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ABSTRACT

| have observed multiple different endovascular aneurysm
coiling and surgical aneurysm clipping procedures at Memorial
Hermann Southwest Hospital since January 2023, and | was very
interested to determine which aneurysm procedure yields a
higher incidence of complications for patients. We researched
this by reviewing data from 8 patients who underwent clipping
and 8 patients who underwent coiling at Memorial Hermann. We
noted factors such as age, sex, location of aneurysm, type of
treatment, and whether any complications were present. | also
conducted primary interviews with a neurosurgeon at Memorial
Hermann Southwest and his nurse practitioner, to better
understand their approaches to treating and monitoring
intracranial aneurysms during and after procedures. Due to a
small sample of data, there was no significant difference in the
incidence of general complications between the coiling and
clipping procedures, but | was able to conclude based on my
research, my interviews with Dr. JC and Ms. VH, and data
published in other articles that there may be a higher recurrence
rate for aneurysms that are coiled, and a higher occurrence of
vasospasm in patients with clipped aneurysms.

INTRODUCTION & SUMMARY

Intracranial aneurysms occur when a section of the wall of an artery
in the cranium balloons or bulges out and fills with blood, due to a
weakening in the arterial wall. An article published in the National
Library of Medicine states that these aneurysms “prevail in around

3.2% of the general population,” proving the importance for
individuals to understand the risks and benefits to all types of
treatment (1). There are two types of procedures commonly used to
treat intracranial aneurysms: coiling and surgical clipping. Coiling is a
non-invasive endovascular procedure in which coils are inserted into
the aneurysm via a catheter to block blood flow and induce clots. An
article published in AHA Journals asserts that endovascular
techniques like coiling have suggested “a lower procedural mortality
rate, higher 1-year survival, lower incidence of vasospasm, and
greater cost effectiveness” (2). Surgical clipping is an invasive brain
surgery in which the aneurysm is clipped off directly and cut off from
the brain’s circulation of blood. Since clipping involves open surgery,
problems including “injury to the brain matter, vessel injury leading
to hemorrhage, and vessel occlusion causing ischemia” are more
likely (1). The aim of this endeavor is to review the incidence of
patient complications in coiling versus clipping procedures through
the examination of patient data. A multitude of esteemed studies,
including those from Barrow Neurological institute, have been
conducted to compare these two standard treatments, and the
conclusions drawn from these are supported with surveys as well as
patient data. The knowledge acquired based on these previous
neurosurgical studies is the foundation for my research method,
which serves to provide a perspective on this information that is
specific to Memorial Hermann Southwest Hospital. However, it’s
crucial to note that the information concluded in this study is heavily
restricted by a small patient sample of sixteen patients. Based on
information gathered from my observations and review, interviews
with Dr. J.C., Assistant Professor of Neurosurgery at UT Houston, and
Ms. V.H., Acute Care Nurse Practitioner, as well as other studies, |
predict that surgical aneurysm clipping procedures will have a higher
occurrence of intraprocedural complications, while endovascular
coiling will result higher incidences of complications in the weeks
following treatment.
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Patient # Patient Age Patient Sex Vessel Type of Treatment Complication Type Of. )
Complication
Superior cerebellar Significant residual
1 40 F P . Coiling N superior cerebelar artery
and basilar artery
aneurysm
2 46 F Other Coiling N
3 65 F Opthalmic artery Coiling N
4 56 F Posterior cerebral Coiling v Significant regrowth
artery of aneurysm
Cavernous right "
5 65 M internal carotid artery Coiling N
6 57 M Basilr/Anterior Coiling N
inferior cerebellar artery
7 71 F Posterior Coiling N
communicating artery
Left sided groin
8 71 M Other Clipping N hematoma (not directly
related to coiling)
Choroidal artery and o Right middle cerebral
K 42 F basilar artery Cliping Y artery stroke from vasospasm
Anterior o
10 66 F communicating artery Clipping N
Middle cerebral o
11 46 F artery Clipping N
Recurrent basilar
artery aneurysm, posterior -
12 63 F communicating artery, middle Cliping N
cerebral artery
Middle cerebral .
13 33 F artery Clipping N
Posterior .
14 61 F communicating artery Cliping N
Middle cerebral o
15 67 F artery Clipping N
Anterior o Vasospasm but no
16 43 F communicating artery Cliping ¥ stroke
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METHODOLOGY

