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- Review Article

Rapid Spontaneous Resolution of the Acute Subdural Hematoma: Case

Series and Review of Literature

Abstract

Background: Traumatic acute subdural hematoma (ASDH) is an oft encountered entity in
neurosurgery. While resolution of such thick SDHs usually takes time, certain cases of rapid
spontaneous resolution have also been reported. This article attempts to review the pathophysiology,
clinical and radiological features of such cases, as well as provide an insight into decision making
for their management. Methods: Electronic literature search was done to look for similar cases of
spontaneous rapid resolution of ASDH. Five of authors cases have been described. Their clinical and
radiological features along with those of cases from literature search were tabulated and analyzed.
Results: A total of 44 relevant cases were included for analyses. Of these, 39 cases were from
33 articles found in existing literature and 5 cases were from author’s collection. The M:F ratio
was 25:19 with a mean age was 41.84(SD-4.094) years. Twenty -six patients showed “Rapid”
neurological improvement (</= 24 hours) while “gradual” neurological improvement (>24 hours)
occurred in 10 patients. The mean hematoma resolution time on CT scan was 13.78 hours (SD 16.46)
ranging from 1- 72 hours. Twenty-nine patients showed redistribution of hematoma, most commonly
to tentorium and falx cerebelli. CT scan findings were classified into 5 types as per the nature of
hypodensity around hematoma. The geometric mean time to resolution of hematoma was least
for type 2 (7.27 hours) and type 1(7.52 hours) patients. Conclusion: Selected patients of ASDH
with rapid neurological improvement and specific CT findings may show spontaneous resolution of
ASDH. Multicentric studies with larger study population may provide better insight into the nature
and outcomes of such entities.
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Introduction

A neurosurgeon routinely comes across
acute subdural hematoma (SDH) caused
by traumatic brain injury. The decision
about conservative or surgical management
is based on the neurological status of the
patient, size of hematoma, and midline shift.
Even with definitive surgical indications
certain cases of “rapid” resolution of acute
SDH have been reported, but, mostly in
the form of case reports.'! The process
of chronic healing of the traumatized brain
has been described in many studies, but the
physiology of such “rapid” healing of brain
from such life-threatening injuries is still not
completely understood, probably because of
the rarity of such occurrences. In our study,
we have discussed cases of rapid resolution
of the acute SDH in five of our patients,
along with literature review of the possible
pathophysiological causes of such phenomena.
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Case 1

A 23-year-old male with a history of road
traffic accident (RTA) 6 h back was referred
to our hospital with a Glasgow Coma
Scale (GCS) of E3AM6VS at admission. On
examination, both pupils were equal and
reacting to light. The patient was initially
admitted in another hospital, where the
examining physician had found his GCS to
be E2M5V4 with anisocoria. The computed
tomography (CT scan) of head done at the
previous hospital, 1 h after injury, showed
1.2 centimeters (cm) thick right sided acute
subdural hematoma (ASDH) with 1 cm of
midline shift to the left side [Figure la-c].
The repeat scan at our hospital (6 h after
head injury) showed marked resolution of
right side ASDH with reduction of midline
shift to 0.3 cm [Figure 1d-f]. The patient
was advised conservative treatment and
close observation in our neuro-intensive
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Figure 1: (a) (1 h) Basal cuts computed tomography scan showing SAH
in distal right sylvian fissure (black arrow). (b) (1 h) Mid axial computed
tomography scan showing thin layer of hypodensity (black arrow) seen
between the inner table of bone and acute subdural hematoma with a midline
shift. (c) (1 h) High parietal axial computed tomography scan showing thick
acute subdural hematoma present at the high frontoparietal region with
obliterated cortical sulci. (d) (6 h) basal axial cuts of computed tomography
scan showed opened basal cistern with a resolution of the right sylvian
SAH. (e and f) (6 h) Mid and high parietal axial computed tomography
scan showing marked resolution of acute subdural hematoma seen, with
reduction of midline shift

care unit. The patient showed clinical improvement with
conservative treatment and was discharged on 10" day
following trauma.

