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SELECTION OF TREATMENT METHODS FOR BLEEDING ANEURYSMS

Vesna Nikolov?, Boban Jelenkovi¢?, Marija Andjelkovi¢-Apostolovic3, Predrag Milosevic?

Whether to treat bleeding aneurysms surgically or by endovascular occlusion is a fre-
quent subject of debate between neurosurgeons and radiologists.

The aim was to take a general position on when to apply which method through the
overview of the results that have been achieved so far. However, each patient must be seen as
an individual in order for the right decision to be made.

A prospective study of 336 patients who were treated at the Clinic of Neurosurgery in
Ni$ for a ruptured aneurysm in the period between January 2007 and December 2010 has been
conducted. Hunt-Hess grading system was used and the patients who were treated were those

with grade I, IT and III.

Out of 336 bleeding aneurysms, embolization was used to treat 154 of them, whereas

282 patients underwent operative treatment.

Embolization was a method of choice when dealing with aneurysms in the basilar flow,
as well as in the initial segment of the carotid flow.
Better results were obtained in patients treated, either surgically or endovascularly, 72

hours after the bleeding.
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Introduction

A sudden headache followed by nausea and
vomiting is usually caused by subarachnoid hemor-
rhage (SAH) caused by aneurysm rupture on the
blood vessels of the brain. Intracranial aneurysms
represent localized extensions of structurally altered
walls of blood vessels of the brain that, with their
rupture, lead to blood flowing into the subarach-
noidal area. It may be accompanied by minor he-
morrhage "warning laic" or severe intracranial he-
morrhage, which is accompanied by loss of consci-
ence and neurological deficits.

CT findings on the brain can show the pre-
sence of blood in the subarachnoidal area, intra-
cerebral or intraventricular hemorrhage. The defini-
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tive confirmation of the presence of an aneurysmal
change in the blood vessels of the brain is made by
a CT-angio, MR-angio scan and digital subtraction
angiography.

Treatment of ruptured intracranial aneurysms
continues to be a challenge and requires top tech-
nique and working precision of the neurosurgeon.

In addition to operative treatment of aneu-
rysms, the endovascular solution to these changes
has also been used recently. The choice of the me-
thod of treatment depends on the clinical condition
of the patient, CT findings, form and localization of
an aneurysm, as well as on the condition on the car-
rying blood vessel of an aneurysm.

After examining the clinical status of the pa-
tient, CT findings of the brain as well as localization
of an aneurysm on the blood vessel, a decision is
made on how to treat the patient. The use of sur-
gical treatment of bleeding aneurysms or endovas-
cular occlusion is a common topic of discussion be-
tween a radiologist and a neurosurgeon. The deci-
sion on the method of treatment is made by a neu-
rosurgeon and a neuroradiologist after looking at all
the parameters for each patient individually.

Patients and methods

A prospective study of the 336 patients treat-
ed at the Clinic for Neurosurgery in Nis, where aneu-
rysm rupture occurred, ran from January 2015 to
December 2017.
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All of the treated patients were diagnosed
with SAH, after using brain CT, in 324 cases stan-
dard DSA was used, only in 12 cases, CTA was a
main diagnostic tool for the diagnosing the location
of the bleeding the aneurysm.

In 66 cases (19.64%) multiple aneurysms
were found, but only in 31 (46.99%) cases we were
able to manage operatively or to embolism each of
the patient's aneurysms.

According to initial clinical status, we could
grade patients using Hunt-Hess scale, and brain CT
scan findings determined their Fisher scale.

Patients were in all of the cases initially post-
operatively or postembolisation treated in Intensive
care unit. All of the patients received antiedematous
therapy, analgesics before and after operation or in-
tervention. Embolised patients were on a combina-
tion of two antiplatelet medications, after the inter-
vention, as neuroradiologist indicated.

