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Correlation between modified computed tomography classification

and chronic subdural hematoma progression

Tanawat Ounahachok, Inthuon Chanthorndilokwattana, Pichaya Wadithawiset, Tinapas Jalayondeja
Neurosurgery Unit, Department of Surgery, Panyananthaphikkhu Chonprathan Medical Center,
Srinakharinwirot University

Abstract

Chronic subdural hematoma (CSDH) is a common neurosurgical condition. Although
surgical treatment is often successful, conservative treatment have continuously increased the
chances of a successful outcome. The aim of the present review is to collect existing data on
pathophysiology of CSDH, using cranial computed tomography (CT) to predict the progression
of a hematoma. From January 2015 to April 2021, a retrospective and descriptive study was
conducted in Panyananthaphikkhu Chonprathan Medical Center in Nonthaburi, Thailand. An
inventory was taken from all patients diagnosed with CSDH. The patients were evaluated
according to Modified CT classification. All patients initially received a brain CT scan. The studied
variables were demographic characteristics, including underlying diseases, a history of head
trauma and hematoma volume on follow-up brain CT scan. This included 80 patients with CSDH
97 lesions. They were classified into five groups according to modified CT classification:
homogenous type (n=44), laminar type (n=13), gradation type (n=19), separated type (n=10),
and trabecular type (n=11). The study showed that the gradation type was significantly related
with a progression of subdural hematoma size at the one-month follow-up of brain scan (odd
ratio = 6.61, 95% confidence interval = 1.61 - 27.08). A gradation type of CSDH on CT scan was
the strongest predictor of hematoma progression, while a history of prior head trauma and

dyslipidemia were also related to the progression of CSDH.
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A: CT Hounsfield unit (HU) of anterior (1) and
posterior parts (2) of chronic subdural hematoma
(arrowhead) were measured. Homogeneous type
is defined as less than 5 HU in difference
between the point 1 and point 2. Gradation type
is defined as greater than 5 HU in difference
between the point 1 and point 2;

B: Laminar type is defined as thin hyperdensity
of the inner membrane of chronic subdural
hematoma (arrowhead) was detected;

C: Separated type is defined as clear boundary
density (arrowhead) between anterior and
posterior part of chronic subdural hematoma;
D: Trabecular type is defined as inhomogeneous
density with hyperdense septum (arrowhead)
located between inner and outer membrane of
chronic subdural hematoma

Figure 1 Non-contrast computed tomography shows how to differentiate the type of chronic

subdural hematoma by using Nakaguchi CT classification and Modified CT classification
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Table 1 Baseline patient characteristics

Characteristics

Number (%)

Gender (n = 80)
Male
Female
Age (years), mean + SD (n = 80)
Side of CSDH (n = 97)
Right
Left
Presenting symptoms (n = 80)
Asymptomatic
Alteration of consciousness
Headache
Weakness
Seizure
Underlying diseases (n = 80)
Hypertension
Dyslipidemia
Diabetes mellitus
Cardiovascular and cerebrovascular diseases
Chronic kidney diseases
Others
Antiplatelets or anticoagulants (n = 80)
Duration of CT follow-up (days), mean + SD (n = 80)
CT characteristics (Admission)
Thickness of CSDH (mm), mean + SD (n = 97)
Midline shift (mm), mean + SD (n = 80)
CT characteristics (Follow-up) (n = 97)
Expansion of CSDH
Treatment (n = 80)
Conservative treatment

Burr hole surgery

61 (76.3)
19 (23.8)
71.2 +16.6

53 (54.6)
44 (45.4)

22 (27.5)
22 (27.5)
19 (23.8)
14 (17.5)
11 (13.8)

37 (46.3)
24 (30)
23(28.7)
16 (20.1)
7(8.8)

6 (7.5)

13 (16.25)
13 £ 10.1

123+ 6.3
32+44

43 (44.3)

74 (76.3)
23 (23.7)

hematoma.

*Patient population numbers were 80 cases. The numbers of CSDH were 97 lesions, CSDH, and chronic subdural
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Table 2 Progression of hematoma size, regarding the types of CSDH defined by Nakaguchi CT
classification and Modified CT classification

Classification Number of CSDH (%)

Progression (n = 42) No progression (n =55)

Nakaguchi CT classification*

Homogenous type (n = 44) 13 (31) 31 (56.4)
Laminar type (n = 13) 4(9.5) 9 (16.4)
Separated type (n = 29) 21 (50) 8 (14.5)
Trabecular type (n = 11) 4(9.5) 7(12.7)

Modified CT classification?

Homogenous type (n = 44) 13 (31) 31 (56.4)
Gradation type (n = 19) 14 (33.3) 5(9.1)
Laminar type (n = 13) 4(9.5) 9 (16.4)
Separated type (n = 10) 7(16.7) 3(5.4)
Trabecular type (n = 11) 4 (9.5) 7(12.7)

CSDH, chronic subdural hematoma

J Med Health Sci Vol.30 No.2 August 2023
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