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Abstract
Despite advancements in treatment modalities such as flow diverters, the optimal management of posterior communicating 
artery (PComA) aneurysms remains uncertain. While PComA aneurysms treated with the Pipeline Embolization Device 
(PED) has been reported, the characteristics and progression of incomplete occluded aneurysms remain unclear. There-
fore, our study aims to investigate the occlusion status and recurrence rates of PComA aneurysms treated with PED. A 
retrospective review of consecutive PComA aneurysm patients treated with PED was conducted between January 2015 
and December 2020. Only patients with radiological follow-up were included. PComA aneurysms were categorized into 
incomplete occlusion and complete occlusion group. The primary outcomes included the characteristics of incomplete 
occlusion at the follow-up angiography. Among 121 PComA aneurysms treated with PED at our institution, 80 aneu-
rysms were eligible in our study. During the follow-up period, 19 (23.8%) aneurysms demonstrated incomplete occlu-
sion. Notably, there were no instances of recurrence among the 80 followed-up cases. Baseline characteristics of patients 
and aneurysms were comparable between the groups with complete and incomplete occlusion. However, the incomplete 
occlusion group showed a lower rate of assisted coils embolization (21.2% vs. 55.7%, P = 0.017) and shorter median 
operative time (91.0 vs. 145.5 min, P = 0.039). Differences in functional outcomes, complications, and PComA occlusion 
status between the groups were not significant. Multivariate analysis revealed the use of coils was associated with lower 
odds of incomplete PComA aneurysm occlusion (OR 0.01, 95% CI 0.001–0.12; P = 0.001), while aneurysm size was 
associated with higher odds of incomplete occlusion (OR 1.25, 95% CI 1.10–1.46; P = 0.002). The treatment of PED for 
PComA aneurysm demonstrated favorable outcomes, with an acceptable rate of incomplete occlusion and no instances 
of recurrence observed. However, further research is needed to explore the optimal procedural strategy for large-sized 
PComA aneurysms.
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Abbreviations
PComA	� Posterior Communicating Artery
IA	� Intracranial Aneurysm
ISAT	� International Subarachnoid Aneurysm Trial
PED	� Pipeline Embolization Device
FD	� Flow Diverters
mRS	� Modified Rankin Scale
SD	� Standard Deviation
IQR	� Interquartile Range
SAH	� Subarachnoid Hemorrhage
OR	� Odds Ratio
CI	� Confidence Interval

Introduction

The posterior communicating artery (PComA) is a common 
location for intracranial aneurysms (IAs), accounting for 
approximately 25% of all cerebral aneurysms [1]. Despite 
its prevalence, the optimal treatment approach for PComA 
aneurysms remains uncertain. The landmark International 
Subarachnoid Aneurysm Trial (ISAT) compared neurosur-
gical clipping and endovascular coiling, finding that coiling 
had better safety and efficacy for ruptured IAs [2]. How-
ever, subsequent analyses from ISAT revealed higher rates 
of aneurysm recurrence and retreatment with endovascular 
therapy [3]. Given the anatomical variability and complex 
hemodynamics of PComA aneurysms, concerns persist 
regarding incomplete occlusion and recurrence with coil 
embolization [4–6]. In addition, the incompletely occluded 
aneurysms were also susceptible to mass effect caused by 
aneurysm growth, late rupture, and potential complica-
tions from additional treatments [7]. A comparative study 
had shown that simple coiling may lead to higher rates of 
recanalization, while flow diversion techniques offer better 
long-term radiological outcomes for PComA aneurysms [8]. 

The Pipeline Embolization Device (PED) has shown 
promising outcomes in terms of aneurysm occlusion and low 
rates of retreatment for IA [9, 10]. Given its success in treat-
ing IA, particularly with minimal recurrence, there is grow-
ing interest in its application to PComA aneurysms [11–13]. 
Previous studies reported the occlusion rates for PComA 
aneurysms treated with flow diverters (FD), comparable to 
those observed in overall aneurysm populations [14–16]. 
However, there remains limited and conflicting evidence 
regarding the risk factors associated with incomplete occlu-
sion of PComA aneurysms treated with PED, as well as the 
incidence of aneurysm recurrence following PED treat-
ment [14, 17, 18]. Therefore, our study aimed to explore the 
effectiveness and potential risk factors associated with PED 
treatment in achieving aneurysm occlusion and preventing 
recurrence in patients with PComA aneurysms.

