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Acute-on-Chronic Subdural Hematoma:
Not Uncommon Events

Kyeong-Seok Lee, M.D., Jae-Jun Shim, M.D., Seok-Mann Yoon, M.D., Jae-Won Doh, M.D., II-Gyu Yun, M.D., Hack-Gun Bae, M.D.
Department of Neurosurgery, Soonchunhyang University Cheonan Hospital, Cheonan, Korea

Objective : Patients with asymptomatic chronic subdural hematoma (SDH) are prone to fall or slip. Acute trauma on these patients may develop
acute subdural bleeding over the chronic SDH. We recently experienced 9 patients with acute-on-chronic SDH. We report the clinical and radiologi-
cal features of this lesion.

Methods : We retrospectively examined the computed tomographic (CT) scans of 107 consecutive patients who diagnosed as chronic SDH from
January 2008 to December 2010. All cases of CSDH were diagnosed on CT with or without MRI scan.

Results : Acute-on-chronic SDH is not rare, being 8% of chronic SDH. The most common cause of trauma was a slip in drunken state. Alcoholism
with multiple episodes of trauma was one of the prominent histories. Acute-on-chronic SDH appeared as a hyperdense layer of clot with irregular
blurred margin or lumps in liquefied hematoma. Single or two burr holes was usually effective to remove the hematoma.

Conclusion : Repeated trauma may cause acute bleeding over the chronic SDH. It will be helpful to understand the role of repeated trauma as a

mechanism of hematoma enlargement.
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INTRODUCTION

Chronic subdural hematoma (SDH) is an encapsulated lique-
fied hematoma in the subdural space. Pathologically acute SDH
is a solid subdural clot without membranes. Pre-morbid condi-
tion for the chronic SDH is a sufficient potential subdural space,
such as brain atrophy or intracranial hypotension®. This is the
reason why chronic SDHs occur most often in the elderly. Even
though the chronic SDH continue to enlarge, it may remain as-
ymptomatic, when the reserve capacity was remained or well
balanced. Although some patients with chronic SDH are still
asymptomatic, they are prone to fall or slip down. If they slip,
even though the injury itself is trivial, it may tear the cortical
bridge veins or fragile vessels in the neomembrane. Acute trau-
ma on the patients with chronic SDH may develop acute sub-
dural bleeding over the chronic SDH. We recently experienced
9 patients with acute-on-chronic SDH. We report the clinical
and radiological features of these lesions.
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MATERIALS AND METHODS

We retrospectively examined the computed tomographic
(CT) scans of 107 consecutive patients who diagnosed as
chronic SDH from January 2008 to December 2010. All cases
of CSDH were diagnosed on CT with or without MRI scan. We
could find 9 patients (8% of chronic SDH) with acute-on-
chronic SDH. We collected the medical records of these pa-
tients. We examined these medical records to obtain clinical
features regarding the symptoms, history, preoperative mental
status, and operative findings. We reviewed the radiological fea-
tures of the CT scans. We measured the maximum thickness of
the hematoma, degree of the midline shift around the third
ventricle, and the highest density of the hematoma in Houn-
sfield units.

RESULTS

Clinical features

There was only one female patient. The age ranged from 48 to
83 years old (Table 1). The most common cause of trauma was
a slip in drunken state. All had a history of alcoholism with mul-
tiple episodes of trauma. The most recent trauma was occurred
within two weeks, usually 3 to 5 days. The most common symp-
tom was hemiparesis.
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Table 1. Clinical features of patients with acute-on-chronic subdural hematoma

No. Sex Age  GCS  Cause Symptom Past History PT(INR) Anticoagulants

1 F 66 9 ? Discovered on theroad ~ Craniotomy 10 yr pta 112 No

2 M 48 3 Slip Discovered on the road HI 10 D, 1 M pta; warfarin for 2.44 Aspirin, warfarin

atrial fibrillation

3 M 52 10 ? Discovered on theroad ~ Traffic accident 15 yr pta 0.94 No

4 M 52 15 ? Headache for 9d Aspirin 1.01 Aspirin

5 M 63 15 Slip Hemiparesis for 3d Alcoholic LG; slip 2 M pta 0.95 No

6 M 65 15 Slip Hemiparesis for 3d Craniotomy 12 yr pta 0.97 No

7 M 69 15 Slip Hemiparesis for 1d Slip 3 M pta 0.99 No

8 M 80 11 ? Hemiparesis for 4d Diabetes, COPD, alcoholic LC 1.12 Aspirin

9 M 83 15 Slip Hemiparesis for 2w Stomach CA 7 yr pta; femur 1.06 No

fracture 5 yr pta

GCS : preoperative Glasgow Coma Score, pta : prior to admission, HI : head injury, LC : liver cirrhosis, COPD : chronic obstructive pulmonary disease, CA : cancer, INR :

