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Objective : The goal of this study is to evaluate the clinical results in six patients who underwent surgical decompression
for the acute subdural hematomas(ASDH) of posterior cranial fossa.

Methods : Six patients (five males and one female) who had undergone surgery for ASDH of posterior cranial fossa between
2000 and 2005, were evaluated retrospectively with regard to clinicoradiological findings and surgical outcomes. The mean
age was 45.8 years {range 9~67 years).

Results : Preoperative computed tomography showed ASDH on cerebellar hemisphere in four patients and on midline in two.
All patients had the associated lesions such as subarachnoid hemorrhage, epidural or subdural hematoma, intraventricutar
hemorrhage, contusion or pneurnocephalus in supratentorial area. Fracture of occipital bone was noted in two patients.
Of the four patients who had 13 to 15 of Glasgow coma scale score at the time of admission, three were deteriorated within
24 hours after trauma. Of these three patients, delayed subdural hematoma developed 1 hour after initial normat CT finding
in one patient and increased in thickness in another one. Postoperative outcome showed good recovery in three patients
and moderate disability in one. Two patients were expired.

Conclusion : This study supports that early diagnosis based on strict observation and prompt surgery in the patients with

ASDH in posterior fossa will lead to the best results.
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Introduction

M ost of the traumatic intracranial pathologies are loca-
ted in supratentorial area. Acute subdural hematoma
(ASDH) is the most rarely encountered post-traumatic pa-
thology in posterior fossa"*?. It has been reported that those
located in the posterior fossa constitute only 0.3~0.8% of all
ASDH, but the incidence seems to have increased with awa-
reness of the possibility of acute traumatic posterior fossa sub-
dural hematoma(ATPESDH) 2459,

It may cause rapid and fatal deterioration of the patient by
compression of the brain stem, usually without prior warning
signs. Farly recognition before clinical signs occur and surgical
evacuation of the hematoma are therefore extremely important.
It has become much easier to diagnose and since the introduc-
tion of computed tomography(CT) into dlinical practice>*'"

Because of the rarity of these lesions, individual neurosurgeons
and single institutions could not gain considerable experience

in their management. We present our clinical experiences of
ATPESDH with review of the literatures.

Materials and Methods

\ x 7 e retrospectively reviewed 6 patients who underwent
surgical decompression for ATPFSD at our hospital
between January 2000 and December 2005. Clinical charac-
teristics, associated supratentorial and posterior fossa lesions
detected in CT, and outcomes were evaluated though the me-
dical recordings during their admission periods.
CT scans were routinely performed in all injured patients
even when they did not have any neurological symptoms and

signs as soon as they arrived at emergency room. Subsequent

« Received : April 26, 2006 + Accepted @ August 22, 2006

« Addiress for reprints : Jong Tae Park, MD., Department of Neurosurgery,

School of Medicine, Institute of Wonkwang Medical Science, Wonkwang

University, 344-2 Sinyong-dong, lksan 570-711, Korea  Tel +80-63-850-1261, Fax : +82-63-852-2606, E-mail : jipark@wonkwang.ackr

441



J Korean Neurosurg Soc 40 | December 2006

scans were obtained as indicated

Table 1. Patient's summary of posterior fossa subdural hematoma

GCSand ifs Time interval of Surgicol

by clinical events. Features on CT  cose  Agelymlsex  Type of injury > Ine GOS*
scans that were assessed included change _deteriorafion (s) tregfmeni

the location of the hematoma and 1 oM TA—pedestrian 4 - crgnlectomv 1

. . ] 2 36/M TA—pedestrian 1513 15 craniotomy & EVD 5
its thickness (defined as the maxi- 3 45/M falling 13 - craniofomy 5
mum thickness of the extracerebel- 4 58/F sippage 148 5 craniectomy & VD )
lar hyperdense component of the 5 60M  TA—pedestion  14-8 45 craniectomy 5
lesion on CT scans), co-existing 6 67/M TA-pedestrian 6 - craniectomy 4

posterior fossa lesions, the status
of fourth ventricle and posterior
fossa cisterns, and associated a sup-
ratentorial traumatic lesion or hydrocephalus.

Results

uring the last 6 years, total of six patients underwent

decompressive surgery for ATPFSDH. It constituted
0.9% of all intracranial subdural hematoma which underwent
surgery during the same period in our institutes.

The cases are summarized in Table 1. There were five men
and one woman and the age range was 9 to 67 years. The ca-
uses of injury were traffic accident (pedestrian injury) in four,
falling in one, and slippage in one patient case. Except for one
patient who was secondary referral, five patients were admitted
to our hospital within 4 hours after the injury. The first CT
scan was obtained an average of 1 hour and 50 minutes after
injury (range, 30~210 min). GCS ranged between 4 and 15
at presentation. Four patients had an initial GCS score grea-
ter than 12, but three of them deteriorated rapidly or slowly
after trauma. Two patients were known to have talked at some
time before going into coma and one who had referred from
local clinic was aggravated 12 hours after injury from initial
GCS 15 to 13. In these two patients, subdural hematoma de-
veloped newly 1 hour after initial normal CT finding in one
(Fig. 2) and increased in hematoma thickness in the other one.

