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Cisternostomy for traumatic brain injury—rigorous evaluation
is necessary

Franco Servadei1 & Angelos Kolias2,3 & Ramez Kirollos4 & Tariq Khan5
& Peter Hutchinson2,3

Traumatic brain injury (TBI) remains a major public health
problem globally [14]. Indications for neurosurgical interven-
tion following TBI can be broadly categorised as (1) evacua-
tion of haematoma, (2) control of intracranial pressure (with or
without haematoma evacuation), (3) elevation of depressed
skull fractures, (4) repair of skull base fractures with or with-
out CSF fistula, (5) treatment of hydrocephalus, and (6) cra-
nial reconstruction [17].

Cisternal opening is a well-embedded microsurgical tech-
nique in neurosurgical practice for vascular and skull base
pathologies. Its application in the context of TBI, in combina-
tion with insertion of an external cisternal drain which stays in
place for a few days post-operatively, has been termed
cisternostomy. The first publication of cisternostomy dates
back to 2013 [2]. That paper reported the rationale around
cisternal opening in TBI and also presented the results of a
single-surgeon series of patients treated with decompressive
craniectomy (DC) plus cisternostomy (272 patients) and
cisternostomy alone (476 patients). Details about the research
protocol are sparse but the authors reported that the mean
GOS at 6 weeks was 3.7 and 3.9 respectively. The lack of
details about (1) the research protocol, (2) the clinical TBI

algorithm followed, and (3) the occurrence of complications
mean that no firm conclusions can be drawn on the basis of
that paper.

Since then, we identified another 13 papers (PubMed
search with the term “cisternostomy” or “cisternotomy” in
the title). Only 2 of these 13 papers include patient data and
both were single-patient case reports [6, 15]. The majority of
the remaining papers are narrative reviews or letters and have
mostly discussed the proposed physiological rationale of this
operation, namely, reversal of cerebrospinal fluid shift oedema
of the brain [3]. At this juncture, it has to be stated that the
ability of this operation to reverse this type of oedema is an
entirely theoretical concept with no direct evidence proving
this hypothesis.

The accompanying paper by Giammattei et al. presents the
results of 40 patients with severe TBI (sTBI) treated at Centre
Hospitalier Universitaire Vaudois in Lausanne between 2013
and 2018. This was a retrospective study. Of the 40 patients,
22 had a decompressive craniectomy (DC), while 18 had a DC
with a cisternostomy. The decision as to whether a
cisternostomy would be performed was only dependent on the
availability of a neurosurgeon with vascular surgery expertise,
rather than any clinical characteristics. This raises questions
around the statement that “waiver of consent was granted be-
cause the procedure was part of our written algorithm for the
management of sTBI”, given that the treatment algorithm
would be different depending on who was the on-call neurosur-
geon. This issue along with the fact that the published data on
cisternostomy for TBI are very sparse indicates that the study
should have happened prospectively in the context of a research
protocol approved by an ethics committee [8].

The very limited sample size and the retrospective nature
are major sources of bias. With the “subgroup analysis” (pri-
mary vs secondary procedure), the sample size becomes even
more limited. On this basis, all outcome data should be treated
cautiously and, at best, as evidence that in the hands of expe-
rienced vascular neurosurgeons the addition of cisternostomy
to DC does not seem to lead to worse outcomes.
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Another concern is that these findings cannot be necessarily
translated to a typical neurosurgical trauma service. Firstly,
polytrauma patients were excluded. About one-third of sTBI
patients have major extracranial injuries and these are indepen-
dently associated with mortality [20]. Secondly, the workload
of the trauma service at Centre Hospitalier Universitaire Vaudois
seems to be very limited, with only 50 operations for sTBI over
6 years—which is less than one per month. Di Cristofori et al.
have previously raised concerns as to whether a typical neuro-
surgical service would be able to offer cisternostomy routinely,
assuming that its effectiveness is proven [5].

Although in the current paper, cisternostomy was offered
as an adjunct to DC, the same group from Lausanne have
published a case report of stand-alone cisternostomy (i.e.,
without DC) and have postulated that cisternostomy could
become a stand-alone treatment in the future, assuming that
multi-centre clinical studies prove its effectiveness [6]. At this
juncture, it is useful to summarise the evidence behind DC.

