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Abstract
Introduction

This study aimed to evaluate post-procedural clinical courses and radiological outcomes after endovascular
treatment for unruptured intracranial aneurysms using a multi-institutional dataset and explore a
preliminary, risk-stratified outpatient follow-up framework.

Materials and methods

We retrospectively reviewed 79 endovascular treatment cases across 77 patients for unruptured intracranial
aneurysms between 2018 and 2025 at Soseikai General Hospital (Kyoto, Japan) and affiliated institutions.
Outpatient visit timing/content, adverse events, and follow-up MRI findings were analyzed.

Results

Treatment modalities included coil embolization (65 cases: 57 non-stent and eight stent-assisted) and flow
diverter (FD) placement (14 cases). Regarding coil-treated cases, stent-assisted coiling required more
frequent post-procedural antiplatelet therapy (APT) and close monitoring than non-stent coiling, whereas
non-stent coiling without post-discharge APT was associated with no early hemorrhagic events. Seven
patients required unscheduled visits before the first scheduled appointment. In the coil embolization cases,
unscheduled visits were related to an access site complication (n = 1), cerebral ischemic symptoms (n = 1),
and headache and dizziness (n = 1) in the non-stent coiling group; headache (n = 1) was reported in the
stent-assisted coiling group. In the FD group, patients presented with intracranial hemorrhage (n =

1), worsened visual function (n = 1), and headache (n = 1). At the first scheduled visit (n = 72; mean: 34.6 *
17.5 days, median: 33.0 days), clinical management primarily focused on APT adjustment. One patient
treated with an FD required emergency readmission during this visit due to exacerbation of mass effect.
When evaluated according to postoperative antithrombotic status, within three months post-procedure, any
hemorrhagic events occurred in 13.6% of the discharge APT group (n = 59), whereas none occurred in the
non-APT group (n = 20), although ischemic symptoms occurred in 10.0% (two of 20 cases). While initial
follow-up MRI (n = 66; mean: 90.2 = 33.0 days, median: 96.0 days) showed no radiological evidence of
aneurysm recurrence, it detected suspected foreign-body granulomas (two cases) and moderate parent
artery stenosis (one case). The second MRI (n = 57; mean: 317.1 # 110.0 days, median: 305.0 days) revealed
delayed recurrence in 3.5% (two of 57 cases). Over the entire follow-up, no rupture occurred; recurrence was
observed in three cases (5.1% of 59 cases with long-term follow-up MRI), and one case (1.7%; 1/59) required
retreatment, corresponding to 3.8% (3/79) and 1.3% (1/79) of the total cohort.

Conclusions

Post-procedural management may be stratified according to treatment modality and post-discharge APT.
While patients treated with FDs or stent-assisted coil embolization require intensive clinical monitoring to
detect early complications, our findings suggest that the initial scheduled outpatient visit and MRI might be
safely deferred until approximately three months after treatment in carefully selected low-risk patients
undergoing non-stent coil embolization without post-discharge APT. Individualized early visits may still be
offered to address patient anxiety. This risk-stratified approach represents a preliminary framework for
optimizing outpatient follow-up schedules.

Categories: Radiology, Neurosurgery
Keywords: antiplatelet therapy, coil embolization, endovascular treatment, flow diverter treatment, outpatient
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Endovascular therapies, including coil embolization and flow diverter (FD) placement, are established,
minimally invasive standard treatments for unruptured intracranial aneurysms. However, regular long-term
radiological follow-up is an integral component for detecting post-procedural aneurysm recurrence and
related complications [1]. Furthermore, with the increasing adoption of stent-assisted coil embolization and
modern FDs (e.g., Pipeline Embolization Device, Flow Re-Direction Endoluminal Device (FRED), and
Surpass), the management of post-procedural antiplatelet therapy (APT) has become increasingly

critical [2]. Despite its clinical significance, the optimal scheduling of outpatient visits and follow-up
imaging varies across institutions and is often determined based on institutional protocol or individual
experience rather than standardized evidence [3].

In this study, we retrospectively analyzed post-procedural outpatient follow-up and radiological outcomes
(primarily via MRI) after endovascular treatment for unruptured intracranial aneurysms across a
consolidated multi-institutional cohort. Specifically, the primary objective of this study was to evaluate
post-procedural clinical courses (including early complications and unscheduled visits) and long-term
radiological outcomes across different treatment modalities (non-stent coiling, stent-assisted coiling, and
FD placement). As a secondary objective, we aimed to explore a preliminary, risk-stratified framework for
outpatient follow-up timing and imaging schedules to provide initial insights into safe, modality-tailored
post-procedural care.

