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Abstract
Introduction: Intracranial mirror aneurysm is one of the subspecies of multiple intracranial aneurysms.
The clear consensus on the treatment of mirror aneurysms has not come into existence. We investigated
the preoperative value for radiographic data of Posterior Communicating artery (PComA) mirror
aneurysms in operation choosing.

Materials and Methods: We retrospectively reviewed patients with PComA mirror aneurysms treated with
clipping from December 1997 to April 2019. The PComA mirror aneurysms were con�rmed by computed
tomographic angiography or digital substraction angiography and PComA mirror aneurysms patients
with other aneurysms complicated were excluded. Patients’ radiographic data, general clinical data and
Modi�ed Rankin Score were analysed by R 4.1.2.

Results: 33 PComA mirror aneurysm patients were analysed. Mirror aneurysms were clipped by one-stage
unilateral craniotomy approach in 10 of 33. There was one factor that was statistically signi�cant. In
patients accepted unilateral approach, the size of silence aneurysm tended to be in the range of 5.1mm to
10mm

Discussion: The size of silent aneurysm performs as an indicator for neuro- surgeon in choosing
management strategy of mirror aneurysms. Thus it is helpful to measure the size of silence aneurysm
before operation.

1 Introduction
Intracranial mirror aneurysm is one of the subspecies of multiple intracranial aneurysms. However, clear
consensus on the treatment of mirror aneurysms has not come into existence [5]. Clipping aneurysm
enables neurosurgeons to deal with ruptured intracranial aneurysms and intracranial hematoma at one
time, and signi�cantly reduce the possibility of poor prognosis [7]. In comparison, interventional treatment
of ruptured aneurysms, in order to achieve the same effect, it is necessary to perform bone �ap surgery as
supplement. Besides professor Sai’s work pointed out that microsurgical clipping is a safe and effective
treatment for mirror aneurysms [5]. However, neurosurgeons could be entangled with craniotomy
strategies. In order to reduce the injury caused by repeated craniotomy and the fatal risk of silent
aneurysm rupture, one-stage clipping of bilateral aneurysms, especially with unilateral approach, should
be performed as patient’s conditions permit. In this study, given the posterior communicative artery
(PComA) is a common distribution of mirror aneurysms [6], we chose mirror aneurysms located on
PComA as research subjects and retrospectively analyzed the relationship among preoperative radiologic
features and surgical methods of aneurysms.

2 Materials And Methods
All the patients in this study came from our medical center from December 1997 to April 2019, and all
received surgical treatment under the principle of one- stage clipping �rst. All the data obtained were
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recorded in the Excel table after being digitized, and the statistical calculation was carried out by using R
4.1.2. In the statistical calculation, multivariate analysis was carried out to avoid the use of logistic
regression. P ⩽ 0.05 is considered to be statistically signi�cant. The mirror aneurysms in this study are
de�ned as intracranial aneurysms located in pairs or ”twins” symmetrically located on both sides cerebral
arteries. The imaging physicians of our center analyzed the imaging data, extracting location, size and
basal pointing characteristics of aneurysms as the factors of this study. The inclusion criteria of patients
in this study are as follows: 1. Mirror aneurysms were diagnosed by Computed Tomography Angiography
(CTA) or Digital sub- traction angiography (DSA). 2. Imaging data are complete; 3. The clinical data were
detailed and complete, and the postoperative complications as well as Glascow prognosis score were
recorded. 4. Patients accepted microsurgical clipping. Exclusion criteria include: 1. Mirror aneurysm
combined with other aneurysms; 2. Lack of clinical or imaging data; 3. A hybrid operation of microsurgery
and interventional treatment was performed. The ethics committee of the a�liated hospital of Qingdao
university had approved this study.