Methods

Patient selection

Consecutive patients diagnosed with IA and treated with the 
PED at a tertiary hospital between January 2015 and Decem-
ber 2020 were enrolled in this study. The research protocol 
was reviewed and approved by the local institutional review 
board, and all patients provided informed consent at the time 
of hospital admission for treatment. Inclusion criteria com-
prised the following: (1) PComA aneurysm (defined as an 
aneurysm originating from the internal carotid artery within 
the communicating segment adjacent to the PComA or 
aneurysms involving the PComA); (2) patients undergoing 
treatment with PED, with or without adjunctive coil embo-
lization; and (3) first treated aneurysms. Exclusion criteria 
included: (1) patients with arteriovenous malformations 
or fistulas; (2) lack of baseline information or procedural 
images; and (3) loss of radiological follow-up outcomes due 
to unwillingness to reexam, missed follow-up or death dur-
ing the first hospitalization. Aneurysms were categorized 
into two groups based on their occlusion status at the last 
follow-up: a group with complete PComA aneurysm occlu-
sion and a group with incomplete PComA aneurysm occlu-
sion showing persistent contrast filling.

Endovascular treatment

In this study, PED treatment strategies were selected based 
on comprehensive considerations, including the patient’s 
overall health condition, specific attributes of the aneu-
rysm, and the preferences of both patients and their fami-
lies. Adjunctive coiling was utilized for larger aneurysms 
or those assessed to have a heightened risk of rupture and 
recurrence, such as irregularly shaped aneurysms or those 
occurring in patients with a history of sentinel headache. 
The coils utilized in our study comprised Axiu (Medtronic, 
Dublin, Ireland), Jaspe (Achieva, Shanghai, China), Micro-
plex (MicroVention, Aliso Viejo, CA), Orbit (Johnson & 
Johnson, New Brunswick, NJ), and Target (Stryker, Kalam-
azoo, MI). Coil embolization used in the PED treatment 
could be divided into loose packing and dense packing. Coil 
packing density was evaluated using the Raymond–Roy 
classification, where class III indicated loose packing, and 
class I/II indicated dense packing [19]. All procedures were 
conducted under general anesthesia with procedural hepa-
rinization, and stents and devices were implanted following 
the manufacturer’s recommended protocol. (Fig. 1)

After the initial operation, routine imaging follow-up 
was conducted at 3–6 months to assess the occlusion status 
of PComA aneurysms. This evaluation utilized computed 
tomography angiography, magnetic resonance angiography, 

1 3

  330   Page 2 of 9



Neurosurgical Review          (2024) 47:330 

and digital subtraction angiography. If incomplete occlu-
sion was observed during these initial follow-ups, subse-
quent angiographic examinations at 12 months or longer 
post-operation were recommended to assess the long-term 
occlusion outcomes of the aneurysm.

Variables and outcomes

The study aimed to assess several outcomes: (1) the rate of 
incomplete occlusion of PComA aneurysms treated with the 
PED at each patient’s latest follow-up, along with the recur-
rence rate of PComA aneurysms; (2) identification of char-
acteristics and treatment outcomes of PComA aneurysms 
with incomplete occlusion; and (3) analysis of risk factors 
for incomplete PComA aneurysm occlusion.

Incomplete occlusion of PComA aneurysms was defined 
as residual contrast filling of the aneurysm lumen on fol-
low-up digital subtraction angiography or computed tomog-
raphy angiography, evaluated using the O’Kelly-Marotta 
Scale [20]. Recurrence of aneurysms was defined as either 
new contrast filling after complete occlusion or increased 
contrast filling indicating aneurysm growth [5]. Additional 
treatment outcomes included unfavorable functional out-
comes at follow-up (defined as a modified Rankin Scale 
[mRS] score > 2), intraoperative and postoperative compli-
cations, and the status of the PComA. In-stent thrombosis 
was identified via intraoperative digital subtraction angi-
ography during PED deployment. Postoperative ischemic 
stroke included transient ischemic attack, mild ischemia, 
and severe ischemia, as defined by changes in the National 
Institutes of Health Stroke Scale scores. Stent stenosis was 
characterized by a reduction in vessel diameter of ≥ 50% 

compared to the maximum diameter of the parent artery, 
while PComA occlusion was defined as the absence of 
visualization of the PComA that was visible prior to stent 
release.

