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Abstract

Subdural effusion (SDE) is a common complication secondary to decompressive craniectomy
(DC). This current case report describes a patient with contralateral SDE with a typical clinical
course. Initially, he made a good recovery following a head trauma that caused a loss of con-
sciousness and was treated with decompressive craniectomy. However, he only achieved tem-
porary relief after each percutaneous fluid aspiration from an Ommaya reservoir implanted into
the cavity of the SDE. He was eventually transferred to the authors’ hospital where he underwent
cranioplasty, which finally lead to the reduction and disappearance of his contralateral SDE.
Unexpectedly, his clinical condition deteriorated again 2 weeks after the cranioplasty with symp-
toms of an uncontrolled bladder. A subsequent CT scan found the apparent expansion of the
whole cerebral ventricular system, indicating symptomatic communicating hydrocephalus. He
then underwent a ventriculoperitoneal shunt procedure, which resulted in a favourable outcome
and he was discharged 2 weeks later. A review of the current literature identified only 14 cases of
contralateral SDE that were cured by cranioplasty alone. The mechanism of contralateral SDE has
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been widely discussed. Although the exact mechanism of contralateral SDE and why
cranioplasty is effective remain unclear, cranioplasty could be an alternative treatment option

for contralateral SDE.
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Introduction

Contralateral subdural effusion (SDE) is
frequently found after decompressive cra-
niectomy (DC)."? Although most contra-
lateral SDE is stable and even disappears
spontaneously,’ patients with clinical dete-
rioration due to contralateral SDE should
be treated actively. Treatment options for
contralateral SDE include cranial strap-
ping, bur-hole drainage, Ommaya reservoir
implantation, temporal muscle sticking and
subduroperitoneal shunt with or without
cranioplasty.”> Cranioplasty solely for
contralateral SDE has been reported in
recent years,*’ although only in short case
series. This current case report first
describes a patient with contralateral SDE
that was successfully treated using cranio-
plasty and then it reviews the literature
regarding the mechanism of contralateral
SDE and why cranioplasty could resolve
this complication.

Case report

A 47-year-old male patient was admitted to
the Department of Neurosurgery, The First
Affiliated Hospital, Zhejiang University
School of Medicine, Hangzhou, Zhejiang
Province, China in November 2016, 1
month after a previous head trauma that
caused a loss of consciousness and was
treated with decompressive craniectomy,

which was initially followed by a good
recovery. The earlier head trauma was
caused by a fall injury and the patient had
become unconsciousness immediately. He
was sent to the Sir Run Run Shaw
Hospital, Zhejiang University School of
Medicine with the right pupil dilated and
fixed. An immediate craniocerebral com-
puted tomography (CT) scan found an epi-
dural haematoma in the right temporal area
and a severe right-to-left midline shift. A
right fronto-temporo-parietal craniotomy
was performed and the haematoma was
evacuated. The bone flap was not replaced
in case of delayed cerebral oedema. The
patient recovered his consciousness after
the operation and had a favourable progno-
sis during the subsequent 3 weeks of
uneventful clinical recovery, although
paralysis in the left upper limb was evident.
However, his conscious state deteriorated
again in postoperative week 4 and he had
a cranial defect bulge. The following CT
scan found a contralateral subdural effu-
sion with the midline shifted more than
lcem to the right side. He underwent a
burr-hole drainage operation to evacuate
the subdural effusion while his attending
physicians implanted an Ommaya reservoir
in case of the recurrence of the effusion.
His condition recovered after the operation
but deteriorated again after the drainage
was removed. His condition only improved
during  short  periods after each
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percutancous fluid aspiration of the
Ommaya reservoir. He was transferred to
the Department of Emergency and Trauma
Centre, The First Affiliated Hospital,
Zhejiang University School of Medicine,
Hangzhou, Zhejiang Province, China 1
week after the second surgery with the
hope of him achieving a full recovery.

