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ARTICLE INFO ABSTRACT
Keywords: Introduction: Intracranial hypertension is a life-threatening complication of traumatic brain injury (TBI) and a
Ventriculostomy major target in neurocritical care. While ventriculostomy for cerebrospinal fluid diversion and the emerging
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technique of cisternostomy are used on a regular basis in different areas of the world, their application is het-
erogeneous on indications, timing, and technical aspects in the surgical procedures. This variability highlights a
critical lack of standardized protocols, particularly in resource-constrained environments where optimized rec-
ommendations are most needed.
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Research question: What are the specific, expert-consensus recommendations to standardize the use of ven-
triculostomy and cisternostomy within a protocol for TBI management?

Material and methods: The Neurotrauma Committee of the World Federation of Neurosurgical Societies develop
an international consensus, including a methodological group and a panel of 16 expert neurosurgeons following a
Delphi process, involving systematic literature review, statement formulation, and iterative blinded voting using
a 5-point Likert scale. Consensus was predefined as >75% agreement.

Results: The panel ratified 69 consensus statements. Core recommendations advocate for ventriculostomy as an
early therapeutic intervention for TBI requiring fluid drainage and define cisternostomy as an adjunctive pro-
cedure for selected patients with TBI and significant traumatic subarachnoid hemorrhage. Protocols with algo-
rithms were proposed for both procedures.

Discussion and conclusion: This consensus provides a practical framework to guide surgical management of TBI
using ventriculostomy and or cisternostomy as techniques. It promotes a strategic shift towards prior hetero-
geneous concepts on ventriculostomy and defines a specific, consensus-guided role for cisternostomy. The

statements aim to harmonize global practice and direct future research.

1. Introduction

Intracranial hypertension (ICH) is a critical driver of secondary brain
injury following severe traumatic brain injury (TBI). The well-
established association between elevated intracranial pressure (ICP)
and poorer neurological outcomes underscores that the timely detection
and management of ICH is a cornerstone of modern neurotrauma care
(Nattino et al., 2023; Canac et al., 2020). The evolution in TBI man-
agement has revealed a broad spectrum of patient phenotypes, moving
away from a one-size-fits-all approach and toward the need for tailored
strategies (Pugh et al., 2021; Cruz Navarro et al., 2022). Within the
therapeutic armamentarium, surgical interventions have traditionally
been considered high-morbidity options, often reserved for later stages
of management (Fong et al., 2017). However, minimally invasive tech-
niques are emerging as a way to deliver the potency of surgical inter-
vention for controlling secondary injury mechanisms with a more
favorable risk profile (Pitton Rissardo et al., 2025).

Among these, external ventricular drainage (EVD) and cisternostomy
represent two pivotal tools to target secondary injury mechanisms.
Ventriculostomy serves as a fundamental intervention for ICP control
via cerebrospinal fluid (CSF) diversion and as a monitoring modality
(Hawryluk et al., 2019; Chau et al., 2019). More recently, cisternostomy
has emerged as a complementary surgical technique, proposed to not
only relieve mass effect but also to potentially restore physiological CSF
dynamics by opening the basal cisterns, thereby reducing ICP and
improving perfusion (Cherian et al., 2016). For selected patient phe-
notypes, these procedures offer the potency of a surgical intervention for
addressing secondary injury mechanisms with a more favorable risk
profile compared to more extensive cranial procedures.

Despite their potential, the evidence guiding their use, particularly in
selecting the right patient phenotype for each procedure, remains
scarce, and standardization in real-world clinical practice is lacking
(Cherian et al., 2019). This lack of standardization is particularly
problematic in low- and middle-income countries (LMICs), where
resource constraints requires highly precise and pragmatic surgical al-
gorithms (Cnossen et al., 2017).

International consensus protocols, such as those from the Seattle
International Severe Traumatic Brain Injury Consensus Conference
(SIBICC), provide a comprehensive framework for tiered therapy esca-
lation but offer limited specific guidance on the precise role, timing, and
selection between these minimally invasive surgical options (Hawryluk
et al., 2019). This gap is critical, as it perpetuates practice variation and
may delay effective, targeted intervention (Cnossen et al., 2017).

To address this critical gap in guidance and the lack of standardi-
zation, an international panel of neurotrauma experts developed this
consensus document. Its objective is to provide updated, consensus-
based guidance on the use of ventriculostomy and cisternostomy,
establishing a clear, practical framework for surgical decision-making to
improve the management of ICH and patient outcomes globally.

2. Methods

The methodology for this consensus, including a systematic litera-
ture review, expert deliberation, iterative consideration development,
and final approval, was designed and endorsed by the Neuro-
traumatology Committee of the World Federation of Neurosurgical So-
cieties (WFNS) with methodological support of Fundacién para la
Investigaciéon y Educacion en Emergencias Médicas (MEDITECH). A
panel composed exclusively of neurosurgeons that use the one or both of
procedures on regular basis was selected to fulfill the required expertise
in surgical decision-making processes related to ventriculostomy and
cisternostomy in TBI. The final panel included 16 neurosurgeons from
different regions of the world, exposed to high volumes of TBI cases in
their practice, and commonly using one or the two techniques, repre-
senting a balanced distribution of expertise across high-income and low/
middle-income settings. The general selection criteria include:

- Clinical expertise in the management of TBI, including both surgical
techniques.

- Demonstrated experience with ventriculostomy and/or cisternos-
tomy, either in high or resource-constrained environments.

- Active involvement in scientific research or academic initiatives
related to neurotrauma.

- Geographical and healthcare-system representation, ensuring inclu-
sion of experts from regions with variable resource levels.

A systematic literature search was conducted in PubMed and Google
Scholar databases, complemented by a grey literature search, covering
the period from 2014 to 2024. The search terms included: "Cisternos-
tomy", "External Ventricular Drainage", "Ventriculostomy", "Ventricular
drain", "Traumatic Brain Injury", "TBI", "Neurotrauma", and "Trauma".
The complete search strings, filters, and PRISMA flow diagrams are
provided in Supplementary Material S1, and the full list of included
studies with their characteristics is provided in Supplementary Material
S2.

For the cisternostomy review, the initial search yielded 348 records.
After removal of 6 duplicates, 342 records underwent title and abstract
screening. Of these, 320 were excluded (307 for irrelevance, 4 due to
language restrictions, 8 for ineligible study design, and 1 letter to the
editor). Twenty-one full-text articles were assessed for eligibility, and all
were included in the qualitative synthesis (Supplementary Material 2).