The initial CT scans showed

TA : froffic accident, GCS : Glasgow coma scale, EVD : extraventricular drainage, GOS+ : Glasgow oufcome scale
(5 : good recovery, 4 : moderate disability, 3 © severe disability, 2 : persistent vegetative state, 1+ death). Arrow
(=) indicates the change from initial to preoperative state

Fig. 1. Case 1 and 2. A : Inificl noncontrast computed tomography(CT)
showing the subdural hematoma(SDH) with 2cm thickness in the left
cerebellar hemisphere. Both 4th ventricle and cisterns around the
brain stem are not visible {case 1). B : Initial noncontrast CT showing
the midline SDH in the posterior fossa (case 2).

Fig. 2. Case 4. Sequential noncontrast computed tomography(CT)
scans showing the delayed subdural hematoma(SDH) in the left cere—
bellar hemisphere. A : CT scan showing the nomal appearance at the
fime of admission. B : repeat CT scan obtained at 5 hours after injury,
showing the SDH of 1.8cm thickness in the left cerebellar hemisphere.

Table 2. Findings of computed tomography in posterior fossa subdural hematoma

ASDH with thickness of 10mm or

Hematoma . Brainstem Other lesion Fracture  Supratentorict

in B . d al Case | Location ) ) . .
more 1n fve paticnts and norm thickness (mm) cistern (posterior fossa)  (occiput) lesion
finding in one. The location of 1 20 hemisphere  obliterated  low density - SAH

- . , intact— 4

ASDH was hemisphere in four and 2 20 &cisten midline |an0¢1 none - 3rd, 4th VH
midline in two patients (Fig. 1). obliterated Hydrocephaius
Occipital fracture was noted in two 3 23 hemisphere  obliterated none + EDH*
patients. All patients had the asso- B e .

. . ) 4 018 hemisphere  obliterated none - frontal contusion
clated SL}pratentorlal Pathologles. Hydrocephalus*
CT findings and associated lesions intact= '

. . 5 10-11 hemisphere ) none + contusion
are summarized in Table 2. All pa- obliterated
tl.enrs underwent Fhe cmergent sur- 6 13 & cisten midline obliterated  vermis contusion - SDfx
gical decompression for the SDH pneumocephalus

of posterior fossa (Table 1).

After posterior fossa decompre-  preoperative state
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EDH : epidural hematoma, SDH : subdural hematoma, SAH : subarachnoid hemorthage, IVH ¢ infraventricular
hemorrhage, *: lesions which performed surgical intervention. Arrow () indicates the change from initial to



ssion, four patients underwent the second surgery for supra-
tentorial lesions. One patients who had associated an intraven-
tricular hemorrhage underwent ventriculostomy because of
an obstructive hydrocephalus. Another one patient who had
initially associated a contusional hemorshage had to evacuate
contusional hemorrhage 2 days after initial operation. In the
remaining two patients, supratentorial subdural hematomas
were evacuated consecutively following initial operation.

The outcome showed good recovery in three patients and
deaths in two (33.3%). The remaining one remained a moder-
ate disability at 2 years after accident. Of the two patents who
had been dead, one had subdural hematoma on the follow-up
CT scan obtained 1 hour after an initial confirmation of nor-
mal CT finding (Fig. 2). After surgical decompression, patient’s
neurological status showed a nearly complete recovery immedi-
ately. However, the patient was dead because of an unexpectedly
sudden respiratory arrest 13 days after surgery.

Discussion

osterior fossa traumatic hematomas are rare lesions, and

most reviews indicate that their incidence among patients
who have CT scans for acute head injuries is approximately
3%%>>>'". The relative incidence of ATPFSDH, constituting
the most rare type of posterior fossa traumatic hematoma, is
estimated to fall below those of extradural and intracerebellar
hematomas of the posterior fossa, accounting for approximately
10% of posterior fossa traumatic lesions and is roughly 0.3
to 0.8% of supratentorial subdural hematomas™*®. Recently
Karasawa et al.? reported an incidence of 0.27% (5 cases) in their
series of 1,802 patients with acute head trauma, and d’Avella
et al.? observed an incidence of 0.21% in a series of 2,350
patients who underwent CT scanning for acute head trauma.

According to the early reports, it has known that the main
clinical features are coma or significant depression of conscio-
usness"”. However, they have diverse and unpredictable clinico-
radiologjcal features and an acute clinical course within 24~48
hours is a dominant and important feature of ATPFSDH>?.
Progressive or sudden clinical deterioration has been observed
frequently within the first several hours after injury. In this
study, 50% showed clinical deterioration within 24 hours after
trauma.

It is a typical CT finding of subdural hematomas in the pos-
terior fossa that shows the presence of high attenuation extra-
cerebellar/retrocerebellar collection in a concave-convex shape
based in the posterior fossa™'". An association of occipital frac-
ture, hydrocephalus, subarachnoid hemorrhage, and co-existing
supratentorial lesions could be seen in these patients™”. Be-
cause the impact on the occipital/suboccipital area produces
contrecoup lesions supratentorially in the frontal and/or temporal

Acute SDH of Posterior Fossa i JT Park and DW Kim

region, the presence of co-existing supratentorial lesions are
common findings in traumatic posterior fossa hematoma
patients'. In this study, five of all six patients had various type
of co-exiting supratentorial lesions and a surgical decompre-
ssion was needed in two patients.