3 Results

3.1 Data analysis
Of the 33 patients in the study, 10 patients received unilateral clipping of bilateral aneurysms, (30.3%)
was de�ned as group I, and 23 patients received other treatments including clipping only ruptured
aneurysms, or clipping bilateral aneurysms through a coronary incision (69.7%), de�ned as group II. As
for imaging data, the imaging parameters of unruptured aneurysms were classi�ed as follows: size 1
means size of aneurysm varies from 5.1mm to 10mm; size 2 means size of aneurysm ⩽ 5 mm or > 
10mm. The unruptured aneurysm originated behind the angle between PComA and ICA were de�ned as
location 1 and originated from proximal segment at the beginning of PComA or originated from lateral
wall of PComA segment was de�ned as location 2. Unruptured aneurysm pointed to superior was de�ned
as direction 1 and direction 2 referred to inferior direction. In group I, the imaging features of unruptured
aneurysms were as follows: 3 cases were located on the left side (30%), 7 cases on the right side (70%). 2
of patients belonged to size 2 and the rest belonged to size 1. 3 cases were classi�ed as location 2 (30%),
and 7 cases were located behind the angle between PComA and ICA (70%). 2 cases pointed to superior
(20%) and 8 cases pointed to inferior. There were no postoperative complications including cerebral
infarction, hydrocephalus, brain edema and oculomotor nerve paralysis. According to the Glascow
prognosis score, 9 patients had a score of 5 (90%) and 1 patient had a score of 4 (10%). In group II, the
imaging features of unruptured aneurysms were as follows: 6 cases were located in the range of 5.1-
10mm (26.1%), the rest were ascribed size 2(73.9%). 19 cases were located behind the angle between
PComA and ICA (82.6%), and the rest were located in the lateral wall of PComA segment or proximal to
the beginning of PComA(17.4%). As for the direction of aneurysm neck, 4 cases belonged to direction
1(17.4%), 19 belonged to direction 2(82.6%).

3.2 Statistical calculation results
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Statistical calculation results: Patients who received unilateral clipping of bi- lateral aneurysms were
de�ned as group I (n = 10) and the rest were de�ned as group II (n = 23). The results of logistic regression
model showed that there was statistical signi�cance between factor ”size 2” and unilateral craniotomy(P 
= 0.00887). The OR was 0.08212 and 95% CI varied were (0.00925, 0.45403). There were not other factors
showing statistic signi�cance as shown in Table 1.

Table 1
Statistic analysis showed the P value of size2 = 0.00887, the OR value = 

0.08212 and 95%CI was 0.00925 to 0.45403, other P values did not show
statistic signi�cance

  B value OR value P value 95%CI

2.5% 97.5%

Intercept 1.31961 1.31961 0.78797 0.15161 11.16327

Direction2 0.78190 0.78190 0.83230 0.07768 8.78378

Size2 0.08212 0.08212 0.00887 0.00925 0.45403

Location2 2.81024 2.81024 0.35165 0.32019 29.64703

3.3 Illustrative cases

3.3.1 Case 1
A 67-year-old female patient was transferred to our emergency room for 19 hours of sudden severe
headache. Computed tomography revealed a subarachnoid hemorrhage (Fig. 1a). DSA was arranged and
two internal carotid aneurysms were detected, locating separately on both sides (Fig. 1b & Fig. 1c). Sizes
of both aneurysms were in a range from 5.1mm to 10mm. The ruptured aneurysm on the right side was
clipped via ipsilateral pterion approach (Fig. 2a & Fig. 2b). Then through the sellar regional surgical
spaces, the unruptured aneurysm was clipped (Fig. 2c & Fig. 2d). The postsurgical course was uneventful
and patent was discharged without neurological de�cits.

3.3.2 Case 2
A 66-year-old female patient who suffered from sudden severe headache for a day was transferred to our
emergency room. Computed tomography found the existence of subarachnoid hemorrhage (Fig. 3a),
while CTA detecting mirror aneurysms of PComA. Size of the ruptured aneurysm was less than 5mm as
size of the unruptured aneurysm was in a range from 5.1mm to 10mm (Fig. 3b & Fig. 3c & Fig. 3d). Via
the ipsilateral pterion approach, the ruptured aneurysm was clipped preferentially (Fig. 4a & Fig. 4b). And
then with same craniotomy, the unruptured aneurysm was clipped via sellar operation spaces (Fig. 4c &
Fig. 4d). The rest of clinical course was uneventful.

4 Discussion
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4.1 General clinical characteristics of mirror aneurysms of
posterior communicating artery
Intracranial mirror aneurysms, a subgroup of multiple intracranial aneurysms, refer to aneurysms that
symmetrically located on bilateral intracranial artery, accounting for 2 to 12% of total intracranial
aneurysms [3]. Compared with non-mirror multiple intracranial aneurysms, though female patients and
patients with family history of intracranial aneurysm are more likely to develop mirror aneurysms as well,
mirror aneurysms can be larger especially MIA on PComA. Data from Canada and China show that MCA,
cavernous ICA and PComA are the most common locations of mirror aneurysms [4, 10].

4.2 Rupture and recurrence of mirror aneurysm
In MIA, the risk of bleeding caused by silent aneurysm are reported to be 10–17%, and incidence of fatal
bleeding could reach 6.6% [5], the risk could be even higher for mirror aneurysms located on PComA.
Follow-up of patients up to 24.8–84.4 months, the recurrence rates of patients accepting endovascular
treatment reached 15–33%, and said recurrence rate of patients receiving clipping operations was 2.9%.
Thus early clipping of both aneurysms can assure better clinical outcome.