For the ventriculostomy review, 281 records were identified.
Following removal of 7 duplicates, 274 records were screened. A total of
255 records were excluded (242 for irrelevance, 4 due to language, and
9 for ineligible study design). Nineteen full-text reports were assessed,
and all met the criteria for inclusion in qualitative synthesis
(Supplementary Material 2).

The articles identified were organized and distributed to the
respective expert working groups (Cisternostomy or Ventriculostomy)
three months prior to the in-person consensus meeting (Lele et al., 2017;
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Taylor et al., 2024; Stuart et al., 2021; Hepburn-Smith et al., 2016;
Piccirilli et al., 2023; Giglio et al., 2025; Fried et al., 2016; Sheppard
et al., 2018; Herbert; Tunkel et al., 2017; Bertuccio et al., 2023;
Dorresteijn et al., 2019; Parthiban et al., 2021; Ciobanu-Caraus et al.,
2024; Kumar et al., 2022; Kumarasamy et al., 2024; Lino-Filho et al.,
2024; Liu et al., 2024; Chandra et al., 2022; First degree specialist in
Neurosurgery et al., 2023; Chen et al., 2025; Giammattei et al., 2020;
Kumari et al., 2023; Vemula et al., 2022; Cherian and Burhan, 2019; Han
et al., 2025; Satyarsa et al., 2023; Ramirez et al., 2023; Youssef et al.,
2020; Cherian et al., 2013; Thapa et al., 2019; Baishya and Kamat;
Goyal and Kumar, 2021). This allowed panelists to review and famil-
iarize themselves with the current evidence on both topics. Experts were
also encouraged to suggest additional literature, and preliminary dis-
cussion questions were shared in advance to allow for modifications.
The consensus meeting was held in Cusco (Peru), in November 2025,
with participation from the selected WFNS-Neurotraumatology Com-
mittee members. During this meeting, panelists were divided initially
into two dedicated working groups (Cisternostomy and Ven-
triculostomy) according to their expertise. Selection for inclusion in
those working groups was based on the very precise skill set required to
offer holistic neurosurgical care to severe TBI patients. For instance,
neurosurgeons participating in the Cisternostomy working group had
previous roles as trainers in national and international live surgery or
hands on cadaveric courses on Cisternostomy (e.g. M.G. served as Fac-
ulty for Exoscope-Assisted Basal Cisternostomy Courses), or completion
of Vascular/Skull Base Fellowship (e.g. S.J.H.M. completed
post-graduate fellowship under the guidance of Prof. I.Cherian, expert in
Cisternostomy). Detailed biographical information for each panel
member, including years of independent experience with the techniques
is provided in Supplementary Material S3.

The process was structured across three phases. In Phase 1 (pre-
meeting preparation), all panelists received the systematic literature and
a set of pre-formulated clinical questions via a shared folder approxi-
mately three months before the meeting, and were asked to arrive with
preliminary responses to each question. In Phase 2 (in-person meeting),
the process was organized in three sequential steps. In Step A, panelists
were divided into two dedicated working groups according to their
primary expertise, one for ventriculostomy and one for cisternostomy.

Each group discussed the pre-specified clinical questions, formulated
draft statements, and reached intragroup agreement through structured
discussion. In Step B, both groups convened in a joint plenary session in
which a representative of each group presented the draft statements to
all panel members; all panelists were invited to suggest modifications,
challenge wording, and discuss areas of uncertainty. In Step C, each
statement was submitted to a final vote by all 16 panel members using a
5-point Likert scale (1: strong disagreement to 5: strong agreement);
statements that did not achieve the required agreement threshold at the
first vote were returned for further discussion and re-voted until
consensus was reached. In Phase 3 (post-meeting consolidation), the
methodological team structured the approved statements into a unified
document, which was circulated to all panel members for individual
review and final sign-off before submission.

According to the categorization after literature appraisal
(Supplementary Material S2), the statements were considered evidence-
based recommendations if supported by high-quality literature, or
consensus-based considerations if the available evidence was limited.
The level of evidence for each statement was graded individually using a
hierarchical framework consistent with that used by the Brain Trauma
Foundation and the WFNS Neurotrauma Committee, ranging from Level
I (high-quality RCTs or systematic reviews) to Level IV/E (expert
consensus without comparative data), as detailed in Table 1.

To facilitate the anchoring of the recommendations to well defined
surgical technique for Cisternostomy and Ventriculostomy, technical
papers were circulated among participants and to agree on which
technique was representative of the procedures being discussed. For
instance, the Cisternostomy technique considered as the most
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representative of current practice was the one recently described by
Sharafudeen et al. (2025) including basic surgical images.

3. Results

The consensus panel formulated 69 statements through the struc-
tured Delphi process: 30 addressing ventriculostomy and 39 addressing
cisternostomy, of which 18 were categorized as evidence-based recom-
mendations and 51 as consensus-based considerations based on indi-
vidual evidence grading. As detailed in Table 1, all statements achieved
the required consensus threshold and were ratified with strong agree-
ment at the final vote. The voting records confirm that agreement was
strong but not trivially uniform: for ventriculostomy (n= 16, 30 state-
ments), the proportion of strong agreement votes per statement ranged
from 43.8% to 100%, with one statement (preoperative antibiotic
timing) receiving a single neutral vote. For cisternostomy (n =16, 39
statements), strong agreement ranged from 43.8% to 100% per state-
ment. No statements received sufficient votes to be categorized as
disagreement or to be rejected.

The panel agreed that EVD placement in TBI is primarily indicated
when CSF diversion is expected to support the management of intra-
cranial hypertension. This includes post-traumatic hydrocephalus,
intraventricular hemorrhage, and neurological decline attributable to
elevated ICP. When indicated, EVD placement should occur early, pro-
vided it does not delay urgent life-saving procedures such as hematoma
evacuation or decompressive craniectomy. Relative contraindications
such as uncorrected coagulopathys, slit ventricles, or scalp infection must
be assessed within each institutional context.

Kocher's point on the non-dominant side remains the preferred entry
site, unless anatomical distortion necessitates alternatives (Table 2). The
catheter trajectory should be perpendicular to the calvarium and
directed toward the foramen of Monro, with depth guided by the return
of CSF rather than a fixed measurement. Long subcutaneous tunneling
and secure fixation were emphasized to reduce displacement and
infection. Image-guided techniques, including neuronavigation or ul-
trasound, may be beneficial in cases of distorted anatomy or small
ventricles.

Because EVDs are less accurate for continuous ICP monitoring than
integrated with/or intraparenchymal sensors, the panel highlighted the
value of combined monitoring strategies in patients who require both
drainage and reliable ICP measurement. In patients with prohibitive
surgical risks, contralateral placement relative to the midline shift
should be considered.