Baseline information on patient characteristics, aneu-
rysm features, and procedural details was collected. Aneu-
rysm size was defined as the maximum distance between 
any two points of the aneurysm, and neck width as the maxi-
mum distance between two points on the aneurysmal neck 
plane. Parent artery diameter was the mean artery diameter 
at the proximal and distal sides of the aneurysm neck. Fetal 
PComA was defined as a PComA originating from the inter-
nal carotid artery with no visible ipsilateral P1 segment or 
with a hypoplastic P1 segment [21]. Sidewall aneurysms 
originated from only one parent vessel or from a branch 
origin much smaller than the parent vessel. Hospitaliza-
tion costs were converted to US dollars using the average 
exchange rate for 2023.

Statistical analysis

Normally distributed continuous variables were expressed 
as mean with standard deviation (SD) and compared using 
the unpaired t-test. Non-normally distributed continu-
ous variables were presented as median with interquartile 
range (IQR) and analyzed using the Mann-Whitney U test. 
Categorical variables were presented as numbers with per-
centages and analyzed using the χ2 test or Fisher’s exact 
test. Logistic regression analysis was employed to identify 
factors associated with incomplete aneurysm occlusion. 
Covariates showing a significance level of P < 0.20 in the 
univariate logistic regression analyses, along with relevant 

Fig. 1   Images of a patient in its 
60s with a left posterior commu-
nicating artery aneurysm treated 
by the pipeline embolization 
device combined without coils. 
(A and B) Immediate postopera-
tive results. (C and D) The eight 
months follow-up results. (E 
and F) The 15 months follow-up 
results
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147.25] min vs. 145.50 [102.75, 180.00] min, P = 0.039) in 
the former group. However, other characteristics between 
the two groups did not reach statistical significance.

Treatment outcomes

No instances of aneurysm recurrence were observed among 
the incomplete PComA aneurysm occlusions. Among these 
cases, the rate of unfavorable functional outcomes was 
10.5% (2/19). Specifically, one patient experienced a tran-
sient ischemic attack during the postoperative period, while 
another patient suffered from subarachnoid hemorrhage 
(SAH). The stent stenosis rate for incomplete PComA aneu-
rysms occlusion was also 10.5% (2/19). Upon deployment 
of the PED, intraoperative angiographic assessment revealed 
that the PComA was covered in 18 patients (94.7%), with 
complete occlusion observed in one patient (5.6%). Subse-
quent postoperative follow-up imaging showed a PComA 
occlusion rate of 11.1% (2/18), and notably, none of the 
fetal PComAs were occluded during PED treatment. Fur-
thermore, when comparing treatment outcomes between 
the incomplete PComA aneurysm occlusion group and the 
complete PComA aneurysm occlusion group, no signifi-
cant differences were observed. Detailed characteristics of 
treatment outcomes between these groups are provided in 
Table 2.

Predictors of incomplete aneurysm occlusion

In the univariate analysis, the use of coils was significantly 
associated with incomplete occlusion of PComA aneu-
rysms, with an odds ratio (OR) of 0.21 (95% confidence 
interval [CI] 0.06–0.66; p = 0.012). Additionally, there was 
a trend towards a higher odds ratio of ischemic stroke his-
tory for incomplete PComA aneurysm occlusion (OR 7.06, 
95% CI 0.64-157.41; p = 0.119). However, factors such as 
aneurysm size (OR 1.02, 95% CI 0.95–1.10; p = 0.574), age 
(OR 0.99, 95% CI 0.95–1.05; p = 0.814), and fetal PComA 
(OR 0.69, 95% CI 0.18–2.23; p = 0.557) showed no signifi-
cant association with aneurysm occlusion status. In multi-
variate analysis, use of coils (OR 0.01, 95% CI 0.001–0.12; 
p = 0.001) were associated with lower odds of incomplete 
PComA aneurysm occlusion. And aneurysm size (OR 1.25, 
95% CI 1.10–1.46; p = 0.002) were associated with higher 
odds of incomplete aneurysm occlusion. (Table 3)

Discussion

In our study of PComA aneurysms treated with the PED, 
several key findings emerged: (1) a favorable complete 
occlusion rate, (2) no instances of aneurysm recurrence 

expansion covariates, were included in a multivariate logis-
tic regression analysis. A significance level of P < 0.05 was 
considered statistically significant. The statistical analyses 
were performed using SPSS version 22 (SPSS, Chicago, 
USA).