Case 2

A 55-year-old male, brought to our hospital with history
of RTA 24 h back at one of the remote areas of our state.
The patient’s relative gave history of unconsciousness
since trauma but noticed some improvement in the form of
intermittent eye-opening and hand movements by the time
they reached our hospital. On admission, the patient’s GCS
was E2M5V2 and both pupils were equal and reacting to
light. The 1% CT scan of the head was done at the time of
admission, i.e., 24 h after trauma and showed ASDH of
1 cm thickness in the right frontotemporoparietal region,
bilateral frontal contusion, subarachnoid hemorrhage, and
evolving infarct in right posterior cerebral artery territory
with midline shift of 0.82 c¢cm to the left [Figure 2a,d]. The
patient was managed conservatively with antiepileptics
and anti-edema measures. The patient’s clinical condition
improved gradually and CT scan on day 3 and day 6 of
trauma showed marked resolution of ASDH with reduction
in midline shift to 0.2 c¢cm [Figure 2b,c,e and f]. There
was redistribution of clot to tentorium cerebelli and falx
cerebelli, as seen on coronal and sagittal cuts of CT scan on
day 2, 3 and 6 [Figure 2g-1]. The patient was discharged on
day 10 with GCS of EAM6VS.

Figure 2: (a-c) Computed tomography scan of basal cuts showing SAH in
the right sylvian fissure(arrow) and right frontal sulci (broken arrow) (a),
gradually resolve in day 3 (b) and day 6 (c). (d-f) computed tomography
scan of mid-axial section of the brain acute subdural hematoma with
mixed density clot with hypodensity around it (broken arrow) (d), which
disappeared in day 3 (e) and Day 6 (f). (g-i) Sagittal image showing
redistribution of clot acute subdural hematoma along the tentorium and
falx on (broken arrow) day 2 (g), day 3 (h) and day 6 computed tomography
(). (j-1) The coronal image showing day 2 (J), 3 (k) and 6 (I) showed almost
similar size right PCA infarct (broken arrow)

Case 3

A 30-year-old female, brought to our hospital with history
of RTA due to fall from two-wheeler 12 h back, had a
GCS of E3M6VS with equal and reacting pupils at the
time of admission. The patient was initially treated at
another hospital where her GCS recorded was E3M5V4
and CT scan done approximately 6 h after trauma showed
9.6 mm mixed density subdural hematoma (SDH) in left
fronto-temporo-parictal region, midline shift of 6 mm,
obliterated basal cistern with left basifrontal contusion
[Figure 3a-c]. CT scan repeated at our hospital, 13 h after
trauma showed complete resolution of the mixed density
part of SDH with minimal residual hyperdense SDH, no
midline shift with open quadrigeminal and ambient cisterns
[Figure 3d-f]. As there was documented improvement in
the clinical and radiological status of the patient, she was
managed conservatively with anti-edema and antiepileptic
drugs. Repeat CT scan was done on day 5 of admission
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Figure 3: (6 h after trauma) (a) Basal axial image showing obliterated basal
cistern with left basifrontal contusion. (b and c) (6 h after trauma)-9.6 mm
mixed density SDH in left fronto-temporo-parietal region (marked with
broken arrow) with midline shift of 6 mm (d-f) (13 h after trauma)-computed
tomography scan showing complete resolution of mixed density part of
clot with small residual hyperdense part of clot with open basal cistern
and no midline shift. (g-i) (day 5 after trauma) Computed tomography scan
showing resolving left basifrontal contusion and residual left frontal SDH

which showed small residual left frontal SDH and left
basifrontal contusion with no mass effect and midline shift
[Figure 3g-i]. The patient was discharge on day 6 with GCS
E4M6VS and no neurological deficit.

