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Expanding Subdural Hematomas in the Subacute Stage and
Treatment via Catheter Drainage
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Objective: Rapid expansion of subacute subdural hematomas (saSDHs) is an uncommon complication in the course of acute
subdural hematomas (SDHs). The current study evaluated relevant factors and treatment methods for saSDHs with neuro-
logic deterioration and mass effect.

Methods: A saSDHs was chronologically defined as an SDH occurring 4 to 21 days after head trauma. All cases of surgi-
cally treated SDHs were retrieved from the head trauma bank at our institution. Twenty-three patients with expanding
saSDHs who met the following criteria were enrolled in the study: defined age of the hematoma, clinical deterioration, and
radiological expansion of the hematoma. Cases were analyzed according to demographic factors, trauma mechanism, medi-
cal co-morbidity, and surgical method.

Results: Expanding saSDHs occurred more often in older (=60 years old) than in younger patients (69.6% vs. 30.4%, re-
spectively); they also occurred more often in men than in women (64% vs. 36%, respectively). Antiplatelet or anticoagu-
lant therapy was used in 52% of patients. The Glasgow Coma Scale score was 13 at the time of the trauma and deteriorat-
ed to 11 at the time of surgery. The mean time from the trauma to development of the expanding saSDH from an SDH was
13.3 days. Regarding surgical methods, closed-system drainage was performed in 22 patients, and only one patient under-
went craniotomy with hematoma removal. All patients exhibited neurological improvements after surgery.

Conclusion: An expanding saSDH usually occurs around 13 days after trauma in older adults. Minimal trephination with

closed-system drainage can be used to manage an expanding saSDHs.

(Korean J Neurotrauma 2018;14(2):76-79)
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Introduction

Subdural hematomas (SDHs) can be divided into three
groups based on chronology: acute, subacute, and chronic.
A subacute SDH (saSDH) is defined as a hematoma that
evolves from an acute SDH within 4 to 21 days of head inju-
ry.” A chronic SDH, which occurs 21 days after head inju-
ry, is one of the most common traumatic conditions in the
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elderly population and does not necessarily develop from
an acute SDH.”"” However, a problematic saSDH is a rare
complication in the usual course of an acute SDH.>*'*'¥

Expanding saSDHs can be defined as initially non-oper-
ated acute SDHs that show rapid neurological deterioration
and expansion of hematoma volume in the subacute stage.
Surgical intervention should be applied for the expanding
saSDH and should not be overlooked. However, no definite
surgical indication has been established for saSDHs. Sev-
eral factors may be associated with progression toward ex-
panding saSDHs s, such as older age, bleeding tendency,
and hematoma.>*"*'"” However, these results have been in-
consistent. Additionally, different surgical methods for
saSDH have been reported. The current study aimed to evalu-
ate factors related to the development of expanding saS-
DHs and assess treatment methods used to relieve neuro-
logic symptoms.



Materials and Methods

The medical records of 273 patients who underwent sur-
gery between January 2006 and December 2012 due to a
SDH were extracted from a trauma bank at our institution
and reviewed. All patients with SDHs were diagnosed by a
computed tomography (CT) scan at the emergency depart-
ment and admitted to the hospital. Among the patients who
were surgically treated, a saSDH was defined as follows:
hematoma 4 to 21 days after head injury, clinical deterio-
ration, and radiological expansion. Patients who underwent
an operation for an acute SDH within 3 days of trauma and
those with hematomas that evolved from acute SDHs more
than 21 days later were excluded. Hematomas caused by a
non-traumatic etiology were also excluded. Twenty-three pa-
tients fulfilled the aforementioned criteria for a saSDHs.

The following information was collected from medical
records: demographic characteristics, co-morbid conditions,
Glasgow Coma Scale (GCS) score at admission, usage of
antiplatelet/anticoagulant agents at the time of admission,
GCS at the time of surgery, surgical methods, and Glasgow
Outcome Scale (GOS) on discharge. Radiologic data, such as
hematoma density, midline shift, and thickness of the hema-
toma at the time of admission and just before the operation,
were also analyzed. Hematoma density was classified into
four types: hypodense, isodense, hyperdense, and mixed.

Results

The mean GCS score of 23 patients on admission was
13+2, with good neurologic conditions; 14 were men and
9 were women. The mean age of the patients was 69 years
(range, 23-79). Sixteen patients (69.6%) were older than 60
years, and 7 patients (30.4%) were younger than 60 (Table 1).
The mechanisms of trauma were as follows: 15 involved
slipping down, 3 involved falling from height, 4 had an un-
known trauma history, and 1 involved assault. The frequent-
ly documented co-morbid conditions included hyperten-
sion (16 patients), diabetes mellitus (8 patients), liver cirrhosis
(5 patients), coronary heart disease (3 patients), and previ-
ous history of a cerebrovascular accident (2 patients). Anti-
platelet or anticoagulant therapy was provided to 12 patients
(52.2%) (Table 1). One patient received both anticoagulant
and antiplatelet agents. Elderly patients were more likely to
receive antiplatelet therapy than younger patients.