In all of the patients, a CT brain scan control
was done according to the protocol of the Clinic. In
twelve of them, control DSA was done, due to the
clinical signs of the vasospasm or when CTA was not
much of the informative significance.

Data were presented in mean + standard de-
viation, and statistical significance was defined as p
< 0.001, in all comparisons. Statistical significance
was analyzed with chi-square test for categorical var-
iables and two sample t-tests for continuous vari-
ables. Results were presented in tables as numeric
value and percentage.

Results

Out of 336 hemorrhaging aneurysms, 154
were treated with embolization, while in 182 pa-
tients were operated. There were 211 (62.80 %) fe-
male patients and 135 male (37.20%). The average
age of the treated patients was 52.14 + 16.14.

The existence of highly statistically significant
differences in the method of the treatment of an
aneurysm by localization was confirmed (x2 =
164.648; p < 0.001). It was found that the aneu-
rysms on the carotid artery and the basilar artery
were embolized significantly more often than op-

erated on (x2 = 52.927; p < 0.001 and x2 = 61.405;
p < 0.001, respectively) (Table 1).

There was a significant difference in patient
gradation according to the Hunt-Hesse scale relative
to the method of treatment of an aneurysm (x? =
13.51; p < 0.001). Patients of the I stage were em-
bolized more often (x? = 14.287; p < 0.001) while
the patients of the III stage were operated on more
often (x2 = 21.850; p < 0.001) (Table 2).

A significant difference in patient gradation
according to the Fisher scale and the method of
treatment was determined (x? = 69.771; p < 0.001).
Significantly higher number of patients who were in
stage II were embolized (x2 = 72.479; p < 0.001),
while patients in stage III were operated on more
often (x2= 76.576; p < 0.001) (Table 3).

There was no difference in treatment dynam-
ics when performing operation when taking into
account the localization of an aneurysm (x2 = 5.380;
p = 0.250) (Table 4).

There was no difference in treatment dyna-
mics when performing embolization when taking into
account the localization of an aneurysm (x2 = 7.758;
p = 0.170) (Table 5).

The outcome of the patient's treatment show-
ed a significant difference when taking into account
the dynamics of the operation (x> = 9.980; p =
0.018). A good outcome had a significantly greater
number of patients who were operated on after 72
hours (x2 = 6.808; p = 0.009), while the neurolo-
gical deficit was more present in patients who were
operated on within 72 hours (2 = 24.809; p <
0.001) (Table 6).

Regarding the outcome of the patient's treat-
ment, it significantly differed in relation to the dura-
tion of the implementation of the embolization (x* =
36.416; p < 0.001). A good outcome had a signifi-
cantly larger number of patients who were emboliz-
ed after 72 hours (x? = 32.046; p < 0.001), while
the neurological deficit was more present in patients
embolized within 72 hours (x? = 9.394; p = 0.002)
(Table 7).

Table 1. Localization and method disposing of aneurysm

Localization of aneurysm Operatively treated Embolized x> p
A. carotis internal 27 80
A. comunicans posterior 10 4
i i 88 9
A. cerebri media 164.648 | < 0.001
A. comunicans anterior 53 11
A. pericalosa 4 5
A. basilaris 0 45
Total 182 154
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Table 2. Gradation of patients according to the Hant-Hesse scale

Gradus Operated Embolized X2 p
I 77 97
II 73 54
III 32 3 27.021 < 0.001
v 0 0
\Y 0 0
Total 182 154

Table 3. Gradation of patients according to the Fissher scale

Gradus Operated Embolized X2 p
I 0 0
I 111 152
I 68 2 69.771 < 0.001
v 3 0
Total 182 154
Table 4. Time of operational performance
N Operated Operated 2
Localization aneurysm within 72h after 72h Total X p
A. carotis internal 10 17 27
A. comunicans posterior 7 3 10
A. cerebri media 49 39 88
5.380 0.250
A. comunicans anterior 28 25 53
A. pericalosa 1 3 4
A. basilaris 0 0 0
Total 95 87 182
Table 5. Time of embolization performance
Localization aneurysm Embolization | Embolization Total 2
Y within 72h after 72h X P
A. carotis internal 23 57 80
A. comunicans posterior 1 3 4
A. cerebri media 2 7 9
7.758 0.170
A. comunicans anterior 4 7 11
A. pericalosa 0 5 5
A. basilaris 5 40 45
Total 35 119 154
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Tabela 6. Outcome of operatively treated patients