CSF drainage should begin gradually and be guided by ICP trends
rather than fixed volumes. Continuous and intermittent drainage stra-
tegies are acceptable once ICP stabilizes and should be individualized.
Absence of waveform pulsatility or inadequate drainage requires prompt
evaluation of catheter patency prior to imaging.

Infection prevention remains critical. Preoperative antibiotics are
recommended, but routine postoperative prophylaxis or scheduled
catheter exchange is not. EVD removal should occur as soon as clinically
feasible. CSF sampling is optional and should be reserved for cases with
clinical suspicion of infection. Diagnosis of ventriculitis requires inte-
gration of clinical, microbiological, and CSF findings (Table 3). Treat-
ment involves prompt removal of infected catheters, appropriate
antimicrobial therapy, and consideration of intraventricular antibiotics
for refractory cases (Table 4).

Regarding cisternostomy, the panel agreed that it may be considered
an adjunctive surgical option in patients with TBI and documented
intracranial hypertension, as well as in cases of refractory brain edema.
Clinical tools such as the GCS and pupil index, along with imaging
findings including traumatic subarachnoid hemorrhage and obliterated
basal cisterns, were identified as supportive indicators. The procedure
was not recommended in isolated diffuse axonal injury without intra-
cranial hypertension or in patients with anterior or middle fossa skull
base fractures due to the risk of CSF leakage. The panel highlighted the
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need for further studies to better define optimal timing.
Microsurgical training and the use of magnification—preferably an
operating microscope—were emphasized. A frontal approach was

Table 1
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considered the safest and fastest, especially in markedly swollen brains.
Recommended technical steps included appropriate patient positioning,
prioritizing the intradural stage to relieve mass effect, and opening the

Statements generated by the consensus. Of the 69 statements ratified by the panel, 18 are categorized as
evidence-based recommendations (Level I-1I or II, supported by high-quality literature) and 51 as consensus-
based considerations (Level II-III or lower, where available evidence is limited or indirect). Evidence levels
were assigned individually per statement using a hierarchical framework (Level I: high-quality RCTs or
systematic reviews of RCTs; Level II: multicenter observational studies, prospective cohort studies, or
evidence-based CPGs; Level III: retrospective cohorts or case series; Level IV/E: expert consensus without
comparative data). Color coding: green = evidence-based recommendation; blue = consensus-based consid-
eration. Abbreviations: ICP: intracranial pressure, TBI: traumatic brain injury, CSF: cerebrospinal fluid, EVD:
external ventricular drainage, GCS: Glasgow Coma Scale, CT: computed tomography.

Statement

Level of agreement / Evidence

level

GENERAL CONSIDERATIONS FOR VENTRICULOSTOMY IN PATIENTS WITH TBI

Clinical indications for the placement of an EVD in patients with TBI

1.

We recommend that, in patients with TBI in whom CSF
drainage is anticipated to be part of the therapeutic
strategy, EVD should be used as a first-line intervention
for ICP control. This applies to patients with post-
traumatic hydrocephalus, intraventricular hemorrhage, or
any decline in GCS score attributable to elevated ICP that
is potentially reversible through CSI* diversion.

Most appropriate surgical technique for insertion of EVD

2

We recommend that, when indicated, EVD placement
should be performed as early as possible as a therapeutic
measure for raised ICP, if it does not delay or interfere
with urgent neurosurgical procedures such as
decompressive craniotomy or hematoma evacuation. In
cases where emergent surgical decompression is required,
this must be prioritized before EVD insertion.

We consider that EVD placement be avoided in the
presence of relative contraindications, including
uncorrected coagulopathy, slit ventricles, or local scalp
abnormalities such as active infection or open wounds at
the proposed site of insertion.

We consider that EVD insertion needs to be performed in
the most appropriate environment available according to
institutional resources, prioritizing conditions that ensure
sterility, procedural safety, and technical accuracy.

We consider that EVD placement to be preferentially
performed on the nondominant cerebral hemisphere,
unless specific clinical or anatomical considerations
indicate otherwise.

‘We consider that the preferred entry point for
ventriculostomy be Kocher's point on the nondominant
side, located 1 cm anterior to the coronal suture and 2.5-3
cm lateral to the midline. The catheter trajectory should
be directed toward the medial canthus and the external
auditory meatus, with an average depth of 5-6 cm to
reach the foramen of Monro. Alternative insertion sites
may be considered when Kocher's point is not feasible,
such as in the presence of a prior craniectomy or a
comminuted skull fracture at the intended entry location.

We consider that the EVD trajectory be directed
perpendicularly to the calvarium toward the foramen of
Monro, typically following a line from the ipsilateral
mid-pupillary point (or medial canthus) to the tragus.
This trajectory should be adjusted, when necessary, based

Strong agreement | Class I Level IT
Evidence-based recommendation

Strong agreement | Class [ Level II
Evidence-based recommendation

Strong agreement | Class I Level
HI-1V Consensus-based
consideration

Strong agreement | Class I Level
I Consensus-based consideration

Strong agreement | Class 1 Level
III Consensus-based consideration

Strong agreement | Class I Level
I Consensus-based consideration

Strong agreement | Class I Level
I Consensus-based consideration
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Statement
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Level of agreement / Evidence

level

10.

11.

12.

on ventricular morphology. Rather than relying on a
predetermined depth of insertion, we consider advancing
the catheter until the ventricular system is entered and
CSF return is observed; at that point, the stylet should be

removed, and the catheter advanced an additional 1-2 cm.

We consider that subgaleal tunneling be performed as far
away from the ventriculostomy entry site as possible,
ideally exceeding 10 cm, to reduce the risk of infection
and accidental dislodgement.

We consider that EVD needs to be firmly secured to the
scalp to minimize the risk of dislodgement. The specific
fixation technique may vary according to the surgeon's
preference and institutional practice.

We consider acknowledging that stand-alone EVD
systems are less accurate for intracranial pressure
monitoring than internal or integrated ICP sensors.
External transducers do not permit continuous CSF
drainage and are prone to measurement artifacts. For
patients requiring continuous CSF diversion, we consider
an EVD equipped with an internal ICP sensor or
combining the EVD with an intraparenchymal ICP
monitor to ensure accurate, continuous monitoring.

We consider that in situations where ventriculostomy-
derived ICP measurements are unreliable or the system is
malfunctioning (such as in the presence of slit ventricles
or significant intraventricular hemorrhage), the placement
of an adjunct intraparenchymal ICP monitor should be
considered to ensure accurate intracranial pressure
assessment.

We consider that when surgical intervention is
contraindicated, the EVD should be placed on the
ventricular side contralateral to the midline shift.