Materials And Methods

Patient selection and criteria

We retrospectively reviewed consecutive patients with unruptured intracranial aneurysms who underwent
endovascular treatment at Soseikai General Hospital (Kyoto, Japan) and affiliated institutions between 2018
and 2025. The primary unit of analysis was the treatment case. A total of 79 treatment cases across 77
patients were initially included in this study. Two patients each underwent two separate endovascular
procedures for distinct aneurysms, contributing two treatment cases each; these repeated procedures were
analyzed as independent treatment cases given their distinct lesion characteristics and follow-up

timelines. The inclusion criteria were patients of any age with unruptured intracranial aneurysms or
previously ruptured aneurysms followed up beyond three months after onset, located in either the anterior
or posterior circulation, and treated with endovascular therapies, including simple coiling, balloon- or stent-
assisted coiling, or FD placement. The exclusion criteria were patients with acute ruptured aneurysms,
patients who did not attend any post-procedural outpatient visits at our institutions (e.g., those transferred
to external hospitals for follow-up just after treatment), and patients with missing clinical or imaging
follow-up data. All eligible consecutive cases meeting the criteria were included without an a priori sample
size calculation.

Follow-up protocols and clinical definitions

Radiological follow-up was routinely performed using MRI, with evaluation focused on MRA and its source
images. Imaging was conducted using standard clinical scanners without uniform field strength restriction
(utilizing both 1.5T and 3.0T systems). Aneurysm occlusion status was evaluated based on the Raymond-Roy
occlusion classification for coil embolization and the O’Kelly-Marotta scale for FD placement. Post-
procedural antiplatelet therapy was managed according to treatment modality and institutional protocols.
Dual antiplatelet therapy (DAPT) was required for all patients undergoing stent-assisted coiling or FD
placement. For patients treated without stent deployment (e.g., simple coiling or balloon-assisted coiling),
the administration and duration of APT were determined at the discretion of the individual operator based
on thrombotic risk and aneurysm characteristics. Adverse events were defined as procedure- or medication-
related events, including neurological deficits, ischemic or hemorrhagic complications, and antiplatelet-
related bleeding. Major aneurysm recurrence was defined as recanalization requiring retreatment or
progressive filling of the aneurysm sac on follow-up imaging.

Data collection and outcomes

The evaluated parameters included the specific endovascular technique performed (simple coiling, balloon-
or stent-assisted coiling, or FD placement), the timing and clinical management of post-discharge
outpatient visits (particularly APT adjustments), the incidence and causes of unscheduled visits, the timing
and findings of post-procedural radiological follow-up (primarily via MRI), and the occurrence of
hemorrhagic or ischemic adverse events during the follow-up period. Potential confounders, such as
variations in aneurysm size, location, and specific APT regimens, were qualitatively assessed alongside
clinical outcomes.

Statistical analysis

Only descriptive statistics were performed in this study, and no inferential hypothesis testing or
comparative analyses among treatment groups were conducted. Continuous variables, including the elapsed
days post-procedure for clinical visits and imaging, were summarized using descriptive statistics, including
mean, standard deviation (SD), median, interquartile range (IQR), and range (minimum-maximum).
Categorical variables were presented as counts and percentages. All statistical summaries were computed
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Parameter

Patient demographics

Age (years), mean = SD

Sex (female), n (%)

Aneurysm
characteristics

Aneurysm size (mm),
mean + SD

Large aneurysm (=10
mm), n (%)

Location, n (%)

Internal carotid artery (C2-
C4)

Internal carotid artery
(PcomA, AchoA)

Anterior communicating
artery

Middle cerebral artery

Vertebrobasilar system /
other

using Python (version 3.10; Python Software Foundation).

Ethical considerations

This study was approved by the Institutional Review Board of Soseikai General Hospital (approval number:
RIN R8-24), which waived informed consent based on the retrospective design and an opt-out protocol with
data anonymization.

