 0 (0) 0 (0)     

 Lower SD 4 (5) 8 (9) POM p = 0.127 

 Upper SD 14 (17) 4 (5)     

 Lower MD 5 (6) 3 (4)     

 Upper MD 21 (26) 15 (18)     

 Lower GR 12 (15) 12 (14)     

 Upper GR 14 (17) 15 (18)     

Rankin (%) 

 0 17 (21) 18 (21) χ2 trend p = 0.043 

 1 27 (33) 22 (26)     

 2 11 (13) 8 (9) POM p = 0.147 

 3 8 (10) 4 (5)     

 4 7 (9) 3 (4)     

 5 0 (0) 2 (2)     

 Dead 12 (15) 28 (33)     
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EuroQoL Index 

 Median 0.8 0.71 M-W p = 0.218 

 Quartiles 0.52–1.00 0.00–1.00     

 Range −0.33–1.00 −0.59–1.00     

Limb movement (%) 

Worst affected lega 

 Unaffected 50 (72) 47 (82) χ2 0.374 

 Weak 18 (26) 9 (16)     

 Paralysed 1 (1) 1 (2)     

Worst affected arma 

 Unaffected 48 (70) 43 (75) χ2 0.464 

 Weak 21 (30) 14 (25)     

 Paralysed 0 (0) 0 (0)     

Number of cases (percentage) are presented; EuroQol utility index calculated using UK weightings provided 

by the EuroQol Group Foundation; tests conducted were χ2 (chi-squared), χ2 trend (chi-squared for trend), 

POM (proportional odds model), and M-W (Mann-Whitney). For each test, the p value is given. Absolute 

differences with 95% confidence intervals are presented for binary outcomes. 

a One patient did not provide information about their limb movements. 

GOS, Glasgow Outcome Scale; GOSE, Glasgow Outcome Scale Extended; SD, severe disability; MD, 

moderate disability; GR, good recovery. 

 
The main causes of death were the initial head injury (5 early surgery, 14 initial conservative) and pneumonia (4 

early surgery, 2 initial conservative). Other causes in the initial conservative treatment group included cachexia 

(2), ischemic stroke (2), meningitis (1), pulmonary embolism (2), renal (1), TBI and surgery (1), seizure (1), and 

unknown– sudden death in the community (1). In the early surgery group, the other causes were hypovolemic 

shock (1), pulmonary embolism (1), TBI and surgery (1), and unknown in the community (1). Only 8 non-death-

related major AEs were recorded: seizure (3); new/enlarged hematoma (2); infection (2); and other (1). 

 

Discussion 
There were some clinically significant results. In association with early surgical interventions there was a non-

significant benefit on GOS and statistically significant survival advantage (85% vs. 67%) Early management of 

patients with TICH is not synchronized around the world. There is no defined or universal standard for the 

timing of surgery in patients with cerebral contusion. Not all TICHs require removal and neither do all the 

contusions are associated with them. Generally, clinical weakening and expansion of the hematomas and their 

associated edema trigger the need for surgery. Secondary brain damage can be avoided if only the changes can 

be anticipated. The aim of this study was to discover whether early surgery would prevent the secondary injury 

to the brain, so often observed with conservative treatment. Though the primary outcome is not statistically 

significant, there is a strong indication that early surgery will indeed prevent second injury and save lives. This is 

noted in the highly significant reduction in mortality and the better outcomes in the ordinal analysis of the GOS 

and Rankin scales. 

 

There were crossovers from initial conservative treatment to early surgery and vice versa, as occurs in all 

surgical trials. This is because surgeons perform surgical treatment to rescue the patients randomized to initial 

conservative treatment whose condition subsequently worsen. On the other hand, some patients who were 

randomized to early surgery did not have surgery because their families were no more willing. Despite these 

crossovers, the absolute benefit of early surgery exceeded 10% and was almost statistically significant. In 

addition, the patients who had delayed surgery had deteriorated to a much poorer clinical state and this was 

associated with a much poorer outcome this observation supports the primary hypothesis that early surgery is 

advantageous. 

 

An analysis of outcome by whether patients actually had surgery or not are complex and biased because the 

decision for surgery was guided by the study in some cases and by a change in status in others: Some patients 

would have surgery before deterioration and others would only have surgery after deterioration. In the non-

surgery group, some patients did not have early surgery mainly because the relative refused, whereas others did 

not have surgery because that was the allocation. Predicting which patients will deteriorate is complex, and the 
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Surgical Trial in Intracerebral Haemorrhage identified a small number of patients (GCS between 9 and 12) that 

may benefit from such anticipatory treatment. In general, SICH patients with a good projection (GCS between 13 

and 15) can be safely observed and only require craniotomy if they deteriorate. This is because there is enough 

time to perform a surgery before other secondary mechanisms, such as brain edema, mass effect with herniation, 

and reduced CPP from elevated ICP, cause harm. This may also be true for TICH patients. In particular, those 

TICH patients with an initial GCS between 9 and 12 had the best outcome with early surgery. The economic 

analysis indicates that a strategy of early surgery is associated with a non-significant increase in health care 

costs.  

 

Conclusion 
There is a need of larger trial to confirm the outcomes of early surgical interventions In the meanwhile there is a 

strong case for operating on patients with TICH who have a GCS of 9–12. Those who are alert or just confused 

(GCS 13–15) can probably be watched carefully for any deterioration because there is a safety margin, which 

diminishes the lower down the GCS the patient descends. Once the GCS has descended below 9, surgical 

intervention appears to be less effective. Surgical intervention for severe TBI to prevent secondary injury sounds 

supporting  but evidence is lacking. Large prospective randomized trials with standardization of interventions 

across multiple institutions are needed for the severe traumatic brain injuries, while considering the heterogeneity 

of various trauma systems, and establishing clinical equipoise is proving to be difficult. Even as life-saving 

surgical measures are taken, the ethical and socio-economic issues still remain as valued primary endpoints to 

consider. Occurrence of cerebral contusion is a definitive risk for higher mortality and prolonged disability. 

Surgical intervention at the right moment can however, change the course of this fatal condition and lead to 

improved outcomes in cohorts of severe traumatic brain injury. 
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