. We recommend that image-guided insertion techniques

(neuronavigation or intraoperative ultrasound) be used in
patients with anatomical distortion, small or collapsed
ventricles, or following previous failed freehand insertion
attempts, as guided insertion improves placement
accuracy and reduces the rate of unsuccessful passes in
these scenarios.

Strong agreement | Class I Level
I Consensus-based consideration

Strong agreement | Class [ Level
I Consensus-based consideration

Strong agreement | Class I Level
II-I11 Consensus-based consideration

Strong agreement | Class I Level
I Consensus-based consideration

Strong agreement | Class I Level
IV/E Consensus-based consideration

Strong agreement | Class I Level IT
Evidence-based recommendation

Step-by-step technical considerations for connecting the EVD system and performing ICP
measurement

14. We recommend that the technical considerations for EVD | Strong agreement | Class I Level 11

placement should follow the specifications outlined in
Table 2.

Evidence-based recommendation
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Statement Level of agreement / Evidence
level
15. We consider that when an EVD is placed for TBI, CSF Strong agreement | Class I Level
drainage should initially be performed gradually and -1 Consensus-based consideration

guided by ICP rather than by a predetermined volume.
CSF should be drained in small aliquots, aiming for
normalization of ICP while avoiding rapid

decompression.
16. We consider that once normal ICP levels have been Strong agreement | Class I Level
achieved, either continuous or intermittent drainage IIII Consensus-based consideration

strategies may be employed, with the approach
individualized according to the patient's clinical
condition. If there is no CSF output, no visible ICP
waveform on the monitor, or absence of oscillation in the
fluid column, the system must be assessed immediately to
confirm catheter patency before obtaining a CT scan.

17. We consider the drainage volume should be tailored to Strong agreement | Class I Level
the ICP measurements and to the waveform morphology.  I-III Consensus-based consideration

Considerations to reduce the risk of infection associated with EVD in patients with TBI

18. We recommend that preoperative antibiotics should be Strong agreement | Class I Level
used before performing EVD ideally 30 minutes before I-1I Evidence-based recommendation
skin incision if possible. The routine use of postoperative
antibiotics after EVD placement is not recommended.

19. We recommend that the use of antibiotic-impregnated Strong agreement | Class I Level IT
catheters should be considered in centers with elevated Evidence-based recommendation
EVD-associated infection rates and when resources
permit.

20. We recommend that routine scheduled catheter Strong agreement | Class I Level 11

replacement does not need to be performed in the absence Evidence-based recommendation
of infection.

21. We recommend removal of the EVD should be done as Strong agreement | Class I Level 1T
soon as the EVD is not required. FEvidence-based recommendation

22. We recommend routine cerebrospinal fluid sampling is an = Strong agreement | Class I Level IT
option and if samples are taken, they should be from the Evidence-based recommendation
reservoir, CSF should be sampled for culture if there are
clinical signs of infection.

Diagnosis of infection in an EVD

23. We recommend that the diagnosis of infection in an EVD Strong agreement | Class I Level

system follow the specifications outlined in Table 3. 111 Evidence-based recommendation
24. We recommend that, in patients who have been on Strong agreement | Class T Level 1T
mechanical ventilation for 10 days or more with an EVD Evidence-based recommendation

in situ, cerebrospinal fluid be sampled for cytochemical
analysis and cultures, given the increased cumulative risk
of catheter-associated ventriculitis with prolonged
drainage duration.
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Statement

25. We recommend that the diagnosis of ventricular infection
be based on clinical, microbiological, and CSF findings,
interpreted in the context of recent neurosurgical
intervention.

Most appropriate treatment regimen(s) for ventriculitis

26. We recommend that a colonized or infected catheter be
removed as soon as possible, with placement of a new
catheter ideally at a different site.

27. We consider ensuring that coagulation parameters are
normalized before catheter removal.

28. We consider performing a follow-up CT scan within 24
hours after catheter removal.

29. We recommend initiating treatment for ventriculitis
promptly when clinical or CSF findings raise suspicion,
with subsequent adjustment based on culture results, as
detailed in Table 4. Hospital-level surveillance remains
essential to monitor infection rates, guide empirical
antibiotic choices, and ensure adherence to infection-
control protocols.

30. We consider that intraventricular antibiotics
(vancomycin, gentamicin, or colistin according to
pathogen susceptibility) may be considered as adjuncts to
systemic therapy in cases of persistent catheter-related
infections that do not respond to at least five days of
appropriate systemic antimicrobial treatment, or in
infections caused by multidrug-resistant organisms.
Consultation with an infectious diseases specialist is
recommended when available.

Level of agreement / Evidence

level

Strong agreement | Class I Level
1-11 Evidence-based recommendation

Strong agreement | Class I Level
I-11 Evidence-based recommendation

Strong agreement | Class I Level
-1V Consensus-based
consideration

Strong agreement | Class I Level
IV/E Consensus-based consideration

Strong agreement | Class I Level
I-11 Evidence-based recommendation

Strong agreement | Class I Level
TI-1I1 Consensus-based consideration

GENERAL CONSIDERATIONS FOR CISTERNOSTOMY IN PATIENTS WITH TBI

Clinical and imaging indications for performing a cisternostomy in patients with TBI

31. We consider that cisternostomy may be considered as an
adjunctive surgical option in patients with TBI,
particularly for patients with intracranial hypertension
documented by neuromonitoring.

32. We consider that cisternostomy may be considered in
case of refractory brain edema.

33. We consider that, in patients with severe TBI, the
combined assessment of the GCS and the pupil index
may help determine the need for cisternostomy.

34. We consider that imaging signs supporting the decision to
perform a cisternostomy include the presence of

Strong agreement | Class I Level
TI-TI1 Consensus-based consideration

Strong agreement | Class [ Level
II-I11 Consensus-based consideration

Strong agreement | Class I Level
HI-1V Consensus-based
consideration

Strong agreement | Class [ Level
III Consensus-based consideration
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Statement Level of agreement / Evidence

35.

36.

level

traumatic subarachnoid hemorrhage and compression or
obliteration of the basal cisterns.

We do not consider performing cisternostomy in patients Strong agreement | Class I Level
with isolated diffuse axonal injury without documented IV/E Consensus-based consideration
intracranial hypertension, as the absence of mass effect or

cisternal blood does not provide the physiological

rationale for cisternal opening in this context.

Cisternostomy is also contraindicated in patients with

anterior or middle fossa skull base fractures, due to the

risk of CSF leakage through the fracture site and

consequent ascending infection.

We consider that additional studies are needed, Strong agreement | Class I Level
particularly to better define the optimal timing of IV/E Consensus-based consideration
cisternostomy after trauma.