international normalized ration

Three patients received anticoagula-  Table 2. Radiologic featu

res of patients with acute-on-chronic subdural hematoma

tion therapy. However, results of the No. Side Type Density*  Size (mm)  Shift (mm)
laboratory coagulation test was margin- 1 Left Two layered 67 205 38
ally abnormal in six patients on admis- 5 Right Mixed pattern 70 28.1 %65
sion except case 2. . .
3 Right Hyperdense thick layer 70 24.6 20.7
Radiological features 4 Left Homogeneous hyperdensity 53 16.4 13.0
The chronic SDH were unilateral in > Left Lumps in low density > 248 103
eight cases and bilateral in one case. The 6 Right Lumps in isodensity 47 202 13.0
acute bleeding was usually hyperdense 7 Left Hyperdense layer 60 199 149
clot with irregular blurred margin (Fig. 8 Right Scattered lumps in low density 51 20.2 8.8
1, 2). It was often lumps in liquefied he- 9 Bilateral ~ Hyperdense thin layer 65 22.0+11.8 9.6

matoma as in case 5 and 6. The degree of ~ *Hounsfield Unit. Size : maxi

midline shift was usually more than 8

mum thickness of hematoma, Shift : degree of midline shift

Table 3. Treatment and outcome of patients with acute-on-chronic subdural hematoma

mm corresponding to the thick hemato-

No. Surgery Operative findings Outcome
?}llis b(;r:ibrieri)\'f::lllecssz T;:}gl: gg;civn]tohf 1 Burr hole Liquefied hematoma & clot Died of GB CA 3 M later
three different features in the right hemi- 2 Refused Not operated Died of HTon HD 5
sphere (Fig. 3). He used warfarin due to 3 Burr hole Liquefied hematoma & clot Recovered
atrial fibrillation for 2 years. Detailed 4 Craniotomy l\f[.embéaniwiﬂlin hemati)ma, Recovered
history taking revealed three episodes of iquefied hematoma & clot
head injuries; in-car accident on 49 days 5 Burr hole Liquefied hematoma & clot Recovered
prior to admission (PTA), falling on 9 Burr hole Liquefied hematoma & clot Recovered
days PTA, and slipping down on the day 7 BH & endoscope Membrane within hematoma, Recovered
of admission with corresponding subdu- liquefied hematoma & clot
ral lesions. We presumed the layered 8 Burr hole Liquefied hematoma & clot Died of M on HD 3
oval hematoma resulted from the in-car 9 Burr hole Liquefied hematoma & clot Recovered

accident, hypodense crescentric hemato-
ma was developed by the falling, and the hyperdense hematoma
was made by the slipping.

Treatment and outcome

Although the hematomas were a mixture of semisolid clot
and liquefied hematoma, we could remove the hematoma by
single or two burr holes in seven patients. We did not try to re-
move the clot vigorously (Table 2). We removed some clot with
gentle irrigation and suction. On the immediate postoperative
CT scans, we could find remained subdural hematomas (Fig. 4).

BH : burr hole, GB : gall bladder, CA : cancer, HD : hospital day, Ml : myocardial infarction

We placed a soft silicon drain in all cases. Semisolid clot was usu-
ally drained out or resolved within several days. In case 4, we
had to perform craniotomy to remove the clot under the neo-
membrane. In case 7, we used an endoscopy to suck out the
semisolid clot around the corner of the hematoma cavity. In
case 2, his relatives refused surgical treatment.

All except one patients were improved after surgery. One pa-
tient died of cardiac failure on the third hospital day. One an-
other patient died of metastasis from the gall bladder cancer,
within about 3 months after the operation.
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Case 6

Case 9

Fig. 3. CT scans of case 2. Three different hematomas are correspond-
ing to the episodes of head injuries on 49 days (short white arrow) prior
to admission (PTA), on 9 days (long white arrow) PTA, and on the day of
admission (black arrow).

case 110 6).