Case 4

A 70-year-old female was referred to our hospital with
history of self-fall from stairs 6 h back. On admission GCS
was E3M6VS5 and both the pupils were equal and reacting
to light. Patient was initially treated outside; where CT
scan brain was done. The recorded GCS was E2M5V4 and
CT scan brain, which was done 1 h after trauma, showed
10 mm thick ASDH in the right front-temporo-parietal
region with midline shift of 7.3 mm to the left side. Mixed
density clot was present in frontal portion of SDH [Figure
4a-c].

In view of neurological improvement of the patient, CT
scan was repeated at our hospital, 7 h after trauma, which
showed marked resolution of ASDH to 5 mm thickness
and midline shift of 3 mm. The frontal portion of clot was
thin and completely hypodense and mixed density areas of
clot had migrated to parietal region [Figure 4d-f]. Some
redistribution of clot was also seen on tentorium, in the

Figure 4: (a-c) (1 h after trauma) computed tomography scan showing 10
mm thick acute subdural hematoma with 7.3 mm midline shift and mixed
density clot in frontal portion of subdural hematoma (marked with broken
arrow). (d-f) (7 h after trauma) computed tomography scan showing
marked resolution of acute subdural hematoma to 5 mm thickness and
midline shift of 3 mm. Some redistribution of clot seen along the tentorium
cerebelli (marked with broken arrow) (d). (g-i) (4th day of trauma) computed
tomography scan showing complete resolution of clot with no midline shift

basal cuts of axial CT scan [Figure 4d]. The patient was
managed conservatively on antiepileptic and antiedema
drugs. Clinically, the patient improved to GCS of E4AM6V5
within the next 24 h. The next CT scan was done on day 4
of trauma, which showed complete resolution of clot with
no midline shift [Figure 4g-i]. The patient was discharged
on the same day.

Case 5

A 28-year-old male patient was admitted to our hospital
with a history of RTA 5 h back with GCS of E2M5V4
without anisocoria. The patient was initially managed at
another hospital where GCS was found to be E1IM3V2
with anisocoria. CT scan, done outside, 1 h after trauma,
showed a 9 mm thick right-side front-temporo-parietal SDH
with midline shift of 12 mm to left side. Linear fracture
was present in frontal bone with subgaleal hematoma
of 6 cm X 2 cm size [Figure 5a and b]. In view of some
neurological improvement, CT scan was repeated at our
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hospital, 5 h after trauma. It showed significant reduction
of the right ASDH to 5 mm thickness, reduction of midline
shift to 2 mm and enlargement of subgaleal hematoma size
(9 cm x 2 cm size) [Figure 5c]. The patient was managed

Figure 5: (a and b) (1 h after trauma) computed tomography scan showing
thick right acute subdural hematoma, 12 mm of midline shift with subgaleal
hematoma (marked with broken arrow). (c) (5 h after trauma) computed
tomography scan showing significant reduction of acute subdural
hematoma and midline shift with enlargement of subgaleal hematoma
(marked with broken arrow)

conservatively and was discharge on day 10 with no
neurological deficit.

A summary of clinical and radiological features of all five
patients is shown in Table 1.

Methods

Retrospective data were collected from author’s pictorial
library of cases with rapid spontaneous resolution of ASDH
and their case files were retrieved from Medical Records
Department. Their clinical and radiological data were
tabulated and analyzed. A detail literature search was done
electronically in PubMed, MEDSCAPE, Cochrane, Google
scholar and ResearchGate archives using the keywords -
“acute subdural hematoma,” “spontaneous,” “resolution”
OR “resolving.” The search was further refined by adding
keywords “rapid” OR “ultrafast.” All retrieved publication
titles, abstracts and full texts were reviewed independently
by 2 of the investigators. Manual searching of reference list
of every selected article was done to complete the search.

EEINNT3

Inclusion criteria for article selection were: (1) ASDH due
to trauma, (2) radiological improvement or resolution of
ASDH within 72 h since trauma, (3) article with images of
at least 1** CT scan showing ASDH and another subsequent
scan showing resolution of ASDH (4) conservative treatment
(5) articles published in English language.

