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INTRACRANIAL ANEURYSMS: CLIPPING OR COILING?
A NEUROSURGICAL PERSPECTIVE
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(Abstract: The management of intracranial aneurysms has been a fascinating challenge for neurosurgeons. Post- )
operative mortality and morbidity after aneurysm surgery has shown a progressively downward trend due to a
combination of factors like technical and technological advances, improvements in anaesthesia, introduction of
clinical grading system, improvements in imaging and critical care and perioperative brain protection techniques.
Introduced in 1991, endovascular treatment of aneurysms with Guglielmi detachable coils (GDC) has emerged as an
alternative method of treating intracranial aneurysms, while attempting to minimize the mortality and morbidity
associated with surgery of aneurysms. At this point in time, surgical management of aneurysms has evolved, and
microvascular techniques have become standardized. However endovascular techniques need to evolve further to be
able to replace the established techniques of aneurysm obliteration. Currently, surgery and endovascular techniques
should be taken as complementary techniques, with the goal not to establish the superiority of one technique over the

other, but to use both techniques synergistically and individually.
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INTRODUCTION

Ever sincetheir description in 1765, intracranial aneurysms
have thrown a fascinating challenge at generations of
neurosurgeons. The management of theselesions hasbeen a
saga of agony and ecstasy, trials and tribulations,
achievements and tragedies. Often, the clipping of adifficult
intracranial aneurysmselevatesthe neurosurgeonto theflight
of Icarus, to be often followed by sobering self realization
when faced with its sequelae like infarction, brain swelling,
haemorrhage, etc.

EVOLUTION OF MANAGING AND
TREATING INTRACRANIAL ANEURYSMS

First pathological description of an intracranial aneurysm
camefrom an autopsy of apatient who had died of apoplexy.
Modern era in the management of intracranial aneurysms
dates from the publications of Sir Charles Symonds, which
established subarachnoid haemorrhage as a distinct and
important entity2.Introduction of cerebral angiography by
Egas Moniz in 1927 made it possible to visualize the
aneurysm preoperatively. Norman Dott carried out the first
ever planned obliteration of the aneurysm by wrapping it
with muscle in 1933. On March 23, 1937, Walter Dandy
carried out alandmark surgery, when he clipped the neck of
aposterior communicating artery aneurysmwith asilver clip.
Thereafter, aided by technical and technological advances,
improvementsin anaesthesia, introduction of clinical grading
system, improvements in imaging and critical care and in
perioperative brain protection techniques, postoperative
mortality and morbidity after aneurysm surgery hasshown a
progressively downward trend.®# Nevertheless, aneurysm
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surgery, especialy that for posterior circulation aneurysms
has remained a high risk venture and there are constant
endeavours to make the occlusion safe for the patient.

ENDOVASCULAR TREATMENT OF
ANEURYSM S

Endovascular treatment of aneurysms with Guglielmi
detachable coils (GDC) introduced in 1991 was a major
breakthrough in the continuing efforts to minimize the
mortality and morbidity associated with surgery of
aneurysms.

To evauate the comparative efficacy and safety of GDC
coils with that of surgical clipping, International
Subarachnoid Aneurysm Trial (ISAT) was designed and
carried out in centers across several countriesof Europe and
North America® Thisrandomized multicentretrial compared
neurosurgical clipping versus endovascular coiling in 2143
patients with aneurismal SAH. Clinical outcomes were
assessed at two months and one year by assigning the
modified Rankin scale (MRS) score. It was reported that
23.7% patients of the endovascular group were dependent
or dead (MRS 3-6), compared to 30.1% patients of group
with surgical clipping. Based on these results, the authors
concluded that endovascular coiling offers better option in
termsof survival and quality of life ascompared to clipping
in groups matched for other variables.

The fact that the publication demonstrated superior results
of non-surgical treatment has led to its intense scrutiny by
neurosurgeons, literally setting cat among the pigeons. Close
scrutiny of the ISAT revealed many unanswered issues and
several flaws in the study that were glossed over. For
instance, the basic design of the study was not adhered to,
the samples were probably non-representative: majority of
the aneurysms were good grade anterior circulation



aneurysms. Moreover, of the 9559 patients with SAH
assessed, 7416 (77.6%) were excluded, and only 2143
patients (22.4%) were randomized. On follow-up, therewas
ahigh rebleeding rate among the patients undergoing coiling,
and the “safe and noninvasive’ treatment is more likely to
havethe" dangerous’ fatal consequence. Thus, thel SAT has
been deemed to be a flawed study with a bias towards
promotion of GDC coils.®

CURRENT EVIDENCE ON ENDOVASCULAR
TREATMENT OF ANEURYSMS

There have been other, major studies that have evaluated
the efficacy of coails vis-avis surgica clipping. Murayama
et al published their 11-year experience with GDC
embolization of cerebral aneurysms.” In their series, 916
aneurysms were treated in 818 patients of which only 55%
of the patients had complete occlusion at the time of
treatment. In follow-up, overall recanalization rate was
20.9%, with a high of 59.1% in giant aneurysms. Overall
morbidity and mortality for the series was 9.4%.