Appropriate surgical technique (levels of cisternostomy) in patients with TBI

37.

38.

39.

40.

41.

42.

We consider that neurosurgeons performing Strong agreement | Class I Level
cisternostomy should have microsurgical training to M-IV Consensus-based
achieve optimal outcomes. consideration

We consider the use of magnification during surgery, Strong agreement | Class T Level
preferably with an operating microscope. Surgical loupes -1V Consensus-based
may be used as an alternative, but with caution. consideration

We consider that the surgical approach should be tailored = Strong agreement | Class I Level
to the location of pathology and the surgeon's expertise; 111 Consensus-based consideration
the frontal approach may be preferable for less

experienced surgeons or in cases with significantly

swollen brains, while a pterional approach is a valid

alternative providing broader basal access when

performed by experienced skull base surgeons.

We consider that the patient's positioning includes slight Strong agreement | Class I Level
head extension and contralateral rotation relative to the -1V Consensus-based
side of the cisternostomy, with mild elevation so that the consideration

superior maxillary eminence is at the highest point.

We consider a decompressive craniotomy approach asan ~ Strong agreement | Class I Level
appropriate and safe method to achieve surgical exposure | II-III Consensus-based consideration
for this procedure. The sphenoid wing should be drilled to

the level of the superior orbital fissure in all cases to

ensure adequate basal access. This option should be

selected while carefully considering the potential

complications associated with this technique.

We consider performing the intradural stage before the Strong agreement | Class | Level
extradural stage, as the initial surgical goal should focus 111 Consensus-based consideration
on relieving mass effect contributing to elevated

intracranial pressure.
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Statement
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Level of agreement / Evidence

level

43.

44.

45.

46.

We consider that the extradural stage be performed only
when necessary; in most cases, removal of the anterior
clinoid process is not required.

We consider identifying and sectioning the
orbitomeningeal band when performing a frontotemporal
approach.

We consider using the midline as an anatomical reference
when performing a subfrontal approach.

We consider opening the Liliequist membrane as a
required step of the procedure. Access to the membrane is
achieved through the opticocarotid window, with gentle
dynamic retraction of the frontal lobe. The mesencephalic
leaf of the Liliequist membrane should be carefully
incised under magnification, with particular attention to
avoid injury to perforating arteries. Complete opening is
confirmed by visualization of the basilar artery. The
carotico-oculomotor window may also be used as an
alternative corridor when the opticocarotid window does
not provide adequate access

Strong agreement | Class [ Level
II-IV Consensus-based
consideration

Strong agreement | Class I Level
-1V Consensus-based
consideration

Strong agreement | Class [ Level
IV/E Consensus-based consideration

Strong agreement | Class I Level
1I-I11 Consensus-based consideration

Technical considerations for connecting the external cisternal drainage system

47.

48.

49.

50.

51.

528

We consider that all patients undergoing cisternostomy be
connected to a closed drainage system.

We consider that the procedure be performed under strict
sterile conditions.

We consider using a standard EVD catheter (flexible
silicone) for cisternostomy whenever possible, placed in
the prepontine cistern through the opticocarotid window
and confirmed by free CSF return. Target drainage
volume should not exceed 100-200 mL/day to avoid
overdrainage.

We consider that automated CSF drainage and
monitoring systems may be considered as an alternative
in selected patients.

We consider the importance of minimizing manipulation
of the EVD system.

We consider maintaining the cisternostomy catheter in
place for 5 to 7 days and not exceeding 7 days. Before
catheter removal, confirm no coagulopathy, and a CT
scan within 24 hours may be considered.

Strong agreement | Class [ Level
1II Consensus-based consideration

Strong agreement | Class I Level
-1V Consensus-based
consideration

Strong agreement | Class I Level
I Consensus-based consideration

Strong agreement | Class [ Level
LV/E Consensus-based consideration

Strong agreement | Class [ Level
M-IV Consensus-based
consideration

Strong agreement | Class [ Level
I Consensus-based consideration
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Statement

Level of agreement / Evidence
level

53. We consider that the catheter exit site needs to be
positioned approximately 5 to 10 cm from the original
skin incision.

54. We consider using gravity drainage for cisternostomy and
avoiding the use of suction systems.

55. We consider setting the system's zero reference point at
the tragus.

56. We consider positioning the drainage level 5 to 7 cm
above the zero-reference point.

57. We consider closing the skin at the catheter exit site with
a suture after drain removal.

Strong agreement | Class I Level
HI-IV Consensus-based
consideration

Strong agreement | Class [ Level
I Consensus-based consideration

Strong agreement | Class I Level
I Consensus-based consideration

Strong agreement | Class [ Level
I Consensus-based consideration

Strong agreement | Class I Level
IV/E Consensus-based consideration

Considerations for reducing the risk of infection associated with an external cisternal drain in patients

with TBI

58. We consider the use of prophylactic antibiotics for the
surgical procedure according to local guidelines.

59. We consider the importance of using closed drainage
systems.

60. We consider maintaining the cisternostomy catheter for 5
to 7 days and not exceeding 7 days.

61. We consider positioning the catheter outlet 5 to 10 cm
from the original skin incision.

62. We consider not using external drainage systems in
patients with anterior or middle fossa skull base fractures
with cerebrospinal fluid leakage.

Diagnosis of infection in an external cisternal drainage system

63. We consider using the same clinical and paraclinical
criteria applied for diagnosing EVD-related infections.

64. We consider that, if there is suspicion of infection
involving the cisternostomy system, cerebrospinal fluid
samples should be obtained.

65. We recommend obtaining CSF samples before initiating
empiric antibiotic therapy.

66. We consider performing contrast-enhanced imaging study

when there is suspicion of a neuro-infection associated
with the cisternostomy system.

Strong agreement | Class I Level
II-III Consensus-based consideration

Strong agreement | Class I Level
I Consensus-based consideration

Strong agreement | Class I Level
I Consensus-based consideration

Strong agreement | Class I Level
HI-IV Consensus-based
consideration

Strong agreement | Class I Level
IV/E Consensus-based consideration

Strong agreement | Class I Level
-1V Consensus-based
consideration

Strong agreement | Class I Level
HI-IV Consensus-based
consideration

Strong agreement | Class I Level
I-II Evidence-based recommendation

Strong agreement | Class [ Level
-1V Consensus-based
consideration

Most appropriate treatment regimen in infection of an external cisternal drainage system

Statement

Level of agreement / Evidence
level

67. We recommend starting broad-spectrum antibiotics
empirically.

68. We recommend optimizing antimicrobial therapy
according to culture and antibiogram results.

69. We recommend removing the catheter in cases of
infection involving the system.

10

Strong agreement | Class I Level
I-II Evidence-based recommendation

Strong agreement | Class I Level
I-1II Evidence-based recommendation

Strong agreement | Class 1 Level
I-11 Evidence-based recommendation
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Table 2

Step-by-step technical considerations for EVD connection and ICP Abbre-
viations: ICP: intracranial pressure, CSF: cerebrospinal fluid, EVD: external
ventricular drainage, CT: computed tomography, CPP: Cerebral Perfusion
Pressure. MAP: Mean Arterial Pressure.