The mean interval between trauma and surgery was 13.3
days (range, 4-20 days). At the time of surgery, all patients
had experienced neurological deterioration. The mean
GCS before surgery was 11. Regarding surgical methods,
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TABLE 1. Summary of patients: demographic and clinical data

Parameter Value
Age (years) 69 (23-79)
<60 7 (30.4%)
>60 16 (69.6%)
Male/female ratio 14:9
Mechanism of frauma
Slip-down 15 (65.2%)
Fall-down 3(13.0%)
Assault 1(4.3%)
Unknown 4(17.4%)
Time to surgery from trauma (days) 13.3 (4-20)
Initial GCS score (mean) 13
GCS score at surgery (mean) 11
Comorbid conditions
Hypertension 16 (69.6%)
Diabetes mellitus 8 (34.8%)
Cardiovascular disease 3(13.0%)
Cerebrovascular disease 2 (8.7%)
Liver cirrhosis 5(21.7%)
Anticoagulant/Antiplatelet therapy 12 (52.2%)
Hematoma laterality
Right 12 (52.2%)
Left 10 (43.5%)
Bilateral 1 (4.3%)
Treatment method
Burr-hole craniostomy 12 (52.2%)
Twist-drill craniostomy 10 (43.5%)
Craniotomy 1 (4.3%)

The data is presented as mean (range) or number (%). GCS:
Glasgow Coma Scale

burr hole craniostomy with closed-system drainage was per-
formed in 12 patients, twist-drill craniostomy with closed-
system drainage was performed in 10 patients, and crani-
otomy with hematoma removal was performed in 1 patient.
In the craniotomy case, the patient preferred surgery under
general anesthesia due to anxiety. The final GOS at dis-
charge was 5, representing good recovery for all cases. No
regression occurred after surgery.

The saSDH occurred on the right side in 12 patients, the
left side in 10 patients, and was bilateral in 1 patient. At the
time of admission, the maximal thickness of the acute SDH
and midline shift were 10.8 mm (range, 4-25) and 5.6 mm
(range, 0-13), respectively. The hematoma density was hy-
perdense in all cases at admission (Table 2). At the time of
the clinical deterioration, the maximal thickness of the he-
matoma increased to 15.4 mm (range, 8-27), and the midline
shift was also aggravated to 10.0 mm (range, 4-15). The he-
matoma density was distributed more diversely: 15 in mixed
form, 4 in hypodense form, 3 in isodense form, and 1 in
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TABLE 2. Preoperative neurologic status and computed tomog-
raphy findings at admission and at rapid expansion of subacute
subdural hematoma

At trauma At aggravation

Neurologic status

GCs 13 (12-15) 11(9-12)
Radiological findings

Width of SDH (mm) 10.8 (4-25) 15.4 (8—27)

Midline shift (mm) 5.6 (0—13) 10.0 (4-15)
Hematoma density

Hyperdense 23 (100.0%) 1 (4.3%)

Isodense 0 3(13.0%)

Hypodense 0 4(17.4%)

Mixed 0 15 (65.2%)

The data is presented as mean (range) or number (%). GCS:
Glasgow Coma Scale, SDH: subdural hematoma

hyperdense form (Table 2).

Discussion

The natural course of initially non-operated acute SDHs
is highly variable; it includes spontaneous resolution with-
out any clinical symptoms, slow enlargement of the hema-
toma at the chronic stage, and rapid progression of the he-
matoma with clinical worsening in the subacute stage.””
There are clear differences between acute and chronic SDHs;
however, the distinction between saSDHs and chronic SDHs
is unclear. Therefore, saSDHs are sometimes reported as
chronic SDHs because most patients in this category are
treatable by burr hole surgery.” The pathophysiology of a
saSDH is not well-understood and may differ from that of
a chronic SDH. Observation of saSDHs under craniotomy
revealed a solid clot beneath the dura and showed that the
liquid hematoma was closer to the brain and that the thin
outer membrane histologically differed from that of chron-
ic SDH.” The clinical factors involved in the development
of the saSDH were not the same as those involved in that of
the chronic SDH." Therefore, we believe that saSDH is a
distinct category of an expanding hematoma that evolves
from an initially non-operative acute SDH.

