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Supplemental Table 1. Exact search strings (updated: 20 February 2025).

((("Intracranial Aneurysm"[Mesh] OR 'intracranial aneurysm"[tiab] OR
"cerebral aneurysm'"[tiab] OR '"brain aneurysm"[tiab] OR "subarachnoid
hemorrhage"[tiab] OR  SAH[tiab]) OR  (aneurysm*[tiab] = AND
(intracranial[tiab] OR cerebral[tiab] OR brain[tiab]))) AND ("Indocyanine
Green'"[Mesh] OR  "indocyanine green"[tiab] OR ICG[tiab] OR
videoangiograph*[tiab] OR "video angiograph*"[tiab] OR "FLOW 800"[tiab]
OR fluorescen*[tiab]) AND (clipp*[tiab] OR "microsurgical clipping"[tiab]
OR microsurg*[tiab] OR intraoperat*[tiab] OR "intraoperative imaging"[tiab]
OR endovascular[tiab])

((aneurysm OR aneurysms OR ‘'intracranial aneurysm" OR "cerebral
aneurysm" OR "brain aneurysm" OR "subarachnoid hemorrhage" OR SAH)
AND ("indocyanine green" OR ICG OR "indocyanine green angiography" OR
"fluorescence angiography"” OR fluorescen®* OR "near infrared" OR
"near-infrared" OR angiograph*) AND (intraoperat* OR clipp* OR
microsurg*)

)

('intracranial aneurysm'/exp OR 'intracranial aneurysm'ti,ab OR 'cerebral
aneurysm':ti,ab OR 'brain aneurysm':ti,ab OR aneurysm*:ti,ab)

AND ('indocyanine green'/exp OR 'indocyanine green":ti,ab OR icg:ti,ab OR
videoangiograph*:tiab OR fluorescen*:tiab OR 'flow 800":tiab OR




flow800:ti,ab) AND (clipp*:ti,ab OR microsurg*:tiab OR intraoperat®:ti,ab
OR 'intraoperative imaging':ti,ab OR 'microsurgical clipping':ti,ab)

TITLE-ABS-KEY(("intracranial aneurysm" OR "intracranial aneurysms" OR

"cerebral aneurysm" OR "cerebral aneurysms" OR "brain aneurysm" OR
"brain aneurysms") AND ("indocyanine green" OR ICG OR "FLOW 800" OR
FLOWS800) AND (clipp* OR "microsurgical clipping" OR microsurg* OR
"endovascular treatment"))

TS=(( ("intracranial aneurysm" OR "intracranial aneurysms" OR "cerebral
aneurysm" OR "cerebral aneurysms" OR '"brain aneurysm" OR "brain
aneurysms" OR "subarachnoid hemorrhage" OR SAH) AND ("indocyanine
green" OR ICG OR "indocyanine green angiography" OR videoangiograph*
OR "video angiograph*" OR "FLOW 800" OR FLOWS800) AND (clipp* OR
"microsurgical clipping"” OR microsurg* OR intraoperat®* OR "intraoperative
imaging" OR endovascular OR "endovascular treatment") ))

Supplementary Table 2. Verification of ICG-VA + FLOW 800 findings across included studies



Study Verification modality Independent Verification Verification altered
used (DSA / CTA/ verification approach interpretation (FP/FN)
Puncture) performed
Oda, 2011 None No None Not assessable
Ye, 2013 CTA /DSA Yes Partial FN possible
Murai, 2016 None No None Not assessable
Goertz, 2019 CTA / