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Introduction and importance: Contralateral subdural effusion (CSDE) is a rare complication secondary to decompressive
craniectomy (DC), which can lead to encephalocele and neurologic deterioration. The authors report a case that confirm the
existence of unidirectional membrane valve, and cranioplasty is an effective treatment for CSDE.
Case presentation: The authors reported a case of 43-year-old female was diagnosed with ruptured intracranial aneurysm and
treated with interventional embolization. She underwent DC because of postoperative cerebral infarction subsequently. Her
conscious state deteriorated accompanied by encephalocele in postoperative 2 week. A craniocerebral computed tomography (CT)
confirmed the diagnosis of CSDE with cerebral hernia. A compression bandaging of the skull defect was applicated, whereas, her
conscious state progressive deteriorated. She was transferred to the author’s hospital where she underwent burr-hole drainage and
clinical symptom has been improved. However, a relapse of CSDE was observed after the removal of drainage tube. Continuous
lumbar drainage was employed, and which was ineffective for CSDE in this case. Finally, she underwent cranioplasty, with the help of
drainage of subdural effusion, CSDE was completely resolved.
Clinical discussion: CSDE is occasionally observed in patients after DC. Intracranial pressure (ICP) gradient and unidirectional
membrane valve are the possible mechanisms of CSDE. At present, there is no optimal therapy for CSDE. For symptomatic CSDE
patients, one or more treatment measures should be applicated.
Conclusion: Cranioplasty is one of the curative and optimal method to treat symptomatic CSDE patients, early cranioplasty
combined with burr-hole drainage should be performed for conservative treatment failed and intractable cases.
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Introduction

Subdural effusion (SDE) is a common complication secondary to
DC. Contralateral subdural effusion (CSDE) is a rare and special
type of SDE. CSDE could be divided into the asymptomatic one and
the symptomatic one. The previous study mentioned that treatment
is not required for CSDE unless the patient is symptomatic[1]. The
symptomatic CSDE has adversely effects of CSDE on neurological
function and the prognosis of patients, which needed early
aggressive medical intervention. However, the management of
symptomatic CSDE represents a clinical challenge, and the literature
on managing CSDE is rare and limited to case reports and short
series. For the patients with midline shifting of brain tissue and

neurologic deterioration, one ormore treatmentmeasures should be
applicated, such as head-down bed rest (HDBR), compression
bandaging, continuous lumbar drainage, burr-hole drainage,
Ommaya catheter drainage, cranioplasty, subdural-peritoneal
shunt and temporal muscle sticking[2]. This current case report
describes a patient with intractable CSDE that was successfully
treated by cranioplasty after other available treatments failure.
Should cranioplasty be the preferred opinion for symptomatic
patients with CSDE? This case report has been reported in line with
the Surgical case report (SCARE) 2023 criteria[3].

Case report

A 43-year-old female patient was admitted to the local hospital
with sudden intense headache in 26 March 2022, she was

HIGHLIGHTS

• Contralateral subdural effusion is a rare complication after
decompressive craniectomy.

• We confirm the existence of unidirectional membrane
valve is one major reason that causes contralateral sub-
dural effusion.

• The burr-hole drainage is a temporary therapeuticmeasure for
contralateral subdural effusion, and continuous lumbar drai-
nage is not effective in treating contralateral subdural effusion.

• Early cranioplasty is an effective method for contralateral
subdural effusion.
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diagnosed with ruptured intracranial aneurysm and sub-
arachnoid haemorrhage (SAH). She underwent an interventional
embolization with Guglielmi detachable coil (GDC) and endo-
vascular stent in 6 April 2022, and initially followed by a good
recovery.

She underwent craniocerebral computed tomography (CT)
scan because of the hemiparalysis of left limbs and consciousness
disorder, and right cerebral hemisphere infarction with severe
midline shift was confirmed. A right decompressive craniotomy
was carried out in 18 April 2022, and an improvement in her
consciousness disorder was observed during the subsequent 1
week. On 29 April 2022, her conscious state deteriorated again
and accompanied by encephalocele. Craniocerebral CT scan
confirmed a CSDE with severe midline shifted. Even if a com-
pression bandaging of the right skull defect was applicated, her
conscious state progressive deteriorated in the following week.

On 6 May 2022, the patient was transferred to the author’s
hospital. Craniocerebral CT scan confirmed a CSDE with the
midline shifted more than 1 cm (Fig. 1). Her condition recovered
after an immediate burr-hole drainage was employed; however,
her condition deteriorated again after the drainage tube was
removed (Fig. 1). A second burr-hole drainage and continuous
lumbar drainage of cerebrospinal fluid (CSF) was applied. The
patient’s condition only improved dramatically during the drai-
nage tube of effusion chamber was maintained open; however,
continuous lumbar drainage had no effect on her condition
(Fig. 2). A three-dimensional designed titanium plate suitable for
her cranial defect was ordered, and she underwent cranioplasty
with this titanium plate. The patient’s consciousness improved
progressively after cranioplasty, and CT scan indicated that
CSDE decreased significantly (Fig. 3A). The drainage tubes of
effusion chamber and lumbar cistern were removed, and the
following CT scan indicated that CSDE disappeared completely
(Fig. 3B).