Results

Treatment modalities, initial embolization status, and discharge
medications

Of the 79 cases evaluated, treatments were categorized into three main modalities: non-stent coil
embolization (n = 57, 72.2%; including simple, balloon-assisted, and double-catheter techniques), stent-
assisted coil embolization (n = 8, 10.1%), and FD placement (n = 14, 17.7%, all for internal carotid artery
aneurysms). Overall, coil-based embolization accounted for 65 cases (82.3%), comprising the 57 non-stent
and eight stent-assisted procedures.

Descriptively, aneurysm size differed among the treatment groups. Aneurysms treated with FD had a larger
mean size (mean size: 11.2 = 4.4 mm) than those in the stent-assisted coiling (9.2 * 4.6 mm) and non-stent
coiling groups (6.0 + 2.4 mm). Large aneurysms (> 10 mm) were observed in 57.1% (8/14) of the FD group,
compared to 25.0% (2/8) in the stent-assisted coiling group and 3.5% (2/57) in the non-stent coiling group.
Subgroup comparisons were descriptive without formal hypothesis testing. Combined coil-based treatments
(n = 65) achieved sufficient embolization in 54 cases (83.1%).

Regarding antithrombotic medication at discharge, DAPT was prescribed in all 14 FD cases (100.0%) and
eight stent-assisted coiling cases (100%), including one patient in the stent-assisted group receiving DAPT
plus a direct oral anticoagulant (DOAC). Conversely, in the non-stent coiling group, single antiplatelet
therapy was utilized in 23 cases (40.4%), no antithrombotic therapy in 20 cases (35.1%), DAPT in 12 cases
(21.1%), and DOAC alone in two cases (3.5%). Baseline patient characteristics, aneurysm features, treatment
modalities, and discharge antithrombotic regimens are summarized in Table 1.

Stent-assisted coil

Overall Non-stent coil embolization group (simple, I e Flow diverter
(n=79) double-catheter, balloon-assisted) (n = 57) 8) kel group (n =14)
66.1 +

123 66.5+12.5 66.9 +11.7 63.9+12.7
61

(77.2%) 40 (70.2%) 7 (87.5%) 14 (100.0%)
72+

38 6.0+24 9.2+46 11.2+4.4

12 0, 0, 0
(15.2%) 2 (3.5%) 2 (25.0%) 8 (57.1%)

35 0, 0, [}
(44.3%) 18 (31.6%) 3 (37.5%) 14 (100.0%)
11 0, 0, 0,
(13.9%) 10 (17.5%) 1(12.5%) 0 (0.0%)

19 0, 0, 0,
(24.1%) 18 (31.6%) 1(12.5%) 0 (0.0%)

7 0, 0, 0,

(8.9%) 6 (10.5%) 1(12.5%) 0 (0.0%)

7 0, 0, 0,

(8.9%) 5 (8.8%) 2 (25.0%) 0 (0.0%)
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Immediate occlusion
status, n (%)

14
Complete occlusion (17.7%) 12 (21.1%) 2 (25.0%) 0 (0.0%)
Neck remnant 40 36 (63.2%) 4 (50.0%) 0 (0.0%)
(50.6%) ’ ’ ’
Body filling " 9 (15.8%) 2 (25.0%) 0 (0.0%)
(13.9%)
Residual flow (expected 14
0 (0.09 0 (0.09 14 (100.0
for FD) (17.7%) (0.0%) (0.0%) ( %)
Antithrombotic
medication at discharge,
n (%)
DAPT (dual antiplatelet 33
12 (21.1% 7 (87.5% 14 (100.0%
therapy) (41.8%) ( ) ( ) ( )
SAPT (single antiplatelet 23
23 (40.4% 0 (0.0% 0 (0.0%
therapy) (29.1%) ( ) ( ) ( )
No antithrombotic therapy 20 20 (35.1%) 0 (0.0%) 0 (0.0%)
(25.3%)
3
DOAC alone / combination (3.8%) 2 (3.5%) 1(12.5%)* 0 (0.0%)
. (J

TABLE 1: Baseline characteristics, aneurysm location, initial occlusion status, and discharge

medication according to treatment modalities

PcomA: posterior communicating artery; AchoA: anterior choroidal artery; DAPT: dual antiplatelet therapy; DOAC: direct oral anticoagulant; SAPT: single

antiplatelet therapy

Unscheduled visits and the first outpatient follow-up

Seven cases (8.9% of the cohort) required unscheduled outpatient visits prior to their first scheduled
appointment. In the non-stent coiling group (n = 3), the reasons for unscheduled visits included an access
site complication, cerebral ischemic symptoms, and headache and dizziness (each in one case). In the stent-
assisted coiling group (n = 1), the reason for the unscheduled visit was headache. Conversely, the FD group
accounted for three patients who presented with intracranial hemorrhage, worsening of visual symptoms,
and headache (each in one case). The patients who experienced intracranial hemorrhage and visual
worsening required immediate inpatient readmission due to the severity of these adverse events.