Phase

Technical step

Key observations

Pre-insertion

After catheter
insertion

Connection and
calibration

Drainage and
monitoring
strategy

Remove hair around the
surgical site

Prepare the skin with
chlorhexidine

Minimize the number of
people in the procedure
Apply strict aseptic technique

Select appropriate catheter

Use a checklist
CSF return before connection

Use standard drainage
systems

Connect the distal catheter to
a calibrated drainage system
for ICP

Perform hand hygiene and
use maximal barrier
precautions

Prepare and flush the closed
circuit

Secure transducer and
perform “zeroing” to
atmosphere

Reconfirm CSF return and
circuit integrity

Connect the system under
sterile conditions

Define drainage strategy:
continuous (sustained ICP
elevation) or intermittent
(precise ICP readings, risk of
over drainage)

Adjust drainage chamber
height 10-20 cm H,0 above
anatomical reference
Confirm ICP waveform
morphology (P1 > P2 > P3)
Document ICP values,
drained volume, and patient
conditions

Minimize system
manipulations

Perform dressing changes
with chlorhexidine-based
dressings

Assess daily the need to
maintain the EVD

Facilitates asepsis and fixation
of the sterile field
Antiseptic of choice

Reduces risk of contamination

Use of sterile gloves, gown,
mask, cap, and drapes
Prefer tunneled and
antibiotic-impregnated
catheters

Ensures compliance with
protocol

Verifies patency and correct
positioning

Avoid improvisation (e.g., IV
fluid bags)

ICP reference: level to the
tragus (foramen of Monro).
For CPP calculation, MAP
should also be referenced to
the tragus (not the heart),
since cardiac reference
overestimates CPP. For
systemic hemodynamic
targets, MAP may be
referenced at the heart level.
Before any manipulation

Eliminate air, maintain
hydraulic seal

Level at the external auditory
meatus (foramen of Monro
reference)

Ensures patency and safety

Maintain hydraulic seal

Individualize according to
clinical indication

Based on ICP/CPP targets and
CT findings

Normal pattern, useful to
verify signal quality
Daily standardized recording

Avoid disconnections and
unnecessary sampling
Reduce infection risk

Remove as soon as it is no
longer required

Liliequist membrane. Anterior clinoidectomy was generally deemed
unnecessary.

All patients undergoing cisternostomy should be connected to a
closed sterile drainage system, ideally using an EVD. Gravity-based
drainage was preferred, with the zero-reference point at the tragus
and the drainage level set 5-7 cm above it. Catheter duration should not
exceed 7 days, and the exit site should be positioned 5-10 cm from the
incision.

Infection prevention strategies included perioperative antibiotics

11
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Table 3
Diagnostic criteria for EVD-associated infection Abbreviations: CSF: cere-
brospinal fluid, EVD: external ventricular drainage.

Category Diagnostic criteria Comments/Notes
Clinical - Fever without another Clinical findings alone are
evident source not specific but may be
- Altered level of suggestive in patients with
consciousness an EVD.
- Meningeal signs (nuchal
rigidity, photophobia)
- Neurological deterioration
not explained by underlying
pathology
Microbiological - >1 positive CSF culture Microbiological isolation

Laboratory (CSF
analysis)

(reference standard,
sensitivity ~80%)

Positive Gram stain in
50-70% (negative result
does not exclude infection)
Positive bacterial 16S rRNA
PCR (useful in culture-
negative cases)

Cultures incubated up to 10
days to detect Cuti bacterium
acnes

Pleocytosis (CSF
leukocytosis)
Hypoglycorrhachia
(decreased glucose)

CSF Protein Increase
(elevated protein)
Progressive increase in
leukocyte count in serial
samples

confirms the diagnosis;
molecular tests are
complementary.

Parameters may be altered
by surgical manipulation;
interpretation must be
contextualized.

Table 4

Treatment scheme for EVD-associated infections. Abbreviations:

external ventricular drainage.

EVD:

Clinical situation/
Pathogen

Recommended treatment

Approximate duration

Initial empirical
therapy

MRSA (methicillin-
resistant
S. aureus)

MSSA (methicillin-
sensitive
S. aureus)

Gram-negative
bacilli

Fungal infections
Refractory or
resistant cases

Mandatory
measure

Vancomycin + ceftazidime/
cefepime/meropenem
Vancomycin; alternatives:
linezolid, daptomycin

Nafcillin or oxacillin; consider
rifampicin if catheter remains in
place

Ceftazidime, cefepime, or
meropenem (according to
susceptibility)

Liposomal amphotericin

B + flucytosine (Candida);
voriconazole (Aspergillus)
Intraventricular antibiotics
(vancomycin, gentamicin,
colistin) as adjuncts

Removal or replacement of the
EVD

Adjust according to
culture results
10-14 days

10-14 days

10-14 days (up to 21
days in multidrug-
resistant strains)

>14 days depending on
clinical course

According to response

and limiting catheter duration. Diagnosis of infection should follow the
same clinical and CSF criteria used for EVD-related infections, with CSF
samples obtained before empirical therapy, and contrast-enhanced im-
aging considered when suspicion persists. Management requires prompt
initiation of broad-spectrum antibiotics, adjustment based on cultures,
and catheter removal when the system is involved.

The ratified statements were synthesized into two practical man-
agement algorithms for ventriculostomy and cisternostomy (Figs. 1 and
2), summarizing indications, procedural workflow, and infection-related
considerations, and two surgical technique illustrations detailing the key
operative steps for EVD placement (Fig. 3) and basal cisternostomy
(Fig. 4), to facilitate implementation in clinical practice.
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4. Discussion

This international consensus provides a structured set of consider-
ations and detailed technical considerations for the use of ven-
triculostomy and cisternostomy in the management of TBI. These
guidelines were developed to address the persistent gap between current
evidence, heterogeneous practices across institutions, and the growing
interest in incorporating cisternal techniques into acute neurotrauma

P
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care. Importantly, the panel emphasized that these recommendations
and considerations should not be interpreted as substitutes for estab-
lished evidence-based guidelines, but rather as complementary tools
intended to support clinical decision-making in scenarios where vari-
ability in training, resources, or institutional protocols may influence
practice.