CT scan indicated that no recurrence of CSDEwas found in 17
June 2022. On 21 June 2022, the patient was discharged from
hospital. Her incision has been healing well, right limb revealed
Grade 4 power and left limb showed Grade 1 power.
Unfortunately, this case lost follow-up.

Discussion

CSDE is occasionally observed in patients after DC. The most
acceptable theories about CSDE mechanism include the rapid
decrease in ICP and the outward herniation of brain tissue during
the DC procedure generates a pressure gradient between the
bilateral hemispheres[4,5]. In addition, the shear stress caused by
trauma or surgical trauma results in the tearing of arachnoid
membrane, which creates a unidirectional membrane valve.
Based on above theories, the enlargement contralateral subdural
space creates a negative pressure zone and only allows CSF flow
into the contralateral subdural space through unidirectional
membrane valve.

The recent statistics presented that 41.7% of the symptomatic
patients underwent burr-hole drainage could control CSDE;
however, the recurrence rate was as high as 76%[6]. In our case,
the patient received burr-hole drainage first and achieved a
transient improvement of clinical symptoms, however the
symptoms deteriorated again after the drainage tube removed.
Undoubtedly, burr-hole drainage addresses none of the pressure
gradient or unidirectional membrane valve, therefore, burr-hole
drainage is only a temporary measure. The statistics of Lin
showed that 25% of the symptomatic patients underwent cra-
nioplasty, while the recurrence rate is only 13.3%[6]. Other stu-
dies also confirmed that the cure rate of cranioplasty alone for
CSDE as high as 87.5%[5,7–9]. In our case, CSDE completely
eliminated after the patient received cranioplasty. Conceivably,
cranioplasty solves the problem of pressure gradient at least, the
abatement or disappearance of pressure gradient is beneficial for
decreasing the subdural effusion. The above results suggest that
cranioplasty is one of the optimal methods to treat CSDE. A few
published study and reviews showed that cranioplasty, particu-
larly early cranioplasty, is effective for the treatment of
CSDE[2,6,10]. Previous study showed that 18.3% of symptomatic
patients need both cranioplasty and subdural-peritoneal shunt to
resolve CSDE completely[6]. In this case, we found that con-
tinuous lumbar drainage is ineffective for CSDE. We suspect that
the unidirectional membrane valve only permits CSF to flow into
subdural space, cannot backflow into subarachnoid space.
Although postoperative hydrocephalus was not observed in this
case, it should be noted that some patients may develop

Figure 1. Computed tomography (CT) images of a 43-year-old female patient diagnosed with contralateral subdural effusion (CSDE). (A) CT scan showing a CSDE
and a severe midline shift with encephalocele after the patient was admitted to hospital. (B) CT scan showing the reduction of subdural effusion after burr-hole
drainage. (C) CT scan showing the recurrence of CSDE after the drainage tube was removed.
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hydrocephalus after cranioplasty. CSDE, whether is a special type
of hydrocephalus? Which need further research. It has been
suggested that CSF shunt, such as subdural-peritoneal shunt or
ventriculoperitoneal shunt, is needed for this situation[10,11].

The study didn’t follow this case long-term due to the patient
was lost to follow-up, so it’s unclear the long-term effect of cra-
nioplasty on CDSE. As there is only one case in our reports, more
cases are required to support our conclusion in the future.

Figure 2. (A) Computed tomography (CT) scan showing the recurrence of contralateral subdural effusion (CSDE) after the drainage tube was removed. (B) CT scan
showing the reduction of subdural effusion after a second burr-hole drainage and continuous lumbar drainage of cerebrospinal fluid. (C) CT scan showing the
recurrence of CSDE after the drainage tube of lumbar cistern was kept open, and the drainage tube of effusion chamber was kept closed. (D) CT scan showing the
significantly reduction of subdural effusion after the drainage tube of effusion chamber was kept open, and the drainage tube of lumbar cistern was kept closed.

Figure 3. (A) Computed tomography (CT) scan showing the significantly reduction of subdural effusion after the cranioplasty. (B) CT scan showing the completely
cured of contralateral subdural effusion after the drainage tubes of effusion chamber and lumbar cistern were removed.
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Conclusion

In conclusion, CSDE is a rare complication secondary to DC. The
restoration of normal skull structure early is benefit to improve
cerebral hemodynamics and promote neurological functional
recovery. The cranioplasty is a safe and efficient method to CSDE
patients, the treatment success rate has reachedmore than 80%, it
can be preferred method to inefficacious patients treated with
conservative treatment. For CSDE patients with hydrocephalus
after cranioplasty, CSF shunt should be required.
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