Excluding these seven unscheduled patients, a total of 72 cases attended their first regular scheduled
outpatient visit. For these cases, the interval from treatment to the visit averaged 34.6 * 17.5 days (median:
33.0 days, IQR: 18.0 days, range: 10-110 days). Clinical management at the first visit included consultation
only (no APT prescription) in 30 cases and APT or antithrombotic prescription in 42 cases (continuation or
adjustment in 26, dose reduction in 16). Five patients exhibited symptoms related to bleeding tendencies,
such as subcutaneous hematoma, at the first visit, and APT dose reduction was conducted in three of these
cases. Regarding radiological evaluation, nine cases (12.5% of the scheduled group) underwent their initial
follow-up MRI concurrently on the day of their first outpatient visit, whereas the remaining cases scheduled
their imaging at a later date. One patient in the FD group presented with neurological deterioration
secondary to mass effect exacerbation at the first scheduled visit, which necessitated an emergency
inpatient admission. The timing of scheduled outpatient visits and radiological follow-up is summarized in
Table 2.

2026 Matsubara et al. Cureus 18(10): e118526. DOI 10.7759/cureus.118526

40of9


javascript:void(0)

Cureus

Part of SPRINGER NATURE

Number of cases Mean * SD Median IQR Range (min-max)
Follow-up event

(n) (days) (days) (days) (days)
Clinical follow-up
First scheduled outpatient visit 72 34.6 +/-17.5 33.0 18.0 10-110
Radiological follow-up
Initial scheduled MRI (early phase) 66 90.2 +/- 33.0 96.0 35.8 22-179
Second scheduled MRI (delayed

57 317.1 +/- 110.0 305.0 109.0 103-586
phase)
Final MRI follow-up (long-term phase) 59 417.3 +/- 126.8 383.0 135.0 205-799

TABLE 2: Summary of elapsed time (days) from procedure to outpatient visits and follow-up MRI

Among the 59 cases with long-term MRI follow-up, two cases were excluded from the second scheduled MRI analysis due to uncertain examination timing
(n=57).

Symptomatic adverse events during subsequent outpatient follow-up

During subsequent outpatient follow-up after the first visits, symptomatic adverse events occurred in three
patients. These consisted of drug-induced pancytopenia attributed to clopidogrel at 4.5 months post-FD
placement (one patient), a scattered cerebral infarction due to self-discontinuation of APT at 14.5 months
post-stent-assisted coiling (one patient), and a symptomatic white matter lesion caused by a suspected
foreign-body granuloma at three months post-balloon-assisted coiling (one patient).

Adverse events within three months post-procedure according to
medication status at discharge

We examined early adverse events occurring within three months post-procedure according to
antithrombotic status at discharge. For this analysis, three cases receiving oral anticoagulants were included
in the APT group as part of post-procedural antithrombotic management.

In the non-APT group (n = 20 cases), no hemorrhagic adverse events were observed (0%), although two
patients (10.0%) developed ischemic symptoms. Conversely, in the APT group (n = 59 cases), no ischemic
adverse events were documented (0%), whereas eight patients (13.6%) experienced hemorrhagic adverse
events.

The remaining 51 cases (86.4%, 51/59) in the APT group and 18 (90.0%, 18/20) in the non-APT group had no
adverse events. Descriptively, early hemorrhagic events occurred exclusively in the APT group, while early
ischemic symptoms occurred only in the non-APT group. Early post-procedural adverse events according to
discharge antithrombotic status are summarized in Table 3.
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Post-procedural adverse events APT group (n = 59) Non-APT group (n = 20) Total (n =79)
Ischemic events
Ischemic stroke / transient ischemic attack 0 (0.0%) 2 (10.0%) 2 (2.5%)

Hemorrhagic events

Intracranial hemorrhage 1(1.7%) 0 (0.0%) 1(1.3%)
Puncture site complications 2 (3.4%) 0 (0.0%) 2 (2.5%)
Minor bleeding (subcutaneous bleeding, epistaxis, etc.) 5 (8.5%) 0 (0.0%) 5 (6.3%)
Total patients with hemorrhagic events 8 (13.6%) 0 (0.0%) 8(10.1%)