When the patient was admitted the
Department of Emergency and Trauma
Centre, The First Affiliated Hospital, he
had a Glascow Coma Score of 4+T+5
and bilateral pupil reactive sensitively.
A thin-layer cranial CT scan was undertak-
en (Figure 1). A three-dimensional designed
titanium plate suitable for his cranial defect
was ordered. He underwent cranioplasty
with the titanium plate as soon as possible.
His consciousness improved immediately
after cranioplasty and the following CT
scan indicated a significant reduction of
the contralateral SDE, which had complete-
ly disappeared in the CT scan 9 days later
(Figure 1). Unexpectedly, his clinical condi-
tion deteriorated again 2 weeks after the
cranioplasty with symptoms of an uncon-
trolled bladder and a subsequent CT scan
found the apparent expansion of the whole
cerebral ventricular system, indicating symp-
tomatic communicating hydrocephalus
(Figure 1). He then underwent a ventriculo-
peritoneal shunt procedure, which resulted
in a favourable outcome and he was dis-
charged 2 weeks later.

Discussion

Subdural effusion is a common complica-
tion secondary to DC, with an incidence
of 11.0-57.4%.%1'° A previous report of
108 cases of DC after traumatic brain
injury from the same clinical centre pre-
sented an incidence of SDE of 21.3%.'°
Contralateral SDE is a special type of
SDE and its incidence has been reported
to be 4.4-7.3%."* Although it is not
generally considered to be a serious

complication, SDE with mass effects and
associated clinical symptoms can have a
negative impact on the prognosis and out-
comes of patients with traumatic brain
injury due to the lack of effective treatment
and the high rate of recurrence.

There are several theories to explain
the formation of SDE; the most acceptable
one being the formation of an arachnoid
valve following tearing of the arachnoid
membrane by shear stress during the
trauma or injury during surgery, which cre-
ates a unidirectional membrane valve that
allows cerebral spinal fluid (CSF) to only
flow into the subdural space, maintaining
the fluid thus collected.”’ The fact that con-
tralateral SDE rarely occurs after DC in
stroke patients also suggests that there
needs to be an initial arachnoid rupture
caused by trauma.'"'* It has been proposed
that during the DC procedure, the rapid
decrease in intracranial pressure (ICP)
and the outward herniation of brain tissue
would generate a pressure gradient between
the bilateral hemispheres and then enlarge
the contralateral subdural space, leading to
CSF effusion.” This theory is widely accept-
ed. Other theories, such as the disturbance
of CSF circulation and flattening of the
dicrotic ICP waveform, are also important
hypotheses for SDE.*!* A previous study
reported the normal dicrotic ICP waveform
was flattened after hemicraniectomy.'*
As the arachnoid granulations function as
pressure-dependent one-way valves,'> the
decreased pulse of the ICP waveform sec-
ondary to DC could result in decreased
CSF absorption and subsequently lead to
SDE.®713:14 However, this theory could be
the explanation for both SDE and post-
traumatic hydrocephalus, and not an exclu-
sive explanation of contralateral SDE. In
addition, it is believed that shrinkage of
the ipsilateral brain due to tissue retraction
during the DC or pressing by the haema-
toma and inability to reshape would also
cause a pressure gradient between the two
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Figure |. Representative computed tomography (CT) scans of a 47-year-old male patient that was
admitted to hospital | month after a previous head trauma with decompressive craniectomy and deterio-
ration of conscious state following an apparent good recovery. (a) CT scan after the patient was admitted to
hospital showing a contralateral subdural effusion (SDE) and midline shift to the side of the cranial defect,
with brain tissue herniation. (b & c) CT scans after the patient was admitted to hospital showing the
Ommaya reservoir that had been implanted during week 4 after the initial head injury. (d) CT scan after the
cranioplasty showing the reduced contralateral SDE. (e) CT scan 9 days after the cranioplasty showing that
the contralateral SDE had totally disappeared. In this image, there are also signs of hydrocephalus with mild
interstitial oedema appearing around the anterior horn of the left lateral ventricle; but the patient appeared
to be well without any symptoms of hydrocephalus. (f) CT scan 2 weeks after the cranioplasty showing
apparent hydrocephalus. The patient had the symptoms of an uncontrolled bladder. (g) CT scan after the
successful ventriculoperitoneal shunt procedure.
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Table I.

