Prevention of Rebleeding:
Medical and Surgical Approaches
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Review the current understanding of the rate and
risks of rebleeding

Medical approaches to prevent rebleeding
Surgical/endovascular approaches
Unanswered questions

Disclosure: Consultant for Astellas Pharma, US
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FIGURE 1. Bar graph depicting the distribution of death or
disability (defined as any Glasgow Qutcome Score other than
good recovery or death) at 6 months by primary cause in
patients with aneurysmal subarachnoid hemorrhage admitted
to North American centers of the International Cooperative
Study on the Timing of Aneurysm Surgery. Percentages are of
the total 772 North American patients.
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Figure 1. Rebleeding episodes related to angiographic findings and
treatment.




574 Patients |Rebleed rate= 6.9% Timing (_)f
| rebleeding
| |
936 Angiograms 38 Without Angiogram Risk is highest
| | | soon after
473 Aneurysms Found 63 No Aneurysm orlglnal bleed:
2.6% on day O
29 Nncﬁlilp 2.1% on day 1
orvol 0.3% on day 2
11 Rebled | |22 Rebled Bef 2 Rebled 5 Rebled 0.7% on day 3
ehle T;atemen? are ge ehle Ol% on day4
38% 3% 13%
5% | -
with a similar
81 Coil 341 Clip 20 Clip 2 Coil low rate
57%  2.4% thereafter
Figure 1. Rebleeding episodes related to angiographic findings and
treatment.




Rebleeding
0.50- v Increases risk of
death and disability:

survival without

I disability (MRS<2; OR,

0.10- 0.05; 95% CI 0.007-

0.35; p<0.001)

-Reduced the odds of

0 - x - p _surV|vaI of functional
Independence (MRS<4;

OR, 0.05; 95% ClI, 0.02-

Figure 2. Predicted risk of rebleeding related to aneurysm size and Hunt-Hess  0-19; p<0.001)
grade. The roman numerals represent each Hunt-Hess grade from I to V.

0.40 . . .
v -Significantly increased
iz odds of death (OR, 5.1;
£ 030- 95% CI, 2.510.5;
8 0<0.001)
= ! -Reduced the odds of
_% 0.20

Aneurysm Size, mm

Naidech



Medical Management

O
Bed rest

+ Does not diminish rebleeding by itself Tomer
+ But it is generally included in most treatment paradigms

BP control
© Much needed area of study

A retrospective study showed that rebleeding occurred less frequently in
patients treated with antihypertensives, yet this group still had higher
BPs over allWidicks

+ Some indications that fluctuations in BP impose higher rebleeding risk
than absolute BPStorneli
 Elevated blood pressure should be treatedBederson

- Short-acting, continuous infusion IV agent with reliable dose -response
relationship and favorable safety profile is desirable

o EX. nicardipine , labetolol, esmolol

It is Areasonableo to avoid sodium ni
raise ICP and cause toxicity with prolonged infusion




Ot her fAconser v ve measu
Minimize cough, valsalva, excessive stimulation
Control headache, agitation
Avoid rapid drainage of large volumes of CSF

Antifibrinolytics
Cochrane database review, 2003Rroos

Showed that reduction in rebleed rate was offset by increase in
iIschemic complications, mainly strokes secondary to vasospasm

However, most of the studies included were from an era when the
antifibrinolytics were continued through the highest period of
vasospasm risk, when delayed surgery was the norm, and before
calcium channel blockers were commonly used as vasospasm
prophylaxis



Antifibrinolytic Therapy

Hillman et al. study, 200@

Studied early aneurysm repair, short
course (72 hrs or less) of
antifibrinolytics and vasospasm
prophylaxis
305 patients randomized

70% of aneurysms repaired within 24 hrs

10.8% of control group rebled

o 97% within 24 hrs

2.8% of treatment group rebled

o No increase in delayed cerebral
Ischemia or thromboembolic
complications during diagnostic or
endovascular procedures