Articles with nontraumatic causes of ASDH, articles without
relevant images or clinical summary, and cases with interval
scan beyond 72 h of first scan were excluded.

A descriptive analysis of clinical and radiological features
was done. For standardization, documented neurological
improvement within 24 h was called rapid improvement and
that beyond 24 h was called gradual improvement. CT scans
found in articles included in study as well as those from the
author’s pictorial library were analyzed independently by 2
neurosurgeons, with 10 years and 6 years’ experience. Based on
the relative density of hematoma and the position of hypodensity

Table 1: Summary of clinical and radiological findings of authors cases

Case Age Initial GCS* Interval Interval  Thickness of Brain CT scan finding Redistribution
number (years)/ GCS® time of clot acute SDH oedema site
sex reductiont (1 CT scan)
1 23/male E2M5V4 E3M6VS 6h 1.2 cm + Hypo between inner table of  Tentorium and
bone and clot posterior falx
2 55/male  NA E2M5V2 Day 3 1 cm + Hypo between inner table and Tentorium,
(unconscious clot+mixed density clot+hypo posterior falx
as per history) between clot and brain surface
3 30/ E3M5V4 E3M6VS 13h 9.6 mm + Mixed density clot -
female
4 70/ E2M5V4 E3M6VS5S 6h 1 cm - Mixed density clot in frontal ~ Tentorium
female portion SDH
5 28/male EIM3V2 E2M5V4 5h 9 mm + Hypo between inner table of ~ Extracranial

bone and clot

*Initial GCS — GCS mentioned in referral card or as per history; SInterval GCS — GCS recorded in our hospital on admission; "Interval time of
clot reduction — Time since trauma. GCS — Glasgow coma scale; NA — Not available; SDH — Subdural hematoma; CT — Computed tomography
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Table 2: Proposed classification of rapid resolution of acute subdural hematoma according to 1* computed
tomography scan findings

Type CT finding in 1* scan

Number Clot resolution time in
of patients hours

1 Hypodensity between inner table of bone

and clot

2 Mixed density clot

3 (combined

1 and 2) and clot+Mixed density clot

4 Hypodensity between inner table of bone
and clot+Mixed density clot+hypodensity

between clot and brain surface

5 Mixed density clot+thypodensity between

clot and brain surface

Hypodensity between inner table of bone

11 Mean - 8.72
SD -5.47
Range - 3-24
Geomatric mean* -
7.52

14 Mean - 10.57

SD - 9.085

Range - 2-34.6

Geomatric mean - 7.27
9 Mean - 12.6

SD - 13.77

Range - 348

Geomatric mean - 8.2
5 Mean - 33

SD - 32.01

Range - 1-72

Geomatric mean -

13.86

3 Mean - 24
SD -17.28
Range - 848

Geomatric mean -
18.31

*QGeometric mean - mean which indicate central tendency. SD — Standard deviation; CT — Computed tomography

within it, they were divided into five types [Table 2 and Figure
6].

Results

Literature search showed 43 articles - 7 in PubMed, 13 in
Google Scholar, 0 in Cochrane and 23 in ResearchGate
databases. After excluding duplications, articles in other
languages or articles which did not meet our criteria, 33
articles remained. Total 39 cases were found which sufficed
our inclusion criteria from 33 articles. The total number of
cases thus included in analysis were 44, i.e., 39 cases from
33 articles and 5 of author’s cases [Table 3].