TABLE 3: Summary of post-procedural adverse events categorized by medication status at
discharge

APT: antiplatelet therapy

Radiological follow-up (MRI) outcomes

Excluding MRIs obtained during unscheduled visits, the initial scheduled MRI (early phase) was performed
in 66 cases at a mean of 90.2 * 33.0 days (median: 96.0 days, IQR: 35.8 days, range: 22-179 days) after
treatment. At this time point, no radiological evidence of aneurysm recurrence or marked deterioration of
embolization status was observed, and no new ischemic lesions were detected. However, white matter
lesions suggestive of foreign-body granulomas were identified in two patients (including one symptomatic
patient requiring hospitalization) [4], and moderate parent artery stenosis was observed in one patient.

After excluding cases with uncertain examination timing, the second scheduled MRI (delayed phase) was
performed in 57 cases at a mean of 317.1 = 110.0 days (median: 305.0 days, IQR: 109.0 days, range: 103-586
days) after treatment. At this time point, two of the 57 cases (3.5%) demonstrated intra-aneurysmal blood
flow signals suggestive of aneurysm recurrence.

A total of 59 cases completed long-term MRI follow-up, including two cases in which the precise timing of
the second scheduled MRI could not be identified (n = 57 for the second scheduled MRI analysis). The overall
mean final MRI follow-up period across the evaluated cohort was 417.3 = 126.8 days (median: 383.0 days,
IQR: 135.0 days, range: 205-799 days; corresponding to approximately 6.7 to 26.3 months). During the
entire follow-up period, no aneurysm rupture occurred. Overall, aneurysm recurrence was identified in

5.1% (three of the 59 cases) with the long-term imaging follow-up cohort (corresponding to 3.8% (3/79) of
the total cohort), observed at 14, 15, and 24 months post-procedure. Among these cases, one patient (1.7%
(1/59) of cases with long-term MRI follow-up; corresponding to 1.3% (1/79) of the total cohort) underwent
endovascular retreatment. The timing of radiological follow-up is summarized in Table 2.

Discussion

The present study demonstrated that the clinical course after endovascular treatment for unruptured
intracranial aneurysms differs according to treatment modality and post-procedural antithrombotic
management. Early symptomatic complications were observed almost exclusively in patients requiring
intensive antiplatelet therapy, particularly those treated with FDs. Intracranial hemorrhage, worsening
visual symptoms, and progressive mass effect resulted in unscheduled outpatient visits or emergency
readmission, highlighting the importance of close clinical surveillance during the first month after
treatment. These findings are consistent with previous reports describing the unique risk profile associated
with flow-diverting devices [5].

By contrast, early radiological follow-up yielded limited additional information regarding aneurysm
recurrence. No recurrence was detected on initial follow-up MRI performed at a mean of 90.2 days (range:
22-179 days) after treatment, although clinically relevant incidental findings, including suspected foreign-
body granulomas and parent artery stenosis, were identified. While valuable for identifying uncommon
treatment-related complications, these observations suggest that routine MRI within the first month is
unlikely to improve detection of aneurysm recurrence in appropriately selected patients.

Several investigators have demonstrated that aneurysm recurrence after coil embolization generally
develops over a longer time course rather than in the immediate post-procedural period [1,3,6-11]. Long-
term follow-up remains essential because delayed recanalization and recurrence may occur several years
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after treatment. Specifically, Crobeddu et al. reviewed two decades of literature on post-coiling recurrence
across both ruptured and unruptured aneurysms, emphasizing that managing recurrent aneurysms requires
evaluating long-term occlusion stability rather than relying on immediate retreatment [8]. Rizvi et al.
reported an overall retreatment rate of 4.9% and an annual post-treatment rupture rate of only 0.48%,
identifying aneurysm size and incomplete initial occlusion as the principal predictors of recurrence [11].
Likewise, Abdalkader et al. found that major recurrence within the first six months was uncommon and was
not observed among satisfactorily treated unruptured aneurysms [6]. Furthermore, a recent review on
unruptured aneurysms by Cho et al. demonstrated that routine early follow-up MRA rarely alters clinical
management in adequately occluded, low-risk cases, reinforcing the feasibility of deferring initial imaging in
stable patients [7].