80% reduction In rebleed rate

Number of rebleeds
control group

3 whlm 27 Rebleeds

13 Deaths

Number of rebleeds
AF-group
(4]

2 Deaths

wL 6 Rebleeds

8

:

8

Numbers of unrepaired aneurysms
from time of first hospitalisation

o

Hours

TAdmission to primary referring hospital

Hillman




Blood pressure should be monitored and controlled
to balance the risk of stroke, hypertension-related
rebleeding, and maintenance of cerebral perfusion
pressure (Class |, Level B )

Bedrest alone is not enough to prevent rebleeding
after SAH, but it may be considered a component of
a broader treatment strategy, along with more
definitive measures (Class llb, Level B )

Bederson



Recent evidence suggests that a

followed by
discontinuation of antifibrinolytic

(Class llb, Level B ) but further research is needed

Furthermore, antifibrinolytic therapy to prevent
rebleeding may be considered in certain clinical
situations, e.g. in patients with a low risk of
vasospasm and/or beneficial effect of delayed
surgery (Class llb, Level B )

Bederson



Improved outcomes have been associated with hospitals
with endovascular services

But even when a hospital has endovascular services available, the use
varies greatly from center to center

And currently available evidence suggests that the rate of incomplete

obliteration and recurrence is significantly lower with surgical

clipping than with endovascular treatment
Success of clipping and coiling of aneurysms depends on
the size and shape of the aneurysm, and on the skills of
the treating clinician and institution

|deally, aneurysmal SAH patients would be evaluated In

hospitals that can perform both clipping and coiling

Sometimes the strategies need to be combined (for example, acute
aneurysm coiling and surgical decompression of hematoma or for
cerebral edema)

Bederson



First line

Surgical ligation of aneurysm (clipping)
19% risk reduction in poor outcomes from rebleeding in patients
undergoing surgical ligation vs. conservative management Bristra

Second line

Ligation of parent vessel Bedereson
May cause ischemia

Carotid ligation will reduce risk of aneurysm rebleeding, however
number of treatment failures likely exceeds that of direct surgical
management of the aneurysm

Coating or wrapping of aneurysm

Avallable data suggests that these techniques do not lower the risk of
rebleeding at a consistently lower rate than conservative

management Bederson
Incomplete clipping
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F1G. 2. Wrapping ruptured cerebral aneurysm. (From Operative Neurosurgery, Kempe, 1968.%)
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FiG. 3. Coating ruptured cerebral aneurysm (From Operative Neurosurgery, Kempe, 1968.%)




First line

Colil embolization

Developing practices include stent-assisted coiling, balloon-
assisted therapies, and liquid polymers

Sizes, shapes and characteristics of coils continue to evolve to meet
clinical needs

Coils with complex shapes, 3D structures, ultra-soft coils,
bioactive or coated coils, etc.

Advancing technologies makes statistics a moving target!

Second line

Coiling of parent vessel

Often after a balloon test occlusion or angiographic assessment of
collateral circulation

Incomplete coiling
Bederson



FIGURE 5. Angiographic images from Patient 4, a 61-year-old woman
with a giant, partially thrombosed left ICA terminus aneurysm. A, the
aneurysm measured 26 mm in diameter but only a 9 X 5 X 6 mm area
filled on angiography. A HyperGlide balloon (ev3) was placed across the
carotid terminus via the contralateral ICA and across the ACOM. B, a
subtracted “roadmap” was used to guide balloon-assisted coiling of the
aneurysm via the ipsilateral left ICA. The HyperGlide balloon was
exchanged for a Neuroform stent delivery system. The stent was success-
fully deployed across the ICA terminus. C and D, subtracted (C) and
native (D) images from a left carotid angiogram demonstrate the
Neuroform stent in position. End markers in the A1 segment of the ante-

rior cerebral artery and M1 segment of the middle cerebral artery across _
the carotid terminus are indicated (arrows).