Results

Descriptive overview of incomplete occlusion and 
recurrence

A total of 898 consecutive aneurysms treated with the PED 
were initially identified in our institution. Among them, 121 
first-treated PComA aneurysms with PED were initially 
included in this study. However, after applying the inclusion 
criteria, 15 patients with concurrent other cerebrovascular 
diseases, five patients with missing baseline characteris-
tics, and 21 patients without radiological follow-up out-
comes were excluded. Consequently, 80 PComA aneurysms 
treated with PED, which underwent follow-up imaging, 
were included in the final cohort.

Assessed by the angiographic follow-up outcomes 
(median follow-up period 8.0 [5.0–15.0] months), 61 
PComA aneurysms (76.3%) were completely occluded, 
while 19 PComA aneurysms (23.8%) exhibited persistent 
incomplete occlusion. Among the incompletely occluded 
PComA aneurysms, all were initially incompletely occluded 
at postoperative angiography and did not show increased 
contrast filling during follow-up. Consequently, the recur-
rence rate of PComA aneurysm treated with PED in our 
study was 0.0% (0/80). (Tables 1 and 2)

Baseline characteristics

In Table  1, the characteristics of PComA aneurysms with 
incomplete occlusion are presented. All the identified cases 
were unruptured aneurysms, and patients presented with a 
favorable condition (mRS score ≤ 2) upon admission. The 
mean age of these patients was 54.63 ± 12.25 years, with 
a majority being female (68.4%). The median aneurysm 
size and aneurysmal neck measured 11.40 [6.80, 13.90] mm 
and 6.80 [5.25, 10.45] mm, respectively. Notably, four fetal 
PComAs were identified among the incorporated PComAs. 
Among the incompletely occluded PComA aneurysms, 17 
were saccular (89.5%), one was dissecting (5.3%), and one 
was fusiform (5.3%). Comparing incompletely occluded 
with completely occluded aneurysms, we observed sig-
nificantly lower rates of coil usage (21.1% vs. 55.7%, 
P = 0.017), a lower rate of coil packing (loose packing 
rate 21.1% vs. 24.6%, dense packing rate 0.0% vs. 31.1%; 
P = 0.009), and shorter operative times (91.00 [76.25, 
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outcome aligns with previous studies on PED treatment for 
PComA aneurysms, which reported complete occlusion 
rates ranging from 69.4 to 87.2% [15, 17, 18]. Importantly, 
these outcomes are comparable to those observed for aneu-
rysms located in the internal carotid artery and other sites, 

during the follow-up period, and (3) associations between 
incomplete PComA aneurysm occlusion and the use of coils 
and aneurysm size.

PComA aneurysms with complete occlusion constituted 
76.3% of all treated cases with follow-up angiography. This 

Table 1  Baseline information of patients, aneurysms, and procedure for the posterior communicating artery aneurysms treated with pipeline 
embolization device
Variable Total PComA aneurysm (n = 80) Complete PComA aneu-

rysm occlusion(n = 61)
Incomplete PComA aneu-
rysm occlusion(n = 19)

