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BRAIN SWELLING FACTOR : A FAVORABLE PROGNOSTIC FACTOR 

OF COMPUTED TOMOGRAPHIC APPEARANCE OF POST-TRAUMATIC 

ACUTE SUBDURAL HEMATOMA 

Khomdao BOONCHIT ', Chatchawuan THANAPURA? 

ABSTRACT 

Computed tomography (CT scan) used in diagnosis and management of 102 

cases of post-traumatic acute subdural hematoma during January 1996 to December 

1997 were analyzed. By measurement and calculating, the Brain Swelling Factor or 

difference between the midline shift and the hematoma thickness seems to be important 

prognostic factor. The midline structures are displaced not only by the space occupying 

subdural hematoma but also by the edematous processes on the injured side. When the 

midline shift exceeded the hematoma thickness, the survival rate was 31% (16/51) and 

when the hematoma thickness was greater than the midline shift, the survival rate was 

65% (24/37). 

INTRODUCTION 

The prognosis of post-traumatic acute 

subdural hematoma is poor. Mortality rate is very 

high, ranging from 50% to 90% in published 

series.'° A number of factors are thought to be 

prognostically favorable in surgical treatment of 

acute subdural hematoma, such as early surgery,°’ 

young age patient, ' a Glasgow Coma Scale score 

of more than 5,’ * and the presence of lucid 
interval.?'! 

Computed tomography (CT scan) was 

used for diagnosis and management of head 

injury and acute subdural hematoma. '*"'4 

OBJECTIVE 

The patients suffering from acute sub- 

dural hematoma who cannot be examined neuro- 

logically because they have undergone intubation 

and sedation, the Brain Swelling Factor calculated 

from CT scans will be a favorable prognostic 

factor. 

Computed tomographic data from 102 

cases of post-traumatic acute subdural hematoma 

in Udornthani Hospital were reviewed retrospec- 

tively by the fact that the patients admitted 

usually had be treated with intubation, sedation, 

artificial ventilation with neurological exami- 

nation not performable 

PATIENTS AND METHOD 

In a retrospective study 102 patients with 

isolated head injury and unilateral acute subdural 

hematoma were investigated during January 1996 

to December 1997. Before CT scanning, patients 

with insufficient respiration underwent intubation 

and ventilation. CT scans were performed at the 

time of admission and immediate surgical treat- 

ment were given if the patient still survived. 

From the CT data, cases with acute sub- 

dural hematoma less than 2 mm. or with cerebral 

contusion on the contralateral side were excluded 
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from this study. Two parameters, the thickness of 

hematoma and the midline shift were determined. 

The hematoma thickness was measured as the 

largest perpendicular distance between the cortex 

and the inner table of cranial vault (Fig.1). The 

midline shift is the largest perpendicular distance 

between an imaginary reference line joining the 

frontal crest and internal occipital protuberance, 

and the most shifted point of the septum 

pellucidum (Fig.2). The data was given in milli- 

meters. Brain Swelling Factor was calculated as 

the difference between the midline shift and the 

hematoma thickness. 

On admission, the patients were catego- 

rized according to age, sex, Glasgow Coma Scale, 

pupillary light response, and outcome on 7 days, 

6 weeks, 6 months as good recovery, moderate, 

severe disabilities, vegetative state and death. 

The Brain Swelling Factor or relationship 

of the midline shift and the hematoma thickness 

seems to be important measurement for predic- 

ting the prognosis than the hematoma alone. If the 

difference is positive, not only the hematoma but 

also brain swelling is contributing to an additional 

midline shift of the brain into the side originally 

not affected. 

RESULTS 

The patients consisted of 85 ( 83%) male 

and 17 (12%) female. Their ages ranged from 11 

to 75 years ( mean = 33 years). Glasgow Coma 
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Scale on admission ranged from 2 to 14. GCS less 

than or equal to 5 was 62% and more than 5 was 

38%. (Fig.3) 
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Fig. 2. The midline shift thickness measurement.
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Glasgow Coma Scale 

Fig. 3 Distribution of coma scores ( Glasgow Coma Scale) at admission ( n = 102) 

CT FINDINGS 

In 102 patients, the hematoma thickness 

ranged from 2 to 38 mm. and the midline shift 

were () to 28 mm. The midline shift exceeded the 

hematoma thickness in 51 patients (50%), the 

hematoma thickness equaled to the midline shift 

in 14 patients (14%) and the hematoma thickness 

was greater than the midline shift in 37 patients 

(36%). 52 patients (51%) were dead on first day 

to tenth day after admission. 50 patients (49%) 

had good recovery, moderate or severe disabi- 

lities. In summary, when the midline shift 

exceeded the hematoma thickness 1-5 mm. the 

survival rate is 36.6%(15/41) and drops to 10% 

(1/10) when the midline shift exceeded the 

hematoma thickness more than 5 mm. (table 1. 

Fig.4). The midline shift exceeded the hematoma 

thickness, the survival rate was 31%(16/51) and 

when the hematoma thickness was greater than 

the midline shift, the survival rate was 65% (24/ 

37) (table 2). 

  

  

Table I Difference of the MLS and the HT related to survival rate. 

Difference of the MLS survived died 

and the HT( mm.) No. % No. % 

<-5 8 66.7 4 33.3 

(-5) -(-1) 16 64.0 9 36.0 

0 10 71.4 4 28.6 

1-5 15 36.6 26 63.4 

>5 l 10.0 9 90 

  

Difference significant: p< 0.001 
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Fig. 4 Relationship of difference between midline shift (MLS) & hematoma thickness (HT) and 

outcome in 7 days. 

  

  

  

  

Table 2 Survival rate related to relationship of the MLS and the HT. 

MLS<HT MLS=HT MLS>HT 

No. % No. % No. % 

Survived 24 64.9 10 71.4 16 31.4 

Died 13 35.1 ~ 28.6 35 68.6 

Total 37 100 14 100 51 100 
  

Difference significant: p< 0.001 

DISCUSSION 

The midline shift signifies compression of 
the neuronal structures, so the midline shift and 

prognosis behave reciprocally.*'*'’ Review of 
three reports considering the midline shift and 

survival rate was compared to our data (table 3). 

When the midline shift equals to the hematoma 

thickness (difference is 0 mm.), the volume 

reserved provided by the subarachnoid space 1s 

completely exhausted by the development of the 

hematoma. Difference become positive (the 

midline shift more than the hematoma thickness) 

when the volume reserved capacity is exhausted 

and brain swelling develops on the injured side. 

This state characterized by a concomittent 

decrease in survival rate. 
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Table 3 Results of Surgical Treatment Considering Midline Shift and Survival Rate. 

Series (Ref. No.) Midline Shift (mm) Survival Rate (%) 

Marshall et al. (17) <5 64 

5-15 53 

>15 13 

Kotwica and Jakubowski(18) 15 60 

5-30 48 

>30 24 

Lobato et al.(16) <6 86 

6-15 77 

>15 69 

Present study <10 82 

10-15 33 

>15 14 
  

By calculating, the “Brain Swelling 

Factor” as the difference between the midline shift 

and the hematoma thickness, we quantify brain 

swelling and thus the grade and extent of the 

induced brain damage. The midline structures are 

displaced not only by the space occupying 

subdural hematoma but also by the edematous 

processes on the same side of subdural hematoma. 

The edema is an additional space occupying 

lesion and should be taken into consideration when 

estimating prognosis. 

Zumkeller and et al.'? recomended that if 

the hematoma thickness exceeded 18 mm., the 

survival rate drops below 50%. 50% survival rate 

is reached when the midline shift is 20 mm. and 

drops to zero at 28 mm. If the midline is shifted 

by 3 mm. more than the hematoma thickness, the 

survival rate is 50%. 
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