(case 7109).

DISCUSSION

Acute-on-chronic SDH is not rare. In
this study, we found 8% of chronic
SDH were actually acute-on-chronic
SDHs. There are a few cases designated
as acute-on-chronic SDH in the litera-
ture®**19). Curiously, it is hard to find
any comments on the acute-on-chronic
SDH, even in clinical series*'? reporting
more than a thousand cases of chronic
SDH. Age and sex distribution were
identical with the typical chronic SDH.
Alcoholism with multiple episodes of
trauma was one of the prominent fea-
tures. Patients with chronic SDH are
prone to the trauma since they are usu-
ally aged and enjoy drinking. The bridge
veins in the potential subdural space are
thin-walled”, and might be under signif-
icant tension by the hematoma. Since
the chronic SDH usually show excessive
activation of both the coagulation and fi-
brinolytic systems'?, acute bleeding into
the hematoma cavity may not make a
solid clot.

Although there was an acute subdu-
ral bleeding, the patients visited our
hospital several days after the trauma.
The reason was that the bleeder was
usually venous or capillary, either from
bridging veins or fragile new vessels in
the neomembrane. The outer mem-
brane contains many fragile sinusoidal
vessels that are often the source of re-
peated multifocal bleeding*'?. Like the
repeated hemorrhages from the outer
membrane, repeated trauma may cause
acute bleeding over the chronic SDH as
a mechanism of hematoma enlargement. Even though the
chronic SDH continue to enlarge, brain atrophy in the elderly
may allow the hematoma to accumulate before symptoms be-
come obvious'”. The patients become symptomatic after com-
pression of the pyramidal tract with significant midline shift.
Bleeding from the bridging veins may produce clot, while
bleeding from the neomembrane may diffuse into the pre-ex-
isting hematoma cavity. Diffusion without clot formation may
produce homogeneous hyperdense chronic SDH, as in case 4.

CT remains the preferred diagnostic procedure for chronic
SDH?. Acute SDH is usually hyperdense in the CT, whereas
chronic one is iso- or hypodense”. Rebleeding into a chronic
SDH with admixture of fresh blood and lucent fluid can lead to
isodensity. Insidious repeated microhemorrhage from the neo-
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membrane may not cause a clot, being
homogeneous isodense. Repeated trau-
ma may cause active bleeding, which
would make a lump or a layer of hyper-
density within hypo- or isodense hema-
toma. With current high-resolution CT
scanners real isodensity becomes rare'.
We found a lump in isodense hemato-
ma (case 6) or a layer of hyperdensity
(case 9) in this study.

Acute-on-chronic SDH appeared as a
layer of hyperdense clot with irregular
blurred margin or lumps in liquefied he-
matoma. Acute-on-chronic SDH often
show layers of extraaxial fluid of varied
density separated by internal mem-
branes?. Layered type of isodense chronic
SDH may result from either gravitational
separation of the blood component' or
acute bleeding on the chronic SDH®. Of-
ten, differentiation hyperacute SDH from
acute-on-chronic SDH in CT may be
difficult, however, acute-on-chronic SDHs have a more insidious
presentation compared to the hyperacute one*'?. In case 2, we
presumed the layered oval hematoma result from the in-car acci-
dent, hypodense crescentric hematoma was developed by the fall-
ing, and the hyperdense hematoma was made by the slipping.

Warfarin or other oral anticoagulants may increase intracra-
nial hemorrhagic complications'**”. The risk of SDH with anti-
coagulation is 4- to 15-fold*”. However, anticoagulation therapy
is usually safe with international normalized ration (INR) from
2.0 to 3.0, since the incidence of hemorrhagic complications in-
crease with INR >4.8'9.

Even though the hematomas had a solid clot, removal of the
liquefied hematoma only by a burr hole was possible to relieve
the displacement. Endoscopy may be helpful to remove a semi-
solid clot around the corner. Semisolid clot was usually drained
out or resolved within a few days with or without urokinase or
tissue plasminogen activator. The surgery was usually effective,
although the final outcome was dependent on the age, Glasgow
Coma Score at presentation, and associated illnesses'".

endoscopy.

CONCLUSION

Acute-on-chronic SDH is not rare, being 8% of chronic SDHs.
Repeated trauma may cause acute bleeding over the chronic
SDH. It will be helpful to understand the role of repeated trau-
ma as a mechanism of hematoma enlargement.
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