With respect to ventriculostomy, the panel reaffirmed its role as a
common intervention in the monitoring and management of intracranial

WFNS CUSCO CONSENSUS
ALGORITHM FOR VENTRICULOSTOMY IN TBI MANAGEMENT

1. Initial assessment — Is an EVD Indicated?

TBI patient with suspected intracranial hypertension (ICH)

Post-traumatic hydrocephalus

Intraventricular hemorrhage

Reversible elevated ICP-related GCS decline ]

Consider EVD as first-line ICP control

2. Emergency neurosurgery?

v

Yes —» Prioritize surgery

¥

No —» Place EVD early

3. Are there relative contraindications?

4. Surgical approach

Prefer in the ] Uncorrected coagulopathy ]
Standard entry site: Kocher’s point J @ P ]
&
Alternative sites if skull fracture or prior craniectomy present ] S8
ocal scalp abnormalities: active infection or open wounds J
Trajectory: Perpendicular to calvarium toward the foramen of Monro }
Correct before EVD placement
External landmark: mid-pupillary line (or medial canthus) to tragus ]
Advance catheter until CSF return, then insert 1-2 cm further ]
Subgaleal tunnel length: >10 cm ] 5. ICP monitoring strategy
Secure catheter firmly to scalp ]
Stand-alone EVD systems are less accurate }
Perform in the most sterile environment available ]
refer EVD with internal ICP sensor or EVD + intraparenchymal monitor ]
In i i ventricles use 1or P
intraoperative US If ICP readings unreliable — place adjunct intraparenchymal monitor ]
7. Infection prevention 6. Start CFS drainage
Preoperative antibiotics (=30 min before incision) ] nitial: Gradual Drainage ] X Avoid rapid decompression ]
No routine postoperative antibiotics ] ICP-guided, not volume-guided
Antibiotic-impregnated catheters in high EVD-infection centers ] ontinuous or intermittent drainage may be used ]
<
No routine scheduled catheter replacement ] Drainage volume should be guided by ICP value and waveform morpho\ogy]
Remove EVD as soon as no longer needed ] If no CSF output or no waveform:
« Check system integrity

. Confirm catheter patency
« Then obtain CT scan

8. Diagnosis of EVD infection

Based on

CSF cytochemical analysis

9. Management of ventriculitis

Remove infected catheter promptly

nsert new catheter at a different site

Patients ventilated
>10 days — obtain
CSF analysis

. Clinical signs

a Microbiological cultures
. Context of recent neurosurgery

T scan within 24h after removal

tart empirical antibiotics — tailor to culture

Consider intraventricular antibiotics if no response after =5 days

lormalize coagulation before removal J

Fig. 1. WFNS Cusco Consensus algorithm for ventriculostomy in traumatic brain injury. Stepwise decision-making and technical pathway for the use of EVD in
moderate-severe TBI. The algorithm integrates indications, prioritization of emergency surgery, assessment of relative contraindications, standardized surgical
technique, ICP monitoring strategy, CSF drainage principles, and prevention, diagnosis, and management of EVD-related infection.
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P

al assessment — Is the patient a candidate for cisternostomy?
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WFNS CUSCO CONSENSUS
ALGORITHM FOR CISTERNOSTOMY IN TBI MANAGEMENT

Documented intracranial hypertension by neuromonitoring

Refractory brain edema

Severe TBI where combined GCS + pupil index suggest critical ICP

Traumatic subarachnoid hemorrhage (tSAH)

Compression or obliteration of basal cisterns

Cisternostomy may be considered as an adjunctive surgical option

2. Situations where cisternostomy is NOT recommended

Isolated diffuse axonal injury without intracranial hypertension ]

Anterior or middle cranial fossa skull base fractures ]

3. Surgical prerequisites

Procedure should be performed by a microsurgically trained neurosurgeon ]

Use of operating microscope is preferred ]

Surgical loupes only as secondary option ]

5. Dy

ige system setup

. Connect to a closed drainage system

Prefer using an EVD-type system for cisternal drainage

Automated drainage/monitoring systems may be used in selected cases

Minimize manipulation of the drainage system

)
|
)
]

Drainage parameters:

+ Use gravity drainage only (no suction)
« Zero reference point: tragus
. Drainage level: 57 cm above reference

4. Surgical approach

Frontal approach (safer, faster, suitable in swollen brain). Pterional }
approach valid in experienced hands
Slight head extension ]
Contralateral head rotation J
Mild elevation so the superior maxillary eminence is the highest point }
D i i approach is ]
Perform intradural stage first to relieve mass effect ]
Extradural stage only if necessary (anterior clinoid removal usually not }
required)
Identify and section the band ]
Use midline as anatomical reference in subfrontal approach ]
Open the Liliequist membrane ]

6. Catheter management

7. Infection prevention

Perioperative prophylactic antibiotics according to local guidelines ]

Use closed drainage systems J

@ Do NOT use external cisternal drainage in skull base fractures with CSF J

Maintain catheter for 5-7 days ]
| N
>
Do NOT exceed 7 days }
Catheter exit site: 5-10 cm from surgical incision ]
¢ Before removal After removal

« Close skin exit site with
suture

+ Ensure no coagulopathy
« Consider CT scan within
24 hours

leak
8. Diagnosis of infection

Use same criteria as EVD-related infection:
p—— ] A
Obtain CSF

CSF cytochemical findings ]
samples before
Microbiological cultures ] antibiotics

Contrast-enhanced imaging if neuroinfection
suspected

9. Treatment of infection

. Start broad-spectrum empirical antibiotics J

Adjust therapy based on culture and antibiogram ]

Remove catheter if the system is infected ]

Fig. 2. WFNS Cusco Consensus algorithm for cisternostomy in traumatic brain injury. Consensus-based decision and operative pathway for cisternostomy as an
adjunctive procedure in selected TBI patients. The algorithm includes patient selection criteria, contraindicated scenarios, microsurgical prerequisites, key operative
steps, cisternal drainage setup, catheter management, and infection prevention and treatment.

hypertension (Taylor et al., 2024; Stuart et al., 2021). The recommen-
dations and considerations highlight key aspects including early place-
ment when indicated, careful assessment of contraindications,
meticulous technique, and strict infection-prevention strategies (Lele
et al., 2017; Piccirilli et al., 2023; Dorresteijn et al., 2019). Several as-
pects of EVD management, including indications for placement, infec-
tion prevention strategies, and diagnosis and treatment of ventriculitis,
are supported by Level I-II or Level II evidence and are therefore cate-
gorized as evidence-based recommendations in the revised Table 1. The
expert consensus underscores that EVDs remain less reliable than
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intraparenchymal sensors for continuous ICP monitoring, and therefore
combined monitoring strategies should be considered when feasible.
The importance of context-specific decision-making, particularly in
settings where surgical risk, anatomical distortion, or resource limita-
tions exist.