A retrospective chart review study was performed in sixteen patients
with intracranial aneurysms who underwent either surgical clipping (8
patients) or endovascular coiling (8 patients) at Memorial Hermann
Southwest Hospital from January 2022 to April 2023. Patients’
demographics (including age and gender); intraoperative and
perioperative details during the patient’s time in the hospital (such as
aneurysm sites, specifics of treatment, and nature of complications, if
any); and post-operational conditions in follow-up
appointments/imaging were reviewed with the physician, and the
findings were documented. Angiograms and CTA scans for each
patient were also examined. This information was obtained from
Memorial Hermann’s patient databases, including Ambra Health. The
neurosurgical team, comprising the neurosurgeon and neurosurgical
nurse practitioner, were interviewed using a semi-structured set of
questions to supplement this data. The qualitative interviews
conveyed their perspectives and techniques for the management of
intracranial aneurysms.

CONCLUSIONS & DISCUSSION

Figure 2 and Figure 3 reveal that of the 16 patients (8 coiling patients and 8
clipping patients) the vast majority were female and the highest number of
patients were within the age range of 61-70 years. However, this does not indicate
correlation between patients with this demographic and aneurysm occurrence, as
study is severely limited due to a small sample size. Figure 4 shows that only
31.25% of patients experienced any significant complication after their aneurysm
treatments. Figure 5 and Figure 6 portray a comparison between the incidence of
postoperative complications for patients who had clipping procedures versus
coiling procedures. 3/8 (37.5%) coiling patients and 2/8 (25%) clipping patients
experienced complications after their respective procedures. However, the
conclusion cannot be made that this is a statistically significant difference in
overall complication due to the sample size consisting of less than thirty patients.
Figure 1 allows us to analyze and compare the specific nature of complications
after these procedures. Allowing for the limitations of the small data size, our
study shows that the incidence of aneurysm recurrence is higher after
endovascular coiling than surgical clipping. Review of literature supports our
finding. It has been reported that up to 21-34% of intracranial aneurysms may
recur after coil embolization of aneurysms (3-5). A semi-structured interview with
the neurosurgeon Dr. JC, who has performed about 500 coiling and 500 clipping
procedures for patients with intracranial aneurysms, also supported this idea, as
he also opined that in his experience, recurrence of intracranial aneurysm tends
to be significantly higher in patients who undergo aneurysm coiling compared to
aneurysm clipping. The exact mechanism of aneurysm recurrence in this setting is
not yet fully understood. Some authors have hypothesized that coil compaction
may be a causative factor in aneurysm recurrence post coil embolization of
intracranial aneurysms (6). However, other factors including size of the aneurysm,
rate of aneurysmal sac growth, ruptured versus unruptured status of the
aneurysm may also play a role in aneurysm recurrence post treatment (7).

In our study, only two patients out of the 16 developed vasospasm as a
complication, and both the patients had undergone aneurysm clipping; none of
the patients who underwent aneurysm coiling had vasospasm in our study.
Review of scientific literature shows that the incidence of cerebral vasospasms
associated with intracranial aneurysms are very rare, particularly in unruptured
aneurysms (8). Vasospasm after aneurysm clipping may manifest early, typically
within hours after the surgery. The early vasospasm following surgical clipping of
aneurysms is currently thought to be related to mechanical stress secondary to
surgical manipulation. However, delayed vasospasm may manifest in up to 2.5%
of the patients, and can occur anytime from 5-28 days following surgery (9-10).
Given the rarity, the precise etiology for the delayed vasospasm in these patient
cohort is not fully elucidated but various factors including increased edema,
rebleeding of remnant, hydrocephalus, infection, hyponatremia, hypoxemia,
cortical spreading depressions may be contributory to this complication (10-11).

My initial prediction was proven partially correct. It is seen that out of the 8
reviewed patients who had surgically clipping, 2 patients had delayed vasospasm
days after surgery, and since this cannot be categorized as an intraprocedural
complication, my individual research does not support that surgical clipping
yields higher incidence of intraprocedural complication, though other studies can
be sourced to argue this. However, out of the 8 reviewed patients who had coiling
of their aneurysms, 2 out of the 3 who presented with complications had
residual/recurrent aneurysms, meaning the aspect of my predication stating that
coiling may lead to higher occurrence of complication weeks after treatment was
supported by my study.