Decompressive craniectomy is an operation which in-
volves removal of a large cranial bone flap [12]. It can be used
as a primary procedure—undertaken at the same time as evac-
uation of an intracranial haematoma—or secondary with the
aim of alleviating elevated intracranial pressure (ICP) refrac-
tory to medical management. Several case series and cohort
studies have been published but nowadays there is also evi-
dence from randomised trials. Evidence from the 5 published
randomised trials of DC for TBI has been recently
summarised as follows [13]:

1) unilateral or bifrontal DC used as a last-tier therapy for
patients with severe, sustained, and refractory posttrau-
matic intracranial hypertension leads to a substantial mor-
tality reduction but increases disability (both lower
(dependent) and upper (independent at home) severe dis-
ability) compared with medical management [9]

2) early neuroprotective bifrontal DC for mild to moderate
intracranial hypertension is not superior to medical man-
agement for patients with diffuse TBI [4]

3) a large fronto-temporo-parietal DC (around 15 cm) is su-
perior to a small unilateral DC (around 8 cm) for patients
with unilateral hemispheric swelling with large or small-
size contusions [10, 18]

4) a small pilot study found a trend towards improved sur-
vival and functional outcomes with bitemporal decom-
pression compared with medical management in children
with post-traumatic intracranial hypertension [19].

Comparing the evidence for DCwith that for cisternostomy
(refer to the third paragraph), one can easily see that the latter
still has a long way to go before it can be considered a “stan-
dard treatment” for TBI.

Despite the fact that cisternal opening is well embedded in
neurosurgical practice for vascular and skull base pathologies,

cisternostomy can be considered a novel surgical approach for
TBI. This raises a number of important issues. Neurosurgery
has been intimately related to innovation since its origins.
Innovations, such as the operating microscope, CT and MR
imaging, and endoscopy and image guidance, just to name a
few, have brought our specialty at the forefront of technolog-
ical advances but most importantly have been readily translat-
ed to improved outcomes, including safety, for our patients.
Nowadays, technological innovations promise less dramatic
improvements than the introduction of the microscope or CT
scanning for example. Nonetheless, small incremental bene-
fits can still be important and make a significant contribution
in our efforts for making neurosurgery safer with preservation
of quality of life for our patients. On the other hand, a number
of innovations that often appear appealing on paper have no
added benefits when subjected to rigorous evaluation. In fact,
this phenomenon, due to its relatively frequent occurrence, has
been termed “medical reversal” [7, 16]. Medical reversals are
“practices that have been found, through randomised con-
trolled trials, to be no better than a prior or lesser standard of
care” [7].

The literature abounds with such examples. In the field of
cardiology, revascularisation via percutaneous coronary inter-
vention (PCI) for patients with chronic stable angina was
widely practised but was not found better than a low-cost
regimen of medical therapy and lifestyle modification when
subjected to rigorous evaluation with a randomised trial [1]. In
the field of orthopaedics and musculoskeletal medicine, autol-
ogous platelet-rich plasma has been used extensively in recent
years for a variety of musculoskeletal injuries. However, a
recent large randomised trial found no evidence to indicate
that injections of platelet-rich plasma can improve objective
muscle tendon function, patient reported function, or quality
of life after acute Achilles tendon rupture compared with pla-
cebo [11]. The authors of this trial rightly concluded that “a
sound theoretical mechanism and clinical indication are not
enough” [11].

As doctors, we have a duty of care to our patients. In
our view, this also extends to the rigorous evaluation of
novel techniques, approaches, and devices [8]. This is
important from the non-maleficence and safety perspec-
tive. Moreover, conducting high-quality studies is essen-
tial in order to ensure that novel techniques can be rap-
idly incorporated in clinical recommendations and there-
fore maximise patient benefit, if found to be effective.
Cisternostomy for sTBI should be treated as a novel
technique but there is a lack of high-quality studies to
support its use outside the context of research. This is in
contrast to DC, with its use supported by evidence from
randomised trials, as mentioned above. The responsibility
lies with the proponents of cisternostomy to conduct pro-
spective, randomised, controlled studies that will clarify
whether it is effective or not.
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