
International Journal of Healthcare Sciences    ISSN 2348-5728 (Online) 
Vol. 4, Issue 2, pp: (21-26), Month: October 2016 - March 2017, Available at: www.researchpublish.com 

 

   Page | 21  
Research Publish Journals 

Surgical Approaches to Manage Cerebral 

Aneurysms, Systematic Review 

1
Abdulrazaq Hudhayri A. Alhazeemi, 

2
Fahad Khalid F. Alshubaily,               

3
Abdulaziz Hamdan A. Alazmi, 

4
Abdullah Suleman S. Almazied,                      

5
Sultana Ali S. Alshammari, 

6
Amirah Ali S. Alshammari,                                      

7
Dalia Abdullah M. Aljohani 

Abstract: Cerebral aneurysms are common among the general population, occurring in 2%–3%, but there are 

several factors that may increase one's risk. Cerebral aneurysms are seen more commonly in woman than men, 

particularly in those over 50 years of age, a group in which women are twice as likely to have cerebral aneurysms. 

This study was aimed to use systematic review to evaluate and demonstrate the different surgical approaches in 

management of cerebral aneurysms based on evidence studies that compared the clinical outcomes in patients with 

different surgical procedures and outcome treatment. We searched the published literature using Medline 

(Pubmed) and CENTRAL databases with following keywords combinations: cerebral aneurysm , endovascular 

coiling or microsurgical clipping, stent-assisted coiling ,balloon-assisted coiling , aneurysm; coiling, aneurysm, 

stent and balloon. Additionally, we hand-searched references in relevant primary publications to identify other 

eligible trials and studies. The described searches included original literature published up to August 2016. We 

concluded that both techniques were associated with similar and low complication rates. It was previously 

reported that the rates of complications with both surgical clipping and. Endovascular coiling is higher in 

ruptured aneurysms versus unruptured aneurysms. In cases of ruptured aneurysms, preference is often given to 

Endovascular coiling procedure to avoid potential complications caused by antiplatelet regiment accompanying 

surgical clipping. 
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1. INTRODUCTION 

Cerebral aneurysms are the leading reason for non-traumatic subarachnoid hemorrhage (SAH) and represent 70-80% of 

SAH cases (1). Cerebral aneurysms are common among the general population, occurring in 2%–3%, but there are several 

factors that may increase one's risk. Cerebral aneurysms are seen more commonly in woman than men, particularly in 

those over 50 years of age, a group in which women are twice as likely to have cerebral aneurysms (2).
 
There appears to 

also be an increase in prevalence in older age groups (2).
 
Unattended burst cerebral aneurysms are related to a high death 

and a danger of rebleeding (3). A big part of cerebrovascular neurosurgery is guided towards medical diagnosis and 

treatment of aneurysms prior to their rupture. The rupture danger of cerebral aneurysms is straight associated to the size, 

shape, and place of the aneurysm based upon big center research studies (4,5). 

Treatment of intracranial aneurysms has actually developed considerably in the previous 100 years with enhancements in 

medical diagnosis and surgical strategies (6). Microsurgical clipping and endovascular coil embolization are the two 

primary treatment techniques for obliteration of burst and unruptured aneurysms. 

Aneurysms typically have actually been treated with a craniotomy and microsurgical clipping throughout the neck of the 

aneurysm (7). Craniotomy and clipping of aneurysms is a moderate danger surgical treatment that is endured relatively 

well, depending upon the pre-treatment medical grade of the patient (7). 

Specific medical conditions can increase the danger of aneurysms, consisting of intracranial arteriovenous malformation, 

(8) coarctation of the aorta, (9) and fibromuscular dysplasia (10). Autosomal dominant polycystic kidney illness likewise 

brings an increased danger of intracranial aneurysms (UIA), with a current research study revealing a frequency of 12.4% 

(21.6% in those with household history of aneurysm or hemorrhagic stroke) (11). Specific flexible attributes might put an 

individual at increased danger for aneurysmal SAH consisting of smoking cigarettes, alcohol usage, and high blood 

pressure (12). Intracranial aneurysms are most commonly seen at the bifurcation of arteries in the proximal circle of 

Willis (Figure 1) (12). 
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Figure1: circle of Willis 

OBJECTIVES: 

The objective of our study was to use systematic review to evaluate and demonstrate the different surgical approaches in 

management of cerebral aneurysms based on evidence studies that compared the clinical outcomes in patients with 

different surgical procedures and outcome treatment. 

2. METHODOLOGY 

A Systematic review study was conducted Search Strategy: 

We followed the PRISMA guidance for systematic reviews of observational and diagnostic studies (13). We searched the 

published literature using Medline (Pubmed) and CENTRAL databases with following keywords combinations: cerebral 

aneurysm , endovascular coiling or microsurgical clipping, stent-assisted coiling ,balloon-assisted coiling , aneurysm; 

coiling, aneurysm, stent and balloon. Additionally, we hand-searched references in relevant primary publications to 

identify other eligible trials and studies. The described searches included original literature published up to August 2016. 