. Operated Operated after 2
Outcome of the patient within 72h 72h Total X p
Good 71 78 149
Neurological deficit 10 7 17
9.980 0.018
Vegetative state 5 0 5
Deadly 9 2 11
Table 7. Outcome of embolized patients
. Embolized Embolized 2
Outcome of the patient within 72h after 72h Total X p
Good 21 114 135
Neurological deficit 7 5 12
36.416 < 0.001
Vegetative state 2 0 2
Deadly 2 0 5
Total 35

Discussion

The annual incidence of the hemorrhage is 6-
7/100,000; during the lifetime, 15-20% of aneu-
rysms bleed and half of the patients are below 55
years of age (1, 2, 3, 4). Recently, two methods for
the treatment of hemorrhaging have been used:
operational, i.e. clipping of an aneurysm or an endo-
vascular treatment where a detachable coil (5) is
applied. The method of treatment depends on the
localization of an aneurysm, the CT findings of the
brain and angiography, also the general condition of
the patients (6).

In our study of a total of 336 bleeding aneu-
rysms, 154 were treated with embolization, while
182 patients were operated on (Table 1). The exi-
stence of highly statistically significant differences in
the method of treatment of an aneurysm by locai-
ization was found (x® = 164.648; p < 0.001). Aneu-
rysms on the carotid and basilar arteries were em-
bolized more often (x? = 52.927; p < 0.001 and x? =
61.405; p < 0.001, respectably). Many years of ex-
perience have shown that the aneurysms on the
carotid artery, especially in the initial part, as well as
on the basilar artery, are difficult to reach through
surgery. Also, aneurysms solved by surgery, espe-
cially in the basilar portion of Wilson's hexagon, had
a poor postoperative course. The introduction of en-
dovascular techniques in the treatment of these
aneurysms gave far better results. Molyneux et al.
showed similar results in their studies (7, 8).

The choice of the method of treatment was
influenced by the condition of the patient gradated

by the Hunt-Hesse scale (Table 2), as well as the CT
findings of the brain classified by using the Fisher
scale (Table 3). The importance of clinical status,
management, and monitoring of patients with sub-
arachnoidal hemorrhage were demonstrated by
Sodhi in his study (9). Namely, there is a significant
difference in patient gradation according to the Hunt
-Hesse scale in relation to the method of treatment
of an aneurysm (x? = 13.51; p <0.001). Patients in
the stage I were often embolized (yx? = 14.287; p <
0.001) while patients in the stage III were operated
more often (x> = 21.850; p < 0.001). The general
condition of the patients depends in large part on
the CT findings of the brain, thus determining that
there is a significant influence of the Fisher scale in
relation to the method of treatment of an aneurysm
(x> = 69.771; p < 0.001). A significantly larger
number of patients who were in the stage II were
embolized (x2 = 72.479; p < 0.001), while stage III
patients are more frequently operated on (x* =
76.576; p < 0.001). Subgroup analysis in the study
of Li et al (5) showed that embolization yielded
better results in patients who had a good clinical sta-
tus prior to the intervention. In the stage III of the
Fisher scale, intracerebral hematoma was present,
which could only be extracted through surgery,
which explains the choice of the applied treatment
method (10).