Male: Age, Primary
disease

female

Case

Treatment and outcome

Preoperative duration

years

number

Study

Burr-hole drainage was firstly

| week

Aneurismal subarachnoid

56

1:0
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used but the contralateral SDE
quickly recurred. Then com-
plete resolution of the effusion
was achieved through a cra-
nioplasty and subduroperito-

neal shunt procedure.
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hemispheres and brain shift as well, which
would finally lead to enlargement of the
contralateral subdural space and the accu-
mulation of subdural effusions.*'?

Patients with clinical deterioration due
to contralateral SDE should be treated
actively. Treatment options for contralateral
SDE include cranial strapping or bandaging,
bur-hole drainage, Ommaya reservoir
implantation, temporal muscle sticking, sub-
duroperitoneal shunt with or without cranio-
plasty and cranioplasty alone.””’ However,
studies about these methods are limited to
individual case reports or short case series,
so consensus on the best treatment of con-
tralateral SDE has yet to be established.
Cranioplasty as a new treatment option for
contralateral SDE has been reported in
recent years. As shown in Table 1,>¢7!2
16 cases have been reported whose treatment
included cranioplasty. If the two cases that
received subduroperitoneal shunt and cra-
nioplasty simultaneously are eliminated,'?
only 14 reported cases of contralateral
SDE were cured by cranioplasty alone.®’
In one study, five patients with contralateral
SDE received bur-hole drainage first and
it lead to transient improvements of their
clinical symptoms.” After their symptoms
deteriorated again, all five patients under-
went cranioplasty and the contralateral
SDE finally disappeared. The other two
patients underwent cranioplasty directly
and the contralateral SDE resolved quickly
after the surgery. In another study, after all
13 patients were dissatisfied with their con-
servative treatment, including compression
cranial bandaging, head-down bed rest,
lumbar drainage and Ommaya reservoir
implantation, six patients underwent tempo-
ral muscle sticking and the other
seven underwent early cranioplasty.®
Contralateral SDE in these 13 patients
completely resolved or was significantly
reduced in the following 1 month and no
recurrence was observed in the 6-month
follow-up period.® Patients that underwent
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early cranioplasty also experienced benefits
compared with those that underwent tempo-
ral muscle sticking, including having at least
one surgery less, a shorter hospital stay and
lower medical costs.® These previous studies
influenced the decision of the attending
physicians treating the current case to per-
form cranioplasty within 2 months after the
DC and this treatment achieved a favourable
outcome because the contralateral SDE dis-
sipated quickly after the surgery.»®"!% It
should be noted that after cranioplasty,
hydrocephalus may occur in some patients
after their contralateral SDE has resolved
and a further shunt implantation might be
necessary. This was observed in three out of
seven patients in one of the previous studies
as well as in the current case.’

The authors of two of the previous case
reports were of the opinion that early cra-
nioplasty could restore the normal dicrotic
ICP waveform, which is necessary for the
absorption of CSF and becomes flattened
by the cranial defect.®’ As stated previous-
ly, this theory could explain both SDE and
post-traumatic hydrocephalus, and might
not be an exclusive explanation of contra-
lateral SDE. A previous case study reported
treating a patient with recurrent, symptom-
atic, delayed, contralateral subdural fluid
after decompressive craniectomy by limit-
ing the protrusion of the brain tissue from
the cranial defect and by reducing the rela-
tive negative pressure space in the contra-
lateral subdural space, ultimately achieving
similar results to cranioplasty.’ The mecha-
nism by which cranioplasty can effectively
treat contralateral SDE needs further
investigation. However, if hydrocephalus
develops after cranioplasty, especially after
the disappearance of the contralateral SDE,
it should then be assumed that the hydro-
cephalus is the result of a circulatory disor-
der of the CSF rather than a cranial defect
and shunt implantation is necessary.

In conclusion, contralateral SDE is a
common complication secondary to DC.

Cranioplasty is an effective treatment
option, especially for intractable cases. As
there are only case reports and short case
series reported in the literature, well-
designed clinical case—control studies are
needed to evaluate the efficacy of cranio-
plasty in contralateral SDE. In addition,
the exact mechanism of contralateral SDE
and why cranioplasty is effective deserve
further investigation.
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