In another study on 101 patientswith unruptured intracranial
aneurysms selected for coil embolization, complete
aneurismal obliteration was achievedin 56% versusa93.2%
in surgical group.® Disregarding transient reversible
postoperative complications, permanent complicationswere
higher inthe endovascular group at 7.5% versus 1.7%in the
surgical group.

Friedman et a retrospectively analyzed their results with
GDC for endovascular occlusion of acutely ruptured saccular
aneurysmsover a10-year-period.® At follow-up angiography
over a mean period of 11.6 months, 30% had complete
occlusion, 26% had dog-ear remnant, 5% had residual neck
and 3% had residual filling aneurysm. Significantly, 34% of
the patients required two or more endovascular procedures
to secure their aneurysms and three patients required open
surgical intervention. All these studies refute the statement
that endovascular coiling is as effective as direct clip
reconstruction in completely obliterating the aneurysm.
Moreover, the incidence of ischaemic complications after
coiling is high: Pelz et al reported 28% incidence of
thromboembolic events.*®

Aneurysms of the posterior circulation, involving the
vertebrobasilar system and their branches have traditionally
been a challenging field, because of anatomical
inaccessibility, and the gross neurological morbidity
associated with intraoperative rupture and consequent
dissection and clip application. Henceit has been concluded
that aneurysms of the posterior circulation are better coiled
than clipped. Review of literature however reveals different
conclusions.

Inalarge study of 111 patientswith ruptured vertebrobasilar
aneurysmstreated by GDC coiling, spread over 10 years by
Groden et a, follow-up angiography was done at one year
in53 and at 18 monthsin 59 patients.™ It was observed that
complete obliteration of the aneurysms was not achieved in
23 (21%) aneurysms, while enlargement of the neck or
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reopening of the aneurysm was noticed in 12 of the 53
aneurysms at 12-month follow-up. Nine patients with
angiography at 18 months or later had to be retreated with
GDC caoils, and three patients had subarachnoid hemorrhage
necessitating repeat endovascular procedures. In another
series of basilar trunk aneurysms treated by endovascular
coiling by Uda et a, near complete occlusion occurred in
85.4% patients.’? The results of these two series does not
indicate any clear cut advantage of coiling over surgical
clipping in posterior circulation aneurysms.

STRATEGY FOR “POOR RISK” CASES

What should be the strategy for “poor risk” cases? In a
comparison of operative versus endovascular treatment of
anterior circulation aneurysms, Groden et a found similar
outcomes in the two groups: out of 41 patients, 20 were
treated by surgery and 20 by endovascular techniques and
one patient received both the modalities of treatment.™* Good
outcomeswere achieved in 6 of surgically treated and six of
the coiled patients. However, the presence of haematoma
was an indication for operative intervention, since the
evacuation of the haematoma would not be possible by
endovascular techniques.

Clipping by microneurosurgical techniquesremainsthe gold
standard for assessment of aneurismal occlusion and
rebleeding. The argument that endovascular techniques are
less demanding and requirement of hospital resourcesisless
is simply not true. The ICU stay is more a function of the
neurological status than the intervention carried out. Add to
thisthe requirement of frequent monitoring by angiography
and thefiguresin termsof expenditureinvolved can be quite
sobering. In a study on 171 patients (68 endovascular
treatment and 103 surgical treatment), Niskanen et al
compared the use of resourcesin thetwo groups. Themedian
stay in ICU (1.7 vs1.8 days) and hospital stay (14 vs 15
days) were similar.** The modality of treatment did not
decrease the requirement of ICU beds or hospital stay.
Clipping results in complete, permanent obliteration of the
aneurysm, and does not have the obligatory requirement of
regular angiographic follow-up. In India, often only one
postoperative angiography ispossibleevenin major, referral
centers, and an annual study is generally not possible. Once
the surgeon is past the learning curve, aneurysm surgery is
donewith high successrate and safety. The overall mortality
rate of nearly 4.95% has been reported from amajor center.*
With the keyhole surgery getting refined, a number of these
aneurysms can now be clipped with ease by keyhole,
minimally invasive techniques aided by neuroendoscopy.