The duration of treatment of bleeding de-
pends on the general condition of the patient, the CT
findings of the brain and the angiographic findings
as well. The duration of treatment of the patients
largely depends on the presence of vasospasm in
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the blood vessels. Certain authors divide the first
week after the hemorrhage into two separate peri-
ods: from day zero (the day of hemorrhage) to 2
days (48 hours after the hemorrhage) and a period
of 3 to 7 days when the vasospasm is observed (11,
12, 13, 14). Angiographically verified vasospasm is
rare in the first two days after the hemorrhage, and
its incidence rises after the fourth day (15).

In our study, no significant statistical differ-
ence was found when comparing the dynamics of
treatment of the aneurysms and its localization
(Table 4 and 5), unlike its comparation with out-
come. In both the embolized patients and those
operated on, much better results were achieved with
interventions done after 72 hours.

A good outcome had a significantly greater
number of patients who were operated on after 72
hours (x2 = 6.808; p = 0.009), while the neurolo-
gical deficit was more present in patients who were
operated on within 72 hours (x2 = 24.809; p <
0.001) (Table 6). In embolised patients, those who
were coiled after 72h have had good outcomes (x? =
32.046; p < 0.001), while the neurological deficit
was more present in patients operated on within 72
hours (x2 = 9.394; p = 0.002)( Table 7).

Some authors consider that it is best for the
intervention to be done within 72h of the bleeding
because there are no spasms of blood vessels. Al-
though accumulated evidence suggests that (16) ar-
terial narrowing is not the only cause of clinical de-
terioration (17), but just a part of a comprehensive
change and the impact of multiple factors (18). Our

study also confirms that a better result is achieved in
people treated after 72h from the primary act of
hemorrhage. These facts should lead to research for
a more comprehensive and more adequate theory
that will not only explain the observed disagree-
ments but also lead to the development of a specific
and effective treatment strategy.

A higher percentage of fatal outcomes (9.09%)
in patients treated with surgery is explained by the
fact that patients treated this way were in the 3™
and 4™ stage on the Fisher scale, which means that
their preoperative condition was even worse than
those of patients in the 15t and 2" stages.

Conclusion

Patients whose CT findings of the brain be-
longed to the 3™ and 4% stage by Fisher's scale were
treated using an operative method.

The decision on the treatment method is
based on the clinical condition of the patient, CT
findings of the brain, angiography findings, and lo-
calization of aneurysmal changes.

The application of endovascular occlusion has
shown to be the method of choice for the treatment
of aneurysms in the basilar basin as well as those of
the initial segment of the carotid.

Better results were obtained in patients treat-
ed either surgically or endovascularly, 72 hours af-
ter the bleeding.
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Primena operativnog lecenja krvarecih aneurizmi ili endovaskularana okluzija, ¢esta je
tema diskusije izmedu radiologa i neurohirurga.

Cilj rada bio je da se sagledavanjem dosadasnjih rezultata okvirno zauzme stav kada
koju metodu treba primeniti. Mada, uvek je bitno svakog bolesnika sagledati ponaosob u cilju
donosenja prave odluke.

VrSena je prospektivna studija bolesnika le¢enih na NHK u Nisu, kod kojih je doslo do
rupture aneurizme, u periodu od januara 2015. do decembra 2017. godine. KoriS¢ena je skala
gradacije po Hant-Hessu i tretirani su bolesnici iz I, II i III gradusa.

Od ukupno 336 krvarec¢ih aneurizmi, kod 154 pristupilo se embolizaciji, dok je kod 182
bolesnika primenjeno operativno lecenje.

Primena embolizacije pokazala se kao metoda izbora pri reSavanju aneurizmi u bazi-
larnom slivu, kao i na pocetnom segmentu karotidnog sliva.

Bolji rezultati dobijeni su kod bolesnika tretiranih bilo operativno ili endovaskularno,
nakon 72h od hemoragije.
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Kljucne reci: krvarece aneurizme, endovaskularna okluzija, klipovanje aneurizme,
bazilarna arterija, srednja cerebralna arterija
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