There were 25 males and 19 females. The mean age was
41.84 (standard deviation [SD]-4.094) years with a range
of 1-92 years. The initial GCS score was mentioned in
37 patients only. In 7 cases data for initial GCS score was
either not documented or mentioned using different scoring
system. According to initial GCS score, severe head injury
(GCS 3-8) was present in 17 patients, moderate head injury
(GCS 9-13) in 13 patients and mild head injury (GCS 14—
15) in seven patients. Rapid neurological improvement (<24
h) was present in 26 patients, while gradual neurological
improvement (>24 h) occurred in 10 patients. In six

patients, neurological status remained unchanged. There was
one death and information regarding neurological status was
not mentioned in one patient. The mean time of reduction
or resolution of hematoma on CT scan was 13.78 h (SD
16.46) ranging from 1 to 72 h. Brain edema on CT scan
was present in 32 patients. Redistribution of hematoma was
present in 29 patients. Tentorium and falx cerebelli were
the most common locations for redistribution of hematoma.
There were three patients with extracranial redistribution
of hematoma to subgaleal space and two patients with
redistribution of hematoma to spinal subdural space.

Based on nature of hypodensity around hematoma, it was
possible to classify the 1% CT findings of 42 cases into five
different categories as mentioned in Table 2. Two cases with
only extracranial redistribution of hematoma were excluded
from above categorization. The geometric mean time to
resolution of hematoma was least for type two patients
(7.27), closely followed by type 1 (7.52). It was maximum
for type five patients (18.31).

Discussion

ASDH commonly occurs due to tear in the subdural portion
of bridging veins. The cause of tear in the subdural portion
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o
Type 5|
Figure 6: Schematic diagram showing proposed classification of 1st

computed tomography scan of patient with rapid spontaneous resolution
of acute subdural hematoma (H-Hypodensity, M-Mixed intensity hematoma)

I Type 4

of the bridging vein as compared to subarachnoid segment
is due to-extremely varied wall thickness (10-600 wm),
loosely woven collagen fibers and lack of reinforcement
of arachnoid trabecular cells; and only few and scattered
“Dural border cells” in the subdural segment.’*] There
is a possible positive feedback mechanism which leads
to an initial increase in the size of hematoma. Bleeding
in potential subdural space causes a rise in intracranial
pressure (ICP) which results in elevation of cerebral
venous pressure (CVP). The raised CVP acts as an outflow
resistor for the terminal portion of the bridging vein and
thus leads to further bleeding in the hematoma cavity.”
The bleeding stops when either clot forms in the periphery
of the hematoma cavity or SDH cavity pressure equalizes
with CVP. Spontaneous resolution of ASDH usually occurs
gradually. “Rapid” resolution of ASDH is still not very well
understood. Two popular hypothesis of redistribution of clot
and cerebrospinal fluid (CSF) dilution and clearance has
been proposed in the past. The following section describes
each of these hypothesis is details.

Redistribution of hematoma

Polman et al. proposed that rapid resolution of ASDH occurred
from the redistribution of blood clot rather than its complete

disappearance.!! The redistribution hypothesis was supported
by other researchers as well. Kuroiwa ef al. observed that the
size of the ASDH decreased as the size of interhemispheric
SDH increased. They suggested that cerebral swelling and
increased ICP resulted in compression of the hematoma
leading to its redistribution.*”! Kundra and Kundra reported
rapid extracranial redistribution of ASDH to the subgaleal
space through diastatic coronal fracture in a 3-year-old child.”!
Kato et al. confirmed redistribution of ASDH in middle cranial
fossa in two of their cases with magnetic resonance imaging
and concluded that resolution results from redistribution rather
than complete disappearance of the hematoma.®® Few cases of
redistribution of ASDH in spinal subdural space has also been
mentioned in the literature.[!44

We believe that the role of pulsatility of brain as well as
its compliance is par importance in rapid spontaneous
resolution of ASDH. In a high compliance system even
with large increase in volume, only a small change in the
pressure occurs, conversely, a low compliance system
shows significant increase in the pressure even with
minimal increase in volume. Marmarou et al. described
the exponential pressure-volume relationship in their
experimental study. They suggest that an increase in ICP
will lead to a decrease in brain compliance.*? The decrease
in brain compliance associated with an increase in the ICP
leads to increase pressure pulsatility.*’! The increase in
pressure pulsatility in the brain leads to redistribution of the
hematoma. For the redistribution phenomenon to occur the
brain should remain pulsatile [Figure 7].