Regarding FD placement, long-term occlusion stability remains the primary focus. Landmark studies, such as
the PUFS trial, have demonstrated that complete aneurysm occlusion rates progressively increase over time,
exceeding 95% at five years with minimal delayed recanalization [12]. In addition, a comprehensive meta-
analysis by Shehata et al. demonstrated that long-term occlusion rates following FD treatment for
unruptured aneurysms progressively increased over time, from 77.0% at one year to 89.4% at three years and
96.0% at five years, with no delayed ruptures and a low overall in-stent stenosis rate of 4.8% [13].
Furthermore, in-stent stenosis typically stabilizes or spontaneously regresses within one year post-
procedure without clinical sequelae [14]. Therefore, early asymptomatic vessel changes may not necessarily
warrant immediate re-intervention, providing an initial rationale for a streamlined, risk-stratified follow-up
strategy. In our study, aneurysm recurrence was identified in three of the 59 cases with long-term
radiological follow-up (5.1%; corresponding to 3.8% [3/79] of the overall cohort) at 14, 15, and 24 months
post-procedure, spanning a mean final MRI follow-up period of 417.3 days (range: 205-799 days).

Descriptively, coil-based treatments (comprising 57 non-stent and eight stent-assisted procedures) and FD
placement exhibited distinct clinical profiles without formal statistical hypothesis testing. Taken together
with our findings, these studies suggest that routine MRI within the first month provides limited additional
value for detecting aneurysm recurrence, whereas continued long-term radiological surveillance remains
essential. Based on these findings, outpatient follow-up should be individualized according to treatment
modality and patient risk. Patients undergoing FD placement or stent-assisted coil embolization,
particularly those requiring prolonged antiplatelet therapy, warrant early clinical assessment because of the
risk of procedure- and medication-related complications. Conversely, patients achieving satisfactory non-
stent coil embolization without post-discharge antiplatelet therapy experienced an uncomplicated early
clinical course and no early recurrence in our cohort. For these carefully selected low-risk patients, deferring
the first routine outpatient visit and MRI until approximately three months after treatment may represent a
feasible option, provided that long-term radiological surveillance is maintained. Early follow-up should
nevertheless remain available whenever clinically indicated or requested by the patient. To our knowledge,
few previous studies have specifically addressed the optimal timing of routine outpatient follow-up after
endovascular treatment for unruptured intracranial aneurysms. Our findings integrate both clinical and
radiological outcomes to provide a preliminary, risk-stratified framework.

This study has several limitations. First, its retrospective design and relatively small sample size limit the
generalizability of the findings and inherently introduce potential selection bias. Second, as no formal
statistical testing was performed, subgroup comparisons remain purely descriptive. Third, treatment
strategies and follow-up schedules were not completely standardized, which may have led to confounding by
treatment indication (e.g., selection of FDs or stent-assisted coiling based on complex aneurysm morphology
or location). Fourth, the relatively short follow-up period and the lack of long-term MRI follow-up data for a
portion of cases (59 of 79 cases completed long-term MRI follow-up) may introduce potential follow-up bias
in evaluating long-term aneurysm recurrence. Finally, platelet function testing was not routinely performed,
precluding assessment of the relationship between antiplatelet responsiveness and adverse events.
Consequently, the risk-stratified outpatient follow-up strategy proposed in this study should be interpreted
as a preliminary proposal rather than a definitive protocol, and larger prospective, longitudinal studies are
warranted to validate its feasibility.

Conclusions

Post-procedural stratified outpatient follow-up after endovascular treatment for unruptured intracranial
aneurysms may be optionally tailored according to treatment modality and post-discharge antiplatelet
management. Patients treated with flow diverters or stent-assisted coil embolization require close early
clinical surveillance because of the risk of procedure- and medication-related complications. By contrast,
our preliminary observations suggest that carefully selected patients who achieve satisfactory coil
embolization without stent deployment or post-discharge antiplatelet therapy could safely defer the first
routine outpatient visit and MRI until approximately three months after treatment, provided that
appropriate long-term radiological surveillance is maintained. This risk-stratified follow-up strategy may
facilitate more efficient postoperative management while maintaining patient safety and preserving the
option of individualized early follow-up when clinically indicated or requested by the patient. Given our
retrospective design and modest sample size, this pilot framework provides an initial step toward
streamlining post-procedural care while preserving patient safety.
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