Expanding saSDHs have been reported to occur in ap-
proximately 10% to 30% of acute SDHs treated conserva-
tively.**"”'? In our study, the mean time of deterioration oc-
curred around the 13th day after trauma, consistent with
other studies.">'"” Various surgical methods were proposed
for the saSDH, including craniotomy, craniectomy, and
burr hole procedures. The aim of surgery is to relieve the pa-
tients’ symptoms. An expanding saSDH tends to occur more
commonly in older patients with co-morbid medical condi-
tions. Therefore, less invasive surgery is more suitable for
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a saSDH. In our study, all cases except one were treated
with less invasive procedures, such as burr hole or twist-
drill trephination with continuous catheter drainage. No re-
vision surgery or recurrence was noted. Although catheter
drainage would be preferred for a saSDH, craniotomy may
be required for a hematoma that was inadequately drained.

Acute SDHs with a good neurological state and no mass
effect can be safely managed without surgical intervention.
A hematoma that exhibits neurologic deterioration and a
mass effect during the closed observation leads to delayed
surgical removal. It may be critical to identify the risk fac-
tors associated with a saSDH that expands from an initially
non-operative acute SDH. However, the risk factors and
pathogenesis have not been clearly defined. The initial vol-
ume of the hematoma and the degree of midline shift on the
initial CT scan are believed to be associated with the de-
layed hematoma evacuation of an SDH.” A larger hemato-
ma can stretch out the bridging veins more severely and
make them prone to tearing,'” resulting in hematoma pro-
gression. An alternative explanation is that persistent sub-
dural fluid collection results in the development of a neo-
membrane, causing subsequent microbleeding. A larger
initial hematoma may require more time for resolution and
have a higher chance of developing a neomembrane.” These
theories suggest that the mechanism by which a hematoma
expands and proceeds to the status of a saSDH (i.e., via the
development of a neomembrane and microbleeding) is the
same as that by which a chronic SDH does so.

However, the exact pathophysiologic mechanisms of an
expanding saSDH may differ from those of a chronic
SDH.""™"” The time of surgery, which was usually around
the 13th day after trauma in our data, may have been too ear-
ly for the hematoma to resolve enough to be drained. The
time required for hematoma expansion to cause neurologic
deterioration was relatively short. We hypothesize that
cerebrospinal fluid collection may play a role in expanding
saSDHs. The operative results for seven cases of saSDHs
ware reported by Morinaga et al.'” The operation found
the outer membrane of the hematoma in only one of seven
saSDHs, and the inner membrane was not identified in
any case. The authors suggested that a lack of an outer mem-
brane in cases with an saSDH prove this a different disease
entity from a chronic SDH." Additionally, analysis of the
hematoma contents showed low hemoglobin concentrations
and a high level of methemoglobin. Thus, they believe that
a saSDH is the result of subdural effusion in the subacute
stage, and cerebrospinal fluid is considered responsible for
the increase in mass volume."""” Influx of cerebrospinal
fluid into the subdural hematoma cavity from a torn arach-



noid membrane and lysis of the subdural hematoma may
be the principal mechanisms involved in rapidly expanding
saSDHs. Impaired autoregulation in the hyperperfused state
was proposed to explain the development of a saSDH."
We did not experience any re-accumulation of the hemato-
ma after surgery, which may explain the pathophysiologic
differences between subacute and chronic SDHs. Magnetic
resonance imaging plays an advanced role in differentiat-
ing subacute and chronic SDHs. In the subacute stage, dif-
fusion-weighted imaging shows the two-layered mixture
of high-signal intensity components, such as a solid clot,
and low-signal intensity components, such as a liquefied
hematoma.>”

Brain atrophy was proposed as a relevant factor in the ex-
pansion of SDHs from the acute to the chronic stage.*'*'"”
In our study, the mean age of patients with an expanding
saSDH was 69 years, and this condition was most frequently
observed in the elderly group. Given the continuing in-
crease in the number of older individuals with non-operat-
ed acute SDHs, it is highly likely that clinicians will encoun-
ter saSDHs that require surgery. Acute SDHs with larger
hematoma volumes that are not initially surgically treated
should be carefully observed for progression into an ex-
panding saSDH when they are seen in older patients.

Conclusion

An expanding saSDH, which exhibits neurologic deterio-
ration and a mass effect, usually develops around the 13th
day after head trauma. Burr hole or twist-drill trephination
with closed-system drainage is enough to relieve the symp-
toms and mass effect. Older patients with large acute SDHs
should be carefully monitored for development into an ex-
panding SDH and undergo brain CT around the 13th day af-
ter head trauma.

m The authors have no financial conflicts of interest.
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