Cerebrospinal fluid dilution of hematoma

Nagao et al. postulated that rapid resolution of the ASDH
could be due to arachnoid tear, which results in CSF dilution
of the hematoma, followed by retrograde flow into the
subarachnoid space.l”! Suzuki et al. found the presence of a
thin layer of hypodensity between the inner table and SDH
on CT scan, in his case report of rapid resolution of SDH.
They postulated that for the rapid resolution of ASDH, the
brain compensatory mechanisms needed to maintain normal
CSF outflow and blood outflow via the venous system as
well as brain elasticity.[*¥

Rennels et al. in his animal study, demonstrated rapid
distribution of even heavy molecules like tracer proteins
through paravascular pathways in the brain.™! Therefore, it
was suggested that the hematoma dissolved in CSF, rapidly
gets cleared out and distributed via paravascular pathway.
Oreskovi¢ and Klarica have suggested bidirectional flow of
CSF which produces a to-and-fro displacement of CSF in
systolic and diastolic phases.*® Hence, dissolved hematoma
in CSF can move back to subarachnoid space and follow the
rapid paravascular pathway for clearance by venous system.

Associated Factors

Some cases of rapid resolution of ASDH, associated with brain
atrophy due to-age,” acquired immune-deficiency syndrome!*”
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Table 3: Patients data from literature review of spontaneous rapid resolution of acute subdural hematoma

Author Age/sex Neurological Rapid Interval Thickness Brain CT finding” Redistribution Addition
status’ improvement” time* of SDH® oedema site factor
Nagao et al.’! 3 years/ GCS9 + 7h NA - Hypo between inner
female table and clot
Matsuyama 18 years GCS9 + 3h 15 mm - Hypo between inner
et al™ table and clot
Tsui et al® 56 years/  GCS15 + 6h >10 mm +  Hypo between inner Tentorium and
male table and clot postfalx
Yadav YRI'!' 45 years/ EIM4V1 + 7h Thick +  Hypo between inner Tentorium and
male table and clot postfalx
Kato et al.® 79 years/ JCS1 Stable 12h Thick - Hypo between inner Middle cranial
female table and clot fossa
Kato et al.® 41 years/ JCS10 + 12h Thick +  Hypo between inner Middle cranial
female table and clot fossa
Kundra and 3 years Drowsy + 6h Thick + - Extracranial
Kundral! space
Cosar ef al.' 8 months  GCS15 Stable 9h 10 mm +  Hypo between inner
table and clot+mixed
density of clot+hypo
between clot and
brain surface
Lee CH!™! 61 years/ EIM2V1 + 14h 259 mm +  Hypo between Tentorium
male inner table and
clot+frontal mixed
density clot
Watanabe 88 years/ EIM2V1  Gradual’-In3 3 days Very thick +  hypo between inner  Tentorium,
et al female days table and clot+Mixed falx and
density clot+hypo middle cranial
between clot and fossa
brain
Park JY®2 7 years/ GCS5 + 16 h Thick +  Mixed density Tentorium,
female in whole clot falx and SAS
except thin inner
hyperdense layer
Balik et al.'*! 66 years/ GCS6 Deterioration - 16 h Thick - Hypo between Tentorium,
male death clot and brain falx, cerebral
surface+mixed convexity,
density on clot SAS and
spinal subdural
space
Shin et al™ 40 years/ GCS6 + 1h 10 mm - Hypo between inner SAS
female table and clot+mixed
density of parietal
clot+hypo between
clot and brain
surface
Ghadarjani"™ 17 years/  GCS13 Gradual - Next 6h 10 mm + - Extracranial
male day space
Ghadarjani'> 17/ GCS12 Gradual- 6h 10 mm +  Hypo between inner Tentorium
female Progressive table and clot
alert
Gan et al.'! 1 year/ E2M4V2 Gradual - 2 24 h 9 mm +  Mixed density clot  Posterior falx
male days
Gelsomino 25 years/  GCS15  Stable 4.5h Thick +  Hypo between inner
et al."m male table and clot+mixed
density clot
Contd...
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Table 3: Contd...