Delayed or evolving traumatic hemorrhagic lesions of the
posterior fossa have been reported previously in the literature'”.
As was emphasized for the supratentorial compartment, such
patients with ATPFSDH should be considered at risk of deve-

loping an evolving clinical course*!”

. Thus acute traumatic
lesions in posterior fossa have been recommended to be re-
scanned at least daily until the lesion stabilizes™”. In our series,
there were two patients, of whom one had a subdural hema-
toma which was increased in thickness later and the other got
a new development of hematoma in an area that appeared nor-
mal on first CT scans. These two patients required an urgent
decompression.

The standard treatment consists of surgical evacuation of
the hematoma by suboccipital craniectomy"®. Several papers
indicated the possible favorable outcome without surgery
was gained in the limited cases™. In the absence of clinical
deterioration indicating the need for rapid evacuation of a
subdural hematoma, several findings of the CT scan play an
important role in deciding whether or not surgery is indicated.
Such CT parameters are thickness of hematoma, appearance
of the cisterns surrounding the brainstem, and co-existing pos-
terior fossa lesions®'”. The thickness of hematoma, although
reflecting only in part the course of the disease, is an important
parameter since large hematomas generally need prompt eva-
cuation, whatever the clinical status of the patient™”. Unlike
spontaneous hemorrhage, traumatic posterior fossa lesions
may coexist with brainstem damage, and we sometimes have
not found a correlation between the thickness of the hematoma
and the clinical condition, the possible brain stem damage
being responsible for this discrepancy®*™?. In many cases,
obliteration of posterior fossa cisterns was found to be a rel-
iable indicator of concomitant brainstem injury and of poor
prognosis*'V. However, even in comatose patients with com-
plete obliteration of the brainstem cisterns, dramatic improve-
ment and acceptable outcomes were achieved after prompt
decompression and adequate management™”. Consequently,
this CT finding is not necessarily a predictor of a poor outcome.

Many authors have thought that the most important factor
determining the prognosis is level of consciousness just before
surgery"*!”. Early diagnosis before neurological deterioration
develops and a prompt surgical evacuation of hematoma lead to
satisfactory outcome in the treatment of ATPFSDH patients.
In carly diagnosis, early CT scanning is very important and
should never be delayed. Control CT scanning is also critical
for evaluating whether the hematoma is getting larger or not,
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especially within the first 24 hours®*'". Tn our series, an over-
all mortality rate of 33.3% could be considered a relatively good
result when compared with the other series in the literature
mostly related to early diagnosis by CT.

Conclusion

he possibility of a progressive course of the lesion or a

delayed hematoma should be kept in mind when dealing
with an trauma or fracture, even though initial CT was nor-
mal. The most important factor determining the prognosis
is level of consciousness just before surgery. Early diagnosis
and a prompt surgical evacuation lead to excellent recovery
in patents with ATPFSDH.
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Commentary

he authors describe their experiences in the management
of six patients who had acute subdural hematomas of the
posterior fossa. Three patients were deteriorated within 24
hours of trauma due to a newly developed subdural hematoma
in one, the enlarged hematoma in another one, and the delayed
brain stem compression causing from the midline location of
subdural hematoma in the remaining one. In all patients, sub-
dural hematomas were emergently evacuated and the thickness
of subdural hematoma was less than 23mm. Preoperative CT
scans showed obliteration of brain stem cistern and were asso-
ciated with supratentorial lesions in all patients. Four patients
underwent second surgery for supratentorial lesions after the
posterior fossa decompression. Two patients were dead due to
lesion severity in one and unexpectedly respiratory arrest in the
other one. In this small series, the authors stress an emergent
surgery following the early diagnosis based on strict observation
in patients with posterior fossa subdural hematoma.
Posterior fossa subdural hematoma is extremely rare. Because
it is frequently associated with brain stem damage or supraten-
torial lesions and because warning sings to compress the brain
stem can not be found, dinicoradiological features of posterior
fossa subdural hematoma are highly unpredictable. Thus, many
questions from a practical point of view are remained. How
to predict the enlarged subdural hematoma or newly formed
subdural hemorrhage? Which cases should be operated before
deterioration? How to monitor these patients? Concomitant
presence of supratentorial lesion and admission GCS scores
can predict the outcome? Even though effacement of cisterns
is a reliable indicator of poor prognosis, it also can be a good
candidate for decompressive surgery. Medical and surgical in-
terventions may be implemented more rapidly before clinical
deterioration. Because of the tendency for such lesion to enlarge
soon after injury, early preemptive repeat CT scanning can be
a life saving measure in these patients with often rapidly evol-
ving conditions. The presence of the posterior fossa subdural
hematoma sufficient to cause coma or any type of mass effect
is necessary to mandate intracranial pressure monitoring du-
ring the period of observation although the authors mentioned
strict observation. I think these patients should be aggressively

managed.
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