P value

Patient characteristics
  Age (year) 55.12 ± 10.52 55.28 ± 10.04 54.63 ± 12.25 0.817
  Female 60 (75.0) 47(77.0) 13 (68.4) 0.649
  BMI (kg/m2) 25.17 ± 2.87 25.16 ± 2.91 25.20 ± 2.84 0.957
  Unfavorable condition at admission 3 (3.8) 3 (4.9) 0 (0.0) 0.769
  Comorbidities
    History of SAH 4 (5.0) 3 (4.9) 1 (5.3) > 0.999
    Hypertension 38 (47.5) 29 (47.5) 9 (47.4) > 0.999
    Hyperlipidemia 1 (1.2) 1 (1.6) 0 (0.0) > 0.999
    Diabetes 11 (13.8) 9 (14.8) 2 (10.5) 0.932
    Coronary heart diseases 3 (3.8) 2 (3.3) 1 (5.3) > 0.999
    History of hemorrhage 2 (2.5) 2 (3.3) 0 (0.0) > 0.999
    History of Ischemic stroke 3 (3.8) 1 (1.6) 2 (10.5) 0.276
  Smoking 8 (10.0) 6 (9.8) 2 (10.5) > 0.999
  Drinking 6 (7.5) 5 (8.2) 1 (5.3) > 0.999
Aneurysm characteristics
  Ruptured aneurysm 2 (2.5) 2 (3.3) 0 (0.0) > 0.999
  Size (mm) * 9.80 [5.10, 15.17] 8.60 [4.80, 15.40] 11.40 [6.80, 13.90] 0.538
  Neck (mm) * 5.60 [3.70, 10.03] 5.50 [3.60, 9.70] 6.80 [5.25, 10.45] 0.156
  Parent artery diameter (mm) 3.42 ± 0.66 3.43 ± 0.63 3.37 ± 0.76 0.728
  Fetal PComA 21 (26.2) 17 (27.9) 4 (21.1) 0.771
  Sidewall aneurysm 77 (96.2) 59 (96.7) 18 (94.7) > 0.999
  Morphology 0.2
    Saccular 75 (93.8) 58 (95.1) 17 (89.5)
    Blister 2 (2.5) 2 (3.3) 0 (0.0)
    Dissecting 1 (1.2) 0 (0.0) 1 (5.3)
    Fusiform 2 (2.5) 1 (1.6) 1 (5.3)
Operative characteristics
  PED type > 0.999
    Classic 16 (20.0) 12 (19.7) 4 (21.1)
    Flex 64 (80.0) 49 (80.3) 15 (78.9)
  Use of coils 38 (47.5) 34 (55.7) 4 (21.1) 0.017
  Packing degree of coils 0.009
    No coil 42 (52.5) 27 (44.3) 15 (78.9)
    Loose packing 19 (23.8) 15 (24.6) 4 (21.1)
    Dense packing 19 (23.8) 19 (31.1) 0 (0.0)
  Use of balloon 7 (8.8) 4 (6.6) 3 (15.8) 0.436
  Stent diameter (mm) 4.08 ± 0.48 4.06 ± 0.47 4.13 ± 0.52 0.561
  Stent length (mm) * 22.50 [20.00, 26.25] 20.00 [20.00, 25.00] 25.00 [20.00, 30.00] 0.479
  Operative time (min) * 135.00 [90.00, 176.50] 145.50 [102.75, 180.00] 91.00 [76.25, 147.25] 0.039
Hospitalization cost ($) * 37987.86 [34192.24, 45920.33] 40499.95 [34907.30, 

46494.92]
34223.67 [33652.17, 
41388.32]

0.102

Continuous variables are described as (mean ± standard deviation) and categorical variables as number (%) unless otherwise stated
*Data is described as median [P25, P75]
PComA, posterior communicating artery; BMI, Body mass index; SAH, subarachnoid hemorrhage; PED, pipeline embolization device
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factors in different research studies, which may affect the 
comparison of treatment outcomes with FD. Therefore, as 
experience with upgraded FD grows, further exploration 
of optimal treatment strategies for complex PComA aneu-
rysms is warranted.

In our study, no instances of aneurysm recurrence were 
observed in PComA aneurysms treated with the PED. Unlike 
immediate occlusion achieved through surgical clipping or 
coiling embolization, the mechanism of aneurysm occlusion 
with the PED involves gradual endothelial cell growth at the 
aneurysm neck and thrombosis within the sac. This process 
leads to eventual aneurysm occlusion, even in cases ini-
tially presenting with incomplete occlusion at PED deploy-
ment [27]. The efficacy of the PED in achieving aneurysm 
occlusion without the need for unnecessary repeated angi-
ography has been demonstrated in previous studies on IAs 
[11]. Thus, in PComA aneurysms characterized by complex 