Author Age/sex Neurological Rapid Interval Thickness Brain CT finding” Redistribution Addition
status’ improvement” time* of SDH® oedema site factor
Koppen 4 years/ GCS 15 Gradual - 4h 9 mm Hypo between inner SAS-basal
et al'® female awake next table and clot+mixed cistern, 4"
day density clot ventricle
Bae et al."™ 67 years/ GCS5 Gradual - 24 h 25 mm +  Hypo between inner Tentorium, Brain
male recovery in table and clot posterior falx  atrophy,
days coagulopathy
Lee and 74 years/ E1M4V2 + 8h 20 mm +  Hypo between inner Coagulopathy
Song!?% male table and clot
Perwez 15 GCSI15 Stable 12h Thick ~ Mixed density clot ~ Tentorium C/L type
et al.”!l months/ 2 middle
female cranial fossa
arachnoid
cyst
Mirzai H? 19 years/ GCS9 + 2h Thick +  Mixed density clot ~ Tentorium,
male SAS
Liu B¢ 48 years/ GCS7 + 22 h Thick +  Hypo between inner Tentorium,
female table and clot+mixed spinal subdural
density clot space
Chaudhary 73 years/  Alert than Gradual - in 48 h Thick - Hypo between Tentorium, Coagulopathy
et al ¥ male deteriorated  next 2 days clot and brain falx
in5h surface+mixed
density clot
Sato et al.®! 92 years/ GCS9 + 8h Thick - Hypo between Brain atrophy
female clot and brain
surfacetmixed
density clot
Sato et al®! 88 years/  GCSI10 + 3h Thick - Between inner table  Tentorium, Brain atrophy
male and clot+mixed falx
density clot
Choi et al.B% 67 years/ NA + 3h 10 mm - Mixed density of
male clot
Edwards 49 years/ GCS3 + 10h  Verythick +  Mixed density of Tentorium, Brain atrophy
et al.*" female clot falx
Magsood?® 52 years/  GCS13 Stable 48 h 7 mm +  Hypo between inner
male table and clot+mixed
density clot
Kapsalaki 29 years/ GCSS8 Gradual 13h 1.8 cm +  Mixed density of Tentorium, coagulopathy
et al male clot opposite
sylvian fissure,
cerebral
convexity
Berker MBY 57 years/ GCS7 + 25h Thick +  Mixed density of Tentorium
male clot
Byrappa VB 40 years/ EIM3V1 + 7h 9 mm +  Hypo between inner
female table and clot+mixed
density clot
Byrappa VB4 55 years/ EIM5V2 + 6h 8 mm +  Hypo between inner
female table and clot+mixed
density clot
Ozay et al.?* 55 years/ NA NA 6h Thick +  Mixed density of Dandy
female clot walker
malformation
Ogrenci 3 years/ GCS15  Stable 4h  11.2mm +  Mixed density of
et al.® male clot
Contd...
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Table 3: Contd...

Author Age/sex Neurological Rapid Interval Thickness Brain CT finding” Redistribution Addition
status’ improvement” time* of SDH® oedema site factor
Dang RSB 47 years/ EIM2V1 + I1h 22 mm +  hypo between inner  Tentorium,
male table and clot+mixed falx
density clot+hypo
between clot and
brain
Hostettler 88 years/  GCS14 Gradual 346h 18 mm +  Mixed density of
et al male clot
Wen LB 22 years/  GCSI1 + 5h Thick +  Hypo between inner
male table and clot+mixed
density clot
Inamasu J”! 16 years/ EIM6V2 + 2h Thick +  Mixed density of Tentorium
male clot