CONCLUSION

In summary, one can say that while surgical management of
aneurysms has evolved and the microvascular techniques
have become standardized, the endovascul ar techniques need
to evolve further to be able to replace the established
techniques of aneurysm obliteration. Coiling thus far has
demonstrated a number of shortcomings when compared to
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microsurgical clip reconstruction. Direct clip application is
ated with higher rate of permanent aneurysm obliteration.
Endovascular techniques need not be looked as a panacea for
management of aneurysms. In fact, surgery and endovascular
techniques should be taken as complementary techniques, and
the patients are best served with both the modalities available.
The goa should not be to establish the superiority of one
technique over the other, but both the techniques should be
used synergistically and individually.

Aneurysmshave been operated for nearly 70 years, and surgery
isfirmly established as a definitive procedure for aneurismal
obliteration. On the other hand, GDC coils were introduced
only recently, and their long-term efficacy needsto beevaluated
further. With the passage of time, we will see the march of
technology trandating into the aneurysms being treated with
less and less of invasive techniques, whether surgical or
endovascular. Itisfor the physiciansto further refineand evolve
the techniques that they are practicing and achieve low

morbidity and improved clinical outcome.
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LITERATURE REVIEW

Pregnancy in renal transplant recipients. Gutierrex MJ, Acebedo-
Ribo M, Garcia-Donaire JA etal Transpant. Proc 2005 Nov.; 7 (9): 3721-3722.

Fertility isrestored after renal transplantation when good function achieved. Gutierrez
and group from the Renal Transplant Unit, Nephrology Department, Madrid, Spain
described the gestations of transplanted patients, analyzing outcomes and
complications as well as long-term evolution of renal function.From 1976 to 2004,
43 gestations occurred in 35 renal transplanted women: Their mean age was 31.7 +
4.06 years, with a mean time from the transplant to preghancy of 4.32 years (0.4-
13). At conception, al showed normal rena function (SCr 1.05 + mg/dl). There
were 19 abortions (43.8%), nine of them spontaneous (21%) and 10 therapeutic
(six cases for non-compliance with described criteria of European Best Practice
Guidelines for Renal Transplantation, especially pregnancy <6 months after
transplantation). Excluding these six cases of therapeutic abortions, 24 successful
pregnancies occurred in 37 women (65.7%), although eight (29.1%) had premature
delivery withlivefetuses Arterial hypertension wasthe most frequently complication
(64%). Pre-eclampsia occurred in nine (37.5%) pregnancies, with proteinuria in
five and only two with mild renal function deterioration. The majority patients
received cysclosporine (n-20) or tacrolimus (n-19). Since 1996, mycophenolate
mofetil and sirolimus were stopped before conception.Birth weight was lower than
2,500 g in 33.3% of preghancies. Every newborn baby was healthy. Afterward, of
the 24 patients with successful pregnancy, 21 (87.5%) have functioning renal
transplants at 53.2 months. After delivery, al currently show good renal function
(SCr 1.16 + 0.35 mg/dl, CrCl 91 +28.45 ml/m).

The study concluded that pregnancy in renal transplant women shows a success
rate of 65.6%. However, complications related to arterial hypertension such as pre-
eclampsiaare frequent. The incidence of spontaneous abortionswas similar to other
series (21%). Long term graft survival does not seem to be negatively affected by

pregnancy.

Renal Function and Cardiac Angiography
Ayumi Niboshi, Masashi Nishida, Toshiyuki Itoi, et.al.
Indian J Pediatr 2006; 73 (1): 49-53

The objective was to study the effect of non-ionic contrast medium
on renal function in children with cardiovascular disease. Analysis
of renal function in 98 children with cardiovascular disease before
and after the use of lopamidol, lohexol, and loversol was done for
angiography. Serum creatinine (s-cre), urinary N-acety-beta-D-
glucosaminase(u-NAG),urinary beta 2-microglobulin(u-BMG),and
urinary apha 1-microglobulin(u-AMG)levels were evaluated. Al-
though s-Cre levels remained unchanged, u-NAG/Cre, u-AMG/cre
and u-AMG/Cre significantly increased 12 hours after angiography.
Levels of u-NAG/Cre, u-AMG/cre and u-AMG/Cre after angiogra-
phy were significantly higher in neonates and infants (age<12-months,
n=32) than in children (age>1-year, n=61), in patients with more
than 5ml/Kg of contrast medium (n=25) than in those with less than
5 ml/Kg (n=70) and in cyanotic patients (n=13) than in non-cycanotic
(n=80) patients.Transient renal tubular dysfunction occurred in all
of these three non-ionic contrast mediums. Although renal tubular
function was intact on a long-term basis, one should be careful of
contrast medium-induced nephropathy, especialy in neonates and
infants, in patients receiving more than 5ml/Kg of contrast mediums
in total, and in patients. With cyanotic heart disease in using non-
ionic contrast mediums. E-mail: Khamaoka@koto.kpu-m.ac.jp




