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Endoscopic keyhole clipping

Why this approach?

Why to complicate the business?



Endoscopic keyhole clipping

ISAT | (Lancet 2002)

Lancet. 2002 Oct 26,360(9342)1267-74.

International Subarachnoid Aneurysm Trial (ISAT) of neurosurgical clipping versus endovascular
coiling in 2143 patients with ruptured intracranial aneurysms: a randomised trial.

Molyneux A', Kerr R, Stratton |, Sandercock P, Clarke M, Shrimpton J, Holman R: International Subarachnoid Aneurysm Trial {ISAT) Collaborative Group.

FINDINGS: 190 of 801 (23.7%) patients aliocated endovascular treatment were dependent or dead at 1 year compared with 243 of 793
(30.6%) allocated neurosurgical treatment (p=0.0019). Th€ réigtive and absolute risk rg@uchons in dependency or death after allocation

IFNE

to an endovascular versus neurosurgical treatment werd 22.6%]) (95% Cl 8.9-34.2) an§ 6.9% J2.5-11.3), respectively. The risk of
rebleeding from the ruptured aneurysm after 1 year was he—pér 1276 and zero per 10 ient-years for patients allocated
endovascular and neurosurgical treatment, respectively.

INTERPRETATION: In patients with a ruptured intracranial aneurysm, for which endovascular coiling and neurosurgical clipping are
therapeutic options, the outcome in terms of survival free of disability at 1 year is significantly better with endovascular coiling. The data
available to date suggest that the long-term risks of further bleeding from the treated aneurysm are low with either therapy, although
somewhat more frequent with endovascular coiling.
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ISAT: end of the debate juaccimose 0

n.a.bakker@umcg.nl

on coiling vVersus Department of Neurosurgery (NAB, JMCVD), www.thelancet.com Vol 385 June 6, 2015

Department of Epidemiology (NJGMV), Trial
Coordination Centre, University of Groningen,

[ ] L ] ?
c I l pp ' n g =1 University Meadical Center Groningen, 5700 RB

~ Groningen, the Netherlands

Centres Countries Yearof Numberofliving  Percentage of Number of patients with Mortality (%) Percentage of live patients
enrolment  patientswithmRS original cohort rebleeding from target with mRS 3-5 (%)
follow-up data (%) intracranial aneurysms

Neurosurgical Endovascular  Neurosurgical Endovascular  Neurosurgical Endovascular

clipping coiling clipping coiling clipping coiling
2months’ 43 o 1994-2002 1969 91-9% =z - 6%™* 6%* 31% 21%
1year’ 43 0 1994-2002 1928 90-0% 1% 28* 8%* 7%* 23% 17%
10years’ 22 1 1994-2002 1003 46-8% 15" 51* 21% 17% 22% 18%

Notably, the figures do not include sudden deaths (outside hospitals) from rebleeds, the intracranial aneurysms causing the rebleeding were not identified (no surgeries for all patients with rebleeding), and

causes of long-term mortality were mostly unrelated to the treatment. Additionally, modified Rankin Score (mRS) has not been validated for the use as an outcome comparison tool between non-surgical and
surgical interventions. *After the first treatment.

Table: ISAT study results at 2 months, 1 year, and 10 years
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ISAT: end of the debate

on coiling versus
clipping?

It is confusing that the authors
now report a significant benefit of
endovascular treatment on mortality,
while also presenting a survival
analysis showing no significant
difference in survival (log-rank,
p=0-16)." A survival approach carries
more weight methodologically
because it uses the full richness of
available data. Also, a distinction can
be made between relative risk during
the first year and thereafter; outcome
after 1 year seems less favourable.

The justified conclusion is that
the significant advantage of

endovascular treatment relative to
neurosurgical treatment only holds
in the first year post-treatment.
During follow-up, this benefit is
no longer present. We hope this
argumentation ends the debate with
respect to superiority of endovascular
treatment over neurosurgical
treatment and opens the door to a
patient-tailored treatment, in which
both endovascular treatment and
neurosurgical treatment are regarded
viable options.

We declare no competing interests.

*Nicolaas A Bakker, Nic | G M Veeger,
J Marc C Van Dijk
n.a.bakker@umcg.nl

Department of Neurosurgery (NAB, IMCVD),
Department of Epidemiciogy (NJGMV), Trial
Coordination Centre, University of Groningen,
University Medical Center Groningen, §700 RB
Groningen, the Netherlands
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BRAT

J Neurosurg. 2015 Sep;123{3):609-17. doi: 10.3171/2014.9.JNS141748. Epub 2015 Jun 26.

The Barrow Ruptured Aneurysm Trial: 6-year resulits.
Spetzier RF', McDougall CG', Zabramski JM', Albuquerque FC', Hills NK?-3, Russin JJ*, Partovi S*, Nakaji P, Wallace RC*.

RESULTS: On the basis of an mRS score of > 2, and similar to the results at the 3-year follow-up, no significant difference in outcomes (p
= 0.24) was detected between the 2 treatment groups. Complete aneurysm obliteration at 6 years was achieved in 86% (111/116) of the
clipping group and in 48% (23/48) of the coiling group (p < 0.0001). In the period between the 3- and 6-year follow-ups, 3 additional
patients assigned to coiling and none assigned to clipping received retreatment, for overall retreatment rates of 4.6% (13/280) for
clipping and 16.4% (21/128) for coiling (p < 0.0001). When aneurysm location was considered, the 6-year results continued to match the
previously reported results, with no difference in outcome for anterior circulation aneurysms at most time points. Of the anterior
circulation aneurysms assigned to coiling treatment, 42% (70/168) were crossed over to clipping treatment. The outcomes for posterior
circulation aneurysms continued to favor coiling. The randomization process was unexpectedly skewed, with 18 of 21 treated aneurysms
of the posterior inferior cerebellar artery (PICA) being assigned to clipping, but even when PICA aneurysms were removed from the
analysis, outcomes for the posterior circulation aneurysms still favored coiling.