"Neurological status - 1% recorded neurological status after trauma; “Rapid neurological improvement - improvement in neurological status
in<24 h; “Gradual - improvement in neurological status after 24 h; *Interval time - time for radiological findings of clot reduction or resolution
since trauma; $Thickness of SDH - thickness of subdural hematoma on patient 13 CT scan head; “CT scan finding - findings of 13 CT scan head
after trauma. GCS — Glasgow coma scale; JCS — Japan coma scale; SAS — Subarachnoid space; SDH — Subdural hematoma; CT — Computed

tomography; NA — Not available
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Figure 7: Flow chart showing the proposed mechanism of rapid
spontaneous resolution of acute subdural hematoma

and chronic alcoholism®*”! has been mentioned in literature.
The presence of abundant space in subdural and subarachnoid
compartments may help wash out the hematoma in these cases.

Some cases of rapid resolution of clot have been
found associated with coagulopathy.?>2*! The possible
explanation could be, coagulopathy prevents formation
of well-organized clot, making it susceptible to
redistribution by CSF dilution.?” The possible
association of middle cranial fossa arachnoid cyst and
posterior fossa cyst in dandy walker malformation

has been mentioned in the literature. Arachnoid tear
in cyst wall with mixing of CSF and hematoma has
been postulated for the resolution of ASDH in such
cases.[?132]

Predicting Spontaneous Rapid Resolution of
Acute Subdural Hematoma

Identifying which patients would undergo rapid spontaneous
resolution of ASDH is the challenging part, as many of them
seem to be candidates for craniotomy on initial evaluation.
There are no guidelines to help make such decisions. Literature
search was done to identify clinical and radiological parameters
which may help predict chances of rapid resolution of ASDH
[Table 2]. Analysis of our result suggest that, most of the cases
which resolved spontaneously initially presented with moderate
(n-13) to severe head injury (n-17). Rapid neurological
improvement within 24 h of injury has been documented in 27
out of total 44 cases.[>#11:13.20222325-27.3031343637) ‘While waiting
for surgery, a rapid neurological improvement, in patients with
ASDH, may hint at the possibility of spontaneous resolution
or reduction of hematoma. We suggest a repeat radiological
workup in such cases (CT scan head) before proceeding for

surgery.

In some cases, neurological condition remained
Stable[8,10,17,21,28,33] or improved gradually[l2,15,16,18,19,24,29,35] The
death of one such patient reported by Balik et al. had been
correlated with hemodynamic instability and sudden cardiac
arrest due to sympathetic hyperactivity. On postmortem
examination of the above case, redistribution of hematoma
in spinal subdural space and ischemic changes in the pons
was detected.!'!

The CT scan finding of “hypodensity on clot,” suggesting
mixing of CSF, was found to be an important predictor for
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rapid resolution of ASDH. The thin layer of hypodensity
on CT scan between inner table of bone and the ASDH
may not be the only predictor of rapid resolution. Since
resolution of ASDH is a dynamic process, CT scan done
at different stages of dissolution of hematoma may show
different patterns of hypodensity of the clot, and these may
further help in identification of patients with the possibility
of rapid resolution of ASDH. Analysis of Table 3 shows that
maximum patients had Type 2, Type 1, and Type 3 patterns
of hematoma on CT scan. These were the groups having the
least time for the resolution of hematoma [Table 2].

Conclusion

Rapid spontanecous resolution of the ASDH though rare
is not totally impossible and should be considered while
dealing with ASDH cases. We believe that the resolution
of ASDH depends upon decreased brain compliance, which
is associated with increased pressure pulsatility that leads
to redistribution of the hematoma. The rapidly improving
neurological condition of patient with initial CT scan
showing CSF mixing changes of hematoma may point
toward the possibility of spontaneous resolution. It is not
possible to comment whether all patients with changes of
CSF-hematoma mixing on CT scan would resolved rapidly.
We suggest a larger sample size and multicenter study to
further analyze the correlation between the changes in clot
with CSF mixing and their final outcome.
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