4.3 The clipping of mirror aneurysms
The management of mirror aneurysms with endovascular coiling or microsurgical clipping can be
controversial. Yet, considering the complicated vascular anatomy [2], recanalization rate and recovery of
ONP, clipping does have its bene�ts for patients. Despite the difference of recurrence rate, some studies
indicated endovascular coiling’s e�ciency for poor grade aneurysmal SAH (Hunt-Hess grades IV or V or
[WFNS grade III or IV]) remains uncertainty [7, 9], and for aneurysmal SAH patient, microsurgery clipping
of aneurysm is associated with favorable outcome [7]; this view is supported by Sai.Kiran [5] that draw
the conclusion carrying out aggressive strategy of early clipping of both aneurysm can bring good
outcome. In developing countries, device cost of coiling making it quite an expensive treatment, clipping
however is more cost effective consequently become the primary treatment modality for patients with
strict economical limit [11]. Professor Khan also points that surgical clipping is more commonly linked
with complete recovery of oculomotor nerve palsy(ONP) [1]. In this study, 2 patients suffered from ONP,
and after Unilateral craniotomy clipping, both of them got fully recovery of ONP. Our result shows that
when size of contralateral aneurysm ranges from 5.1 to 10mm, unilateral craniotomy clipping of both
aneurysm can be a suitable modality. Inferred from our clinical experience, clipping a contralateral
aneurysm which is bigger than 10mm can be challenging for limited manipulation room causes
neurosurgeons unable to clip it after exposure and a big diameter of aneurysm means higher risk of
rupture. Once rupture happens, it can be a disaster for neurosurgeons to deal with ruptured aneurysm by
contralateral craniotomy because it is inconvenient for neurosurgeons to clip aneurysm or perform
occlusion of internal carotid artery. As for aneurysms smaller than 5mm, exposure of contralateral
aneurysms can be hard. Though we did not get statistic evidence, we tend to assume direction and shape
of mirror aneurysms also play a key role in choosing craniotomy strategies based on our clinical
experience. To guarantee patients’ safety, when silent aneurysm owns an irregular shape, a one-stage
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bilateral craniotomy or a two-stage operation might replace one-stage unilateral craniotomy as an ideal
management strategy [8]. In conclusion, unilateral craniotomy clipping has following advantages: 1.
Neurosurgeons are able to clip two aneurysms in one-stage operation, reduce the risk of silent aneurysm
rupture. 2.Compared with two-stage operation, a proper one-stage unilateral craniotomy clipping assures
less hospital stay, lower surgical risk and smaller economic burden. 3.Through sellar operational spaces,
it sometimes offers neurosurgeon a better exposure of contralateral aneurysm whose size varies from
5.1mm to 10mm.

Yet, the basic principle in admission is securing patient’s life, making management of ruptured aneurysm
the priority and the choice of modality should be based on the patient situation [8]. Neurosurgeons could
choose management based on CT characteristics of aneurysms. However, if neurosurgeons are not good
at clipping contralateral aneurysm, one-stage-operation with unilateral craniotomy is not necessary.
Cause the limited number of patients enrolled in this study, though location and direction of aneurysm did
not show statistical signi�cance, we do not tend to deny their effects in clinical decisions.

4.4 Limit of our study
Limitation of our study mainly comes from the small group of patients. In the logistic regression
calculation, we could only calculate three parameters at a time and we failed to subdivide aneurysms’
size, location and direction. This might explain why we were unable to get statistical evidence to proof
direction and shape of mirror aneurysms affect operation strategy, which contradicted main- stream
opinion that management of mirror aneurysm should be tailored to individual patients [3, 5, 7, 8]. The
further study should contain medical centers from more regions collecting adequate clinical data of
patients. After ISUIA integrated data from medical centers in America, Canada and Europe [4], similar
research should be carried out in Asia.

5 Conclusion
Mirror aneurysm is a subtype of multiple intracranial aneurysm. The basic principle in admission is
securing patient’s life, making management of ruptured aneurysm the priority and the choice of modality
should be based on the patient situation. Neurosurgeons could choose management based on CT
characteristics of aneurysms. However, if neurosurgeons are not good at clipping contralateral aneurysm,
one-stage-operation with unilateral craniotomy is not necessary. Cause the limited number of patients
enrolled in this study, though location and direction of aneurysm did not show statistical signi�cance, we
do not tend to deny their effects in clinical decisions and further study is needed.
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Figure 1

CT & CTA before surgery in case 1
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Figure 2

Exposure and Clipping of aneurysms in case 
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Figure 3

CT & CTA before surgery in case 2
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Figure 4

Exposure and Clipping of PComA aneurysms in case 2