CONCLUSIONS: Although BRAT was statistically underpowered to detect small differences, these results suggest little difference in
outcome between the 2 treatments for anterior circulation aneurysms. This was not the case for the posterior circulation aneurysms,
where coil embolization appeared to provide a sustained advantage over clipping. Aneurysm obliteration rates in BRAT were significantly
lower and retreatment rates significantly higher in the patients undergoing coiling than in those undergoing clipping. However, despite
the fact that retreatment rates were higher after coiling, no recurrent hemorrhages were known to have occurred in patients undergoing
coiling in BRAT who were followed up for 6 years. Sufficient questions remain about the relative benefits of the 2 treatment modalities to

warrant further well-designed randomized ftrials.
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ISAT I

Trials. 2013 May 29;14:156. doi: 10.1186/1745-6215-14-156.

International Subarachnoid Aneurysm Trial - ISAT part ll: study protocol for a randomized
controlled trial.

Darsaut TE', Jack AS, Kerr RS, Raymond J.

%) Author information

Abstract

BACKGROUND: The International Subarachnoid Aneurysm Trial (ISAT) demonstrated improved one-year clinical outcomes for patients
with ruptured intracranial aneurysms treated with endovascular coiling compared to surgical clipping. Patients included in ISAT were
mostly good grade subarachnoid hemorrhage (SAH) patients with small anterior circulation aneurysms. The purported superiority of
coiling is commonly extrapolated to patients not studied in the original trial or to those treated using new devices not available at the
time. Conversely, many patients are treated by clipping despite ISAT, because they are thought either to be better candidates for
surgery, or to offer more durable protection from aneurysm recurrences. These practices have never been formally validated. Thus, for
many ruptured aneurysm patients the question of which treatment modality leads to a superior clinical outcome remains unclear.
METHODS/TRIAL DESIGN: ISAT II is a pragmatic, muiticenter, randomized trial comparing clinical outcomes for non-ISAT patients with
subarachnoid hemorrhage allocated to coiling or clipping. Inclusion criteria are broad. The primary end-point is the incidence of poor
clinical outcome (defined as mRS >2) at one year, just as in ISAT. Secondary end-points include measures of treatment safety for a
number of pre-specified subgroups, with efficacy end-points including the presence of a major recurrence at one year; 1,896 patients
(862 each arm plus 10% losses) are required to demonstrate a significant difference between coiling and clipping, hypothesizing 23%
and 30% poor clinical outcome rates, for coiling and clipping, respectively. The trial should involve at least 50 international centers, and
will take approximately 12 years to complete. Analysis will be by intention-to-treat.

TRIAL REGISTRATION: ClinicalTrials.gov NCT0O1668563.
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Why another approach?

Are you mad?
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Endoscopic keyhole clipping

Aim of aneurysm surgery -

1. To achieve complete occlusion of an aneurysm
2. Maintaining lumen of the parent vessel and

perforators

3. Minimal brain tissue trauma
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Assessment of proper clip placement
A Direct visual inspection

A Intraoperative indocyanine green angiography

A Limitation - Direct line of view - Difficult to visualise area behind the aneurysm/vessel.

A Micro-Doppler sonography -

A Limitation - Not useful for perforators

11



Endoscopic keyhole clipping

Post operative digital subtraction angiography (DSA)
A Incidence of inadequately clipped aneurysms - 4i 19%"

A Parent vessel occlusion - 0.31 12%)

*Macdonald RL/ Alexander TD/ Proust F/ Drake CG/ Rauzinno MJ
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Thinki ng d6out o f t he
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Endoscopic keyhole clipping %

Frazze et al (1997) -
0lt I s possible to visualize, di sse

only endoscopeo

Perneczky and Boecher -Schwarz (1998) -

O0Better control over the aneurysm a
during dissection and clipping and decreased rate of intraoperative
rupture of aneurysms to a better vi

Kalavakonda (2002) -

ONoted a better visuali zation of th
delineation of the aneurysmal neck, sac and its relationship to the parent
and adjacent vessel s/ perforators 1In

6/79 required clip adjustment after endoscopic inspection

14



Endoscopic keyhole clipping %

Wang et al (2003) -

0l n 29% of cases, the endoscope
not have been obtained with a microscope alone

Oertel et al (2012) -

Reported the need for re-arrangement of the applied clip or
application of an additional clip in 26 of the 130 cases (20%)
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y Endoscopic controlled surgery:

A Better lllumination at area of interest
A Extends viewing angle that brings
6 Clear depiction of anatomical details- flash
light effect.
6 Improved ability to achieve hemostasis
6 Multi angled view to look around corners
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Key hole
A Is a concept, first advocated by
Perneczky
R The cancent 1s not to re a the gize

e
of craniotorny to kevnols ratner to

AMIinimum craniotomy required
WR DFFHVYV GHHS ,& SI
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