[22, 23] underscoring the favorable effectiveness of the PED 
for PComA aneurysms. Regarding alternative treatments, 
studies have reported incomplete aneurysm rates of approx-
imately 32.0–33.1% for PComA aneurysms treated with 
simple coiling [4, 8]. While direct comparisons between 
PED and coiling outcomes are lacking, our data suggest that 
the angiographic outcomes of PED are at least equivalent 
to those of coiling procedures. In addition to the PED, the 
Surpass Streamline device was also utilized in the treat-
ment of PComA aneurysms. Computational fluid dynamics 
studies have shown that Surpass has effective outcomes for 
fetal-type PComA aneurysms compared to other FD [24]. 
Previous research has suggested complete occlusion rates 
ranging from 73.7 to 77.8% for PComA aneurysms treated 
with Surpass, consistent with the findings of our study [25, 
26]. However, it is important to acknowledge the impact 
of inconsistent baseline characteristics and confounding 

Table 2  Recurrence and treatment outcomes of the posterior communicating artery aneurysms treated with pipeline embolization device
Total PComA aneu-
rysm (n = 80)

Complete PComA aneu-
rysm occlusion(n = 61)

Incomplete PComA aneu-
rysm occlusion(n = 19)

P value

Aneurysm recurrence 0 (0.0) - 0 (0.0) -
Unfavorable functional outcome at follow-up 3 (3.8) 1 (1.6) 2 (10.5) 0.276
Intraoperative complications
  Rupture 0 (0.0) 0 (0.0) 0 (0.0) -
  Stent thrombosis 1 (1.2) 1 (1.6) 0 (0.0) > 0.999
Postoperative complications during follow- up 11 (13.8) 9 (14.8) 2 (10.5) 0.932
  SAH 2 (2.5) 1 (1.6) 1 (5.3) 0.966
  Postoperative total ischemic stroke 9 (11.2) 8 (13.1) 1 (5.3) 0.596
  TIA 7 (8.8) 6 (9.8) 1 (5.3) 0.88
  Mild ischemic stroke 2 (2.5) 2 (3.3) 0 (0.0) > 0.999
  Severe ischemic stroke 1 (1.2) 1 (1.6) 0 (0.0) > 0.999
Stent stenosis rate 11 (13.8) 9 (14.8) 2 (10.5) 0.932
PComA status
  Covered PComA 73 (92.4) 55 (91.7) 18 (94.7) > 0.999
  Intraoperative occluded PComA* 1 (1.4) 0 (0.0) 1 (5.6) 0.554
  Postoperative occluded PComA* 12 (16.4) 10 (18.2) 2 (11.1) 0.737
  Postoperative occluded fetal PComA* 1 (5.0) 1 (6.2) 0 (0.0) > 0.999
Angiographic follow-up month 8.00 [5.00, 15.00] 8.00 [5.00, 18.00] 7.00 [2.50, 11.00] 0.106
Clinical follow-up month 38.50 [27.75, 50.00] 39.00 [29.00, 50.00] 31.00 [25.50, 50.00] 0.568
Continuous variables are described as median [P25, P75] and categorical variables as number (%)
* Values are calculated based on the number of covered PComA
PComA, posterior communicating artery; SAH, subarachnoid hemorrhage; TIA, transient ischemic attack

Table 3  Univariate and multivariate analyses of incomplete occlusion in posterior communicating artery aneurysms treated with pipeline embo-
lization device
Covariate Univariate analysis Multivariate analysis

OR (95% CI) P value Adjusted OR (95% CI) P value
Use of coils 0.21(0.06–0.66) 0.012 0.01(0.001–0.12) 0.001
Age 0.99(0.95–1.05) 0.814 0.99(0.94–1.06) 0.935
Aneurysm size 1.02(0.95–1.10) 0.574 1.25(1.10–1.46) 0.002
Ischemic stroke history 7.06 (0.64-157.41) 0.119 10.46(0.49–396.50) 0.146
Fetal PComA 0.69(0.18–2.23) 0.557 0.41(0.08–1.71) 0.250
OR, odds ratio; CI, confidence interval
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of fetal PComA, treatment outcomes, and differences in 
stent usage across studies. Furthermore, the coverage and 
occlusion of PComA or fetal PComA do not appear to be 
associated with aneurysm occlusion. As suggested by sev-
eral studies of meta-analysis, favorable outcomes including 
aneurysm obliteration and acceptable complications were 
reported in IA treatment with FD involving covered branch 
vessels [30, 31]. Although fetal-type PComA is a common 
anatomical variation with potential theoretical implications 
for clinical and angiographic outcomes, its precise effect 
on PComA aneurysms treated with endovascular therapy 
remains unclear. Further investigation is necessary to deter-
mine whether PComA aneurysms with large size or other 
potential risk factors may benefit from alternative treatment 
modalities.

