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a b s t r a c t

In subarachnoid hemorrhage following traumatic brain injury (TBI), the high intracisternal pressure
drives the cerebrospinal fluid into the brain parenchyma, causing cerebral edema. Basal cisternostomy
involves opening the basal cisterns to atmospheric pressure and draining cerebrospinal fluid in an
attempt to reverse the edema. We describe a case of basal cisternostomy combined with decompressive
craniectomy. A 35-year-old man with severe TBI following a road vehicle accident presented with acute
subdural hematoma, Glasgow coma scale score of 6, fixed pupils and no corneal response. Opening of the
basal cisterns and placement of a temporary cisternal drain led to immediate relaxation of the brain. The
patient had a Glasgow coma scale score of 15 on postoperative day 6 and was discharged on day 10. We
think basal cisternostomy is a feasible and effective procedure that should be considered in the man-
agement of TBI.
© 2021 Chinese Medical Association. Production and hosting by Elsevier B.V. This is an open access article

under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
Introduction

Severe traumatic brain injury (TBI) is a life-threatening condition,
which continues to cause substantial morbidity and mortality
worldwide. The pathogenesis of severe TBI includes a primary injury,
which is directly related to the physical impact on the brain, and a
delayed secondary injury due to metabolic and inflammatory cas-
cades resulting in edema, ischemia, and intracranial hypertension.1

Cisternal opening is commonly used as part of cerebrovascular
or skull base approaches to release cerebrospinal fluid (CSF) and
relax the brain to allow easier access to a lesion. This technique has
been proposed to reduce cerebral edema in TBI and has since
gained increasing popularity.2e4

In brief, basal cisternostomy involves opening of the basal
cistern via a pterional or subfrontal route. CSF is drained from both
supratentorial and infratentorial cisterns to achieve brain relaxa-
tion, and a temporary drain is inserted into the basal cistern to
facilitate postoperative CSF outflow.5
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Case report

General condition

We here demonstrated the unanticipated recovery of a 35-year-
old male patient who presented with a severe TBI following a traffic
accident. We used the basal cisternostomy as an adjuvant treat-
ment combinedwith decompressive craniectomy. To the best of our
knowledge, this is the first report of TBI treated with basal cis-
ternostomy in the Russian Federation.

The patient was brought to the emergency department of the
Municipal Hospital in Podolsk. At the time of admission, the patient
had a Glasgow coma scale (GCS) of 6/15. He was intubated, and had
bilaterally fixed pupils of 4 mm and no corneal response. His heart
tones were clear, rhythmic, and the blood pressure was 140/
90 mmHg at a heart rate of 88 beats/min. Physical examination
showed loss of continuity and anatomical deformity of the fron-
totemporal region and the right orbital region.

Cranial CT showed a multi-comminuted fracture of the right
skull base, pneumocephaly and an acute subdural hematoma of the
right hemisphere causing a midline shift of 8 mm to the left side
(Fig. 1). Immediate surgical intervention was indicated.
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Surgery

The patient underwent an emergency decompressive craniec-
tomy on the right side. The minor wing of the sphenoid bone was
drilled. The brain appeared swollen and tight. The dura was incised
and the clot was evacuated. Following evacuation of the clot, the
brain continued to swell (Fig. 2A).

We proceeded to perform a basal cisternostomy. First, we
identified the optic nerve and opened the chiasmatic cistern and
the carotid cistern. Supratentorial and infratentorial cisterns were
separated by the arachnoid membrane of Liliequist. We incised the
Liliequist membrane through the optico-carotid and lateral carotid
corridors. A drain was placed through the Liliequist membrane
(Fig. 2B).

A rapid outflow of CSF was observed. Copious irrigation with
saline was performed. After few minutes, relaxation of the brain
was observed. Dural suturing was performed and an epidural
drainage was placed. Due to the open skull fracture and presence of
foreign bodies, placement of the bone flap was avoided.
Outcome and follow-up

Postsurgical axial CT showed a significant relaxation of the brain
(Fig. 2C). The correct position of the drain in the basal cisterns was
confirmed on an axial CTcut (Fig. 2D). The patient wasmonitored in
the intensive care unit under sedation for 4 days. On postoperative
day 5, the patient was transferred to the neurosurgical ward. On
day 6, the patient had a GCS of 15 and the drain was removed. The
patient was discharged on day 10 after admission with no neuro-
logical deficits.
Discussion

Cisternal opening is a commonly used microsurgical technique
to drain CSF, allowing easier access to skull base lesions. It has been
proposed for the treatment of TBI only in recent years. The CSF-shift
edema hypothesis may provide the fundamental rationale for
evacuation of CSF from an edematous brain in traumatic injury.6

Previous research has proven that the brain parenchyma and
basal cisterns communicate via the paravascular spaces, which is
called Virchow-Robin spaces.7,8 According to the CSF-shift edema
hypothesis, a subarachnoid hemorrhage following brain injury
Fig. 1. Preoperative axial CT showing right-sided subdura

303
causes a high pressure gradient inside the cisterns, driving CSF into
the brain parenchyma through the Virchow-Robin spaces. This re-
sults in raised intraparenchymal pressure and disruption of the
glymphatic fluid system. Opening of the basal cisterns to atmo-
spheric pressure reverses the CSF-shift through draining CSF from
the brain parenchyma, achieving brain relaxation.5,6 In contrast, the
conventional attempt to lower the intracranial pressure through a
decompressive craniectomy alone fails to reduce the intra-
parenchymal pressure, allowing only for an outlet for the herniat-
ing brain.9

Further, previous research has identified a link between TBI and
accumulation of metabolic wastes and misfolded proteins leading
to long-term secondary brain damage.10 Basal cisternostomy may
possibly help prevent secondary brain damage through early
restorage of the glymphatic fluid circulation.6

Here, we presented the fast recovery of a patient who presented
with a GCS of 6 and bilaterally fixed pupils. CT showed a midline
shift, subdural hematoma and effaced basal cisterns. Therefore,
according to the Traumatic Brain Injury Outcome Prediction
Calculator, he had a 14-day mortality risk of 82.8% and an 85.7%
chance of unfavorable outcomes at 6 months.11,12 We did not place
the bone flap back. Previous reports, however, have shown an im-
mediate floating bone flap replacement to be feasible and safe.4

A limitation of this procedure is that the basal cisternostomy can
only be performed using microsurgical techniques. It thus requires
specialized training and a round-the-clock availability of micro-
scopic facilities which pose a challenge to many centers around the
world.13

In conclusion, basal cisternostomy is a safe and feasible micro-
surgical procedure for the management of TBI. It can effectively
evacuate CSF and relax the brain. Compared to decompressive
craniectomy, basal cisternostomy depends on the use of microsur-
gical techniques. Nonetheless, it may alleviate the economic and
social burden caused by TBI. Large scale clinical trials are needed to
support the published data and encourage more widespread
acceptance of the approach.
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Fig. 2. Intraoperative images and outcome. (A) After dural incision, the subdural blood clot covering the swollen and tight brain could be appreciated. (B) A temporary external drain
was placed into the basal cistern, causing immediate brain relaxation. Postoperative axial CT showing the decompressive flap (C) and the drainage tube draining CSF from the basal
cistern (D).
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