We included papers that evaluate or compared different surgical treatment methods in patients with ruptured or 

unruptured cerebral aneurysms in term of prospective studies, retrospective studies, systematic reviews and meta-analysis. 

We excluded letters, comments, editorials, case reports, proceeding, personal communication, expert opinions, as well as 

studies with insufficient data or no reported comparison between patients groups. Data extraction Data was extracted 

independently by different reviewers. 

3. RESLTS AND DISCUSSION 

The management of unruptured cerebral aneurysms remains one of the most controversial topics in neurosurgery. The 

International Study of Unruptured Intracranial Aneurysms (ISUIA) investigators have actually released potential 

assessments concerning the morbidity and death (M&M) for the treatment of patients with unruptured intracranial 

aneurysms (UIAs) (14,15). The International Study of Unruptured Intracranial Aneurysms (ISUIA) cannot come to a 

guaranteed conclusion regarding whether UIAs ought to be dealt with or not and, if so, which technique ought to be 

utilized. (14,15) According to the ISUIA, (15) no treatment is suggested for asymptomatic little aneurysms found in the 

anterior flow. This suggestion is based upon previous surgical results compared to the nature of such aneurysms. The 

information from the ISUIA show no considerable distinction in unfavorable results in between clipping and coiling, 

although endovascular coiling yields a greater rate of recanalization. Despite the fact that lots of research studies have 

actually reported beneficial results following treatment of UIAs, there appears to be predisposition based upon the dealing 

with doctor: Surgery is chosen by neurosurgeons, and endovascular treatment is typically promoted by neuro-

interventionists (16,17,18,19,20,21,22,23,24). 
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The morbidity and death of surgical treatment for unruptured cerebral aneurysms was among the primary results 

examined in the ISUIA research studies (14,15). The preliminary friend studied included 1172 patients, which 211 had a 

previous history of SAH from another sore (14). Lots of Komotar et al. 22 of these unruptured aneurysms were 

symptomatic, with 34% having headaches, 14% with cranial nerve deficits, 11% with cerebrovascular ischemic occasions, 

6% with lesion-induced mass result, and 5% with epilepsy. The authors discovered age reliant results, as the morbidity 

and death at 1 year follow-up for patients below 45 to be 6.5%; for those 45-64, 14.4%, and for those older than 64, 32% 

(p10mm) situated more frequently in the anterior blood circulation (83.4 vs. 73.6%). It is uncertain whether these friend 

distinctions suffice to represent this inconsistency in postsurgical results, especially considering that the existence of 

medical co-morbidities, a recognized danger element, was not tape-recorded in ISUIA. The follow-up ISUIA research 

study in 2003 examined 1591 patients at 7days, discharge, 30 days, and annual (15). Findings consisted of 1.8% and 

12.0% death and morbidity at 30 days, and 2.7% and 10.1% death and morbidity at 1 year. In this mate, asymptomatic 

patients below 50 years of age with unruptured aneurysms less than 24mm in size situated in the anterior blood circulation 

had the most affordable rates of surgical threat, priced estimate at 5-6% at 1 year. 

Surgical clipping technique:  

Surgical clipping of aneurysms was presented in 1937 by Dr. Walter Dandy, who utilized it to effectively deal with a 

client with an agonizing 3rd nerve palsy triggered by an internal carotid aneurysm (25). Today, the aneurysm is usually 

accessed through an open craniotomy, where the aneurysm is dissected out and a small metal clip, which is chosen based 

upon the UIA anatomy, is put at the aneurysm and the neck separated from the moms and dad capillary (figure 2)  

 

Figure2: Aneurysm interventions, (A) Aneurysm clipping. (B) Endovascular coiling. (C) Endovascular coiling with stent 

assistance 

Two large meta-analyses (26,27) assessed UIA surgical clipping results. One revealed a morbidity rate of 4.1% and death 

rate of 1% and consisted of a greater portion of smaller sized and anterior flow aneurysms (26). The other revealed a 

morbidity rate of 10.9% with death rate of 2.6%, however consisted of a fairly high variety of posterior blood circulation 

aneurysms (29.7%) and huge aneurysms (27.1%) (27). These meta-analyses represent the cumulating of released numbers 

on morbidity and death, which might not be representative of the real morbidity and death happening from these surgical 

treatments in the majority of scientific settings. Surgical clipping appears to usually work with total occlusion acquired in 

higher than 90% of cases (28). 

Clipping after coiling of aneurysm : 

Civit et al. shared their early experience clipping ruptured aneurysms that were formerly coiled in the severe phase. An 

excellent result was reported in this series that consisted of partly coiled aneurysms, aneurysm reoccurrence, and/or re-

rupture after coiling (32). If coils extend to the aneurysm neck they can hold the aneurysm walls apart and change the soft 

neck into a wedge that can splay clip blades, triggering a clip to move down the neck and occlude moms and dad and 

branch vessels. 