Regarding cisternostomy, the panel acknowledged the growing in-
terest in this technique as an adjunctive option for selected patients with
refractory intracranial hypertension and refractory brain edema
(Lino-Filho et al., 2024; Chandra et al., 2022; Giammattei et al., 2020;
Kumari et al., 2023; Youssef et al., 2020). The experts highlighted
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A Hand drill or /
high-speed drill

Dural incision

Burr hole
Kocher's point
1 ¢m anterior to coronal suture,
2.5-3 cm lateral to midline and
11-12 cm posterior to nasion
Aim catheter toward ipsilateral

medial canthus and ipsilateral
tragus

Trajectory: mid-

Subyacent pupillary line to
tragus

dura

Suture fixation at
scalp

Closed sterile
inage
system

Catheter directed
toward foramen of
Monro
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Perpendicular to
calvarium

Transducer at external
auditory meatus .
(tragus; Drainage chamber
1 positioned above zero
reference

gradual CS[—; db
rainage guiaet
ICP 253 4

ICP waveform
monitoring

Fig. 3. A. The most common point for cranial access in ventriculostomy procedures is the Kocher's point. Confirmation of the dural incision or dural puncture after
the burr hole is a critical point for the ventricular catheter insertion without complications. B. Guiding trajectory using the internal cantus of the ipsilateral eye in the
coronal plane and the external acoustic meatus in the sagittal plane before introducing it 5-6 cm will allow to decrease misplacement of the catheter. C. After
obtaining fluid, the tunneling of the catheter needs to be at least 10 cm from the entry point under the skin with an exit in the frontal or temporal regions. D. The
external ventricular drain system will be managed according to the recommendations of the consensus to avoid or minimize the risk of complications. Abbreviations:
CSF, cerebrospinal fluid; EVD, external ventricular drain; ICP, intracranial pressure. Figure created with Al-assisted illustration tools.

promising physiological rationale and emerging clinical experience,
while simultaneously recognizing the lack of high-quality evidence to
establish optimal timing, indications, and expected outcomes. As a
result, the panel emphasized that cisternostomy should not be consid-
ered a replacement for standard decompressive or CSF-diversion stra-
tegies, but rather a potential complement in highly selected cases and
under appropriate expertise (Ciobanu-Caraus et al., 2024; Kumarasamy
etal., 2024; Liu et al., 2024; Kumari et al., 2023). Reflecting the current
state of evidence, all cisternostomy statements related to indications,
surgical technique, and drainage management are categorized as
consensus-based considerations, with the exception of infection-related
statements, which are graded Level I-II based on extrapolation from the
established EVD infection literature. The technical considerations pro-
vided, including the frontal approach, use of magnification, and specific
drainage parameters, aim to optimize safety and reproducibility, yet the
need for structured training programs remains evident (Parthiban et al.,
2021; Kumar et al., 2022; Liu et al., 2024; Chandra et al., 2022; Chen
et al., 2025; Giammattei et al., 2020; Youssef et al., 2020; Thapa
et al., 2019).

Across both procedures, infection prevention emerged as a shared
priority. The panel emphasized perioperative antibiotic strategies,
minimizing catheter duration, and applying consistent diagnostic
criteria aligned with existing EVD-related infection literature (Piccirilli
et al., 2023; Herbert; Ciobanu-Caraus et al., 2024; Kumar et al., 2022;
Lino-Filho et al., 2024; Ramirez et al., 2023; Bell et al., 2022). The
reliance on clinical context, neuroimaging, and institutional resources
was highlighted as a critical component in early recognition and man-
agement of complications.

Finally, the experts noted several knowledge gaps. These include the
need for multicenter observational studies evaluating cisternostomy
outcomes, comparative studies assessing drainage strategies in ven-
triculostomy, and standardized metrics for infection surveillance. The
predominance of consensus-based considerations over evidence-based
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recommendations, particularly for cisternostomy, underscores the ur-
gent need for multicenter prospective studies and adequately powered
randomized trials to generate the higher-quality evidence required to
upgrade these considerations to formal recommendations in future it-
erations of this consensus. The consensus should therefore be viewed as
a dynamic document intended to guide clinical reasoning, inform
training, and support the design of future research protocols.

5. Conclusions

The recommendations and considerations formulated in this
consensus aim to provide clinicians with practical, expert-derived
guidance on the use of ventriculostomy and cisternostomy in the man-
agement of TBI. By integrating technical expertise, clinical experience,
and current evidence, this work seeks to harmonize practice patterns
and support decision-making in diverse healthcare environments. The
experts contributing to this document collectively possess extensive
experience in neurotrauma care and in the application of the procedures
described. As such, these considerations may be adapted to different
institutional contexts according to local resources, levels of expertise,
and patient needs.

Given the variability in the available evidence, particularly
regarding cisternostomy, the panel stresses that further research is
essential. Future multicenter studies and randomized trials will be
crucial to validate the safety, efficacy, and optimal use of these in-
terventions. This consensus may also serve as a foundation for training
initiatives and as a template for research protocols aimed at advancing
the field of surgical neurotrauma.

Ethical approval

Not applicable. This consensus did not involve direct patient contact
or primary data collection from human subjects.
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A Lesser wing
of sphenoid

Superior
orbital
fissure

Remove sphenoid ridge down
to superior orbital fissure

. Optico-
Interoptic carotid
C space cistern
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Initial aperture

Dural flap
Sylvian reflected to
fissure base

Sylvian
cistern

emporal Lobe

Optico-carotid
Cistern

External
Cistern
Drain

Fig. 4. A & B. Frontal or Pterional approaches are the most common cranial access sites for performing a cisternostomy. Once durotomy has been performed,
retraction over the frontal and temporal lobes with dissection of the sylvian fissure. C. Drilling of the clinoid process is not obligatory and once the optic nerve and the
internal carotid artery are localized with magnification support, then dissection of the optic carotid cistern will allow you to drain CSF and insert the tip of the
drainage catheter. Specific steps of the procedure in order to avoid or minimize complications have been stated in the recommendations of the consensus. Abbre-
viations: Al: Al segment of the anterior cerebral artery; CN II: optic nerve; ICA: internal carotid artery. Figure created with Al-assisted illustration tools.
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