Limitations

This study has several limitations that should be acknowl-
edged. Firstly, its retrospective, single-center, descriptive 
design and the existing loss of angiographic follow-up out-
comes restricted the generalizability of our findings. Our 
analysis primarily focused on the incomplete occlusion rate 
and recurrence rate of PComA aneurysms treated with PED 
at our center. Secondly, the median angiographic follow-up 
time was less than one year, potentially impacting the assess-
ment of PED’s long-term effectiveness. Thirdly, despite 
being one of the largest cohorts of PComA aneurysm with 
PED, the sample size of our study may have restricted the 
inclusion of a comprehensive set of covariates in the mul-
tivariate logistic regression analysis. Additionally, PComA 
aneurysms treated with alternative endovascular or surgi-
cal interventions during the study period were not included 
in our analysis, which could introduce bias. Further stud-
ies comparing the PED with other treatment modalities are 
imperative to determine the optimal approach for managing 
PComA aneurysms.

Conclusions

In our study, PComA aneurysms treated with the PED 
demonstrated a favorable complete occlusion rate, with no 
instances of recurrence observed during follow-up. Addi-
tionally, we found that aneurysm size and the use of coils 
may influence the likelihood of incomplete occlusion. These 
findings suggest that the PED is an effective treatment for 
PComA aneurysms. However, further research is needed 
to explore the optimal procedural strategy, particularly for 
managing large PComA aneurysms.

hemodynamic profiles, the PED has shown satisfactory 
angiographic outcomes in aneurysm recurrence. Studies on 
PComA aneurysm recurrence have indicated that treatment 
modality plays a significant role, with aneurysms treated 
with coiling being more prone to recanalization [8, 28]. 
Factors such as aneurysm size, presence of a fetal PComA, 
immediate aneurysm occlusion, use of assisted stents, and 
degree of coil packing have been reported to be associated 
with recurrence in PComA aneurysms treated with coil-
ing embolization [5, 6, 29]. However, there was no prior 
research describing the recurrence of PComA aneurysm 
treated with PED. Despite the different mechanism of coil-
ing and PED as well as the low concern for aneurysm recur-
rence in the treatment of PED, further research is needed to 
investigate the possible impact of the above factors in PED 
treatment and elucidate the detailed mechanisms underlying 
aneurysm occurrence.

The baseline information of PComA aneurysms showed 
that the incomplete occlusion group showed shorter median 
operative time and a lower rate of assisted coils emboliza-
tion. This difference in operative time may be attributed to 
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use of adjunctive coil embolization tends to prolong proce-
dure times due to the additional application of coiling. The 
analysis of predictor factors for occlusion of PComA aneu-
rysms in our study revealed that the use of coils was asso-
ciated with complete occlusion, while aneurysm size was 
associated with incomplete occlusion. These findings align 
with prior studies investigating the use of the PED in IAs, 
which have consistently demonstrated the influence of coils 
and aneurysm size on occlusion outcomes for PComA aneu-
rysm. Specifically, a previous study focusing on PComA 
aneurysms treated with PED also highlighted the associa-
tion of large size and incorporated vessels with angiographic 
outcomes [17]. Given the complexity of large aneurysms 
with more complex hemodynamic characteristics, dili-
gent attention during the follow-up period is warranted. 
However, the impact of fetal-type PComA on aneurysm 
occlusion remains contentious. While some studies of FD 
treatment for PComA aneurysms have suggested an associa-
tion between fetal PComA and incomplete occlusion, [14, 
16, 18] others have found no significant correlation [15, 17]. 
In our study, we found no association between fetal-type 
PComA and incomplete occlusion. Despite the characteris-
tic larger vessel diameter and increased blood flow associ-
ated with fetal PComA, the mechanism of PED in achieving 
aneurysm occlusion involves the reduction of flow through 
the aneurysm sac via endothelization of the aneurysm neck, 
which appears effective even in higher hemodynamic cir-
cumstances. And the discrepancies in these findings may be 
attributed to variations in baseline information, definitions 
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