Microsurgical clipping might be utilized as a more conclusive treatment after preliminary coil embolization. This 

combined treatment is extremely beneficial in ruptured aneurysms where coiling supplies short-term defense of the 

aneurysm dome up until the client recuperates. When much better endured, microsurgical clipping can then be finished in 

an interval style. Microsurgery in the setting of a ruptured aneurysm can be challenging due to hydrocephalus, brain 

edema, and modified cerebral hemodynamics. If considerable recurring is present (29,30), subsequent clipping. This 
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circumstance might not apply to all aneurysms, specifically blister and little aneurysms, which have a high threat of 

rupture with endovascular coiling (31). 

Civit et al. shared their early experience clipping ruptured aneurysms that were formerly coiled in the severe phase. An 

excellent result was reported in this series that consisted of partly coiled aneurysms, aneurysm reoccurrence, and/or re-

rupture after coiling (32). In patients providing with extreme vasospasm, partial coiling followed by staged conclusive 

clipping is a great algorithm to prevent microsurgical adjustment of vessels in the setting of vasospasm (33). Rabenstein et 

al. reported a high occurrence of vasospasm in SAH patients treated with clipping versus coiling (34). The vasospasm 

treatment and coiling can be finished throughout the exact same treatment securely. 

Waldron et al. reported their experience clipping formerly coiled aneurysms. Partly coiled aneurysms are tough and 

uncollapsible to control. If coils encompass the aneurysm neck they can hold the aneurysm walls apart and change the soft 

neck into a wedge that can splay clip blades, triggering a clip to move down the neck and occlude moms and dad and 

branch vessels. Coils can avoid total closure of the neck and can extrude into the subarachnoid area to make complex the 

dissection of the aneurysm or branch arteries. Thrombus development can solidify an aneurysm and often coils might 

need to be gotten rid of prior to safe clipping can be carried out. Sometimes a bypass might be had to securely eliminate 

coils and thrombus with clip restoration of the aneurysm (29). It is, nevertheless, suggested not to get rid of coils when 

possible. 

Endovascular coiling: 

Endovascular management emerged as a treatment modality in the 1990s and has been increasing in popularity since that 

time (35,36). This procedure is now more common than surgery for management of UIA in the United States (35). In the 

most common form of endovascular management, platinum coils are introduced into the aneurysm, causing local 

thrombosis and isolation of the aneurysm from the parent artery. Certain cases may not be candidates for this form of 

intervention including large aneurysms, aneurysms with a wide neck, high dome-to-neck ratio, or those with difficult 

intravascular approaches(36). Adjunct techniques such as balloon inflation or stent placement at the aneurysm neck are 

increasingly used in some of these more difficult cases (figure 2) (37). Other endovascular techniques include use of flow 

diverting stents and use of liquid embolic agents, which are typically used for large aneurysms(37). 

For endovascular management, the risk of unfavorable outcomes is approximately 4%–5%, with a risk of mortality of 

1%–2% based on review and meta-analysis of existing literature(37,38). The rate of poor outcomes with endovascular 

procedures appears to be decreasing over time, but the characteristics of aneurysms treated by endovascular procedures 

are also changing over time, making it difficult to determine if this change is due to improvement of technique or a 

change in patient population (37). Aneurysms are successfully occluded 86.1% of the time based on postprocedure 

imaging, with recurrence in 24.4% and need for retreatment in 9.1% (38). The ISUIA study group also assessed outcomes 

prospectively for endovascular coiling in 451 patients. The 1-year morbidity rate was 6.4% and the mortality rate was 

3.1% (15). Of note, as the baseline characteristics of this group were different from the surgery group (including older 

patients, larger aneurysms, and larger number of posterior circulation aneurysms), the results are not directly comparable. 

The risk of poor outcome with endovascular procedure was higher with aneurysm diameter greater than 12 mm and 

posterior circulation location. 

As there are no randomized trials to directly compare management options for UIAs, one can consider clinical trials 

regarding the management of ruptured aneurysms for further information. The International Subarachnoid Aneurysm 

Trial directly compared surgical clipping to endovascular coiling for ruptured intracranial aneurysms in a prospective 

randomized trial (39). In this study, the risk of death or dependency was lower in the endovascular treatment group 

(23.5%) compared to the neurosurgical group (30.9%), with a risk reduction of 7.4% that was statistically significant (39). 

4. CONCLUSION 

Both techniques were associated with similar and low complication rates. It was previously reported that the rates of 

complications with both surgical clipping and. Endovascular coiling is higher in ruptured aneurysms versus unruptured 

aneurysms. In cases of ruptured aneurysms, preference is often given to Endovascular coiling procedure to avoid potential 

complications caused by antiplatelet regiment accompanying surgical clipping. Furthermore, a balloon may provide 

control of bleeding and prevent severe complications. We did not differentiate between ruptured and unruptured 

aneurysms in the present study. Comparative analysis of surgical clipping and Endovascular coiling in ruptured versus 

unruptured aneurysms may be clinically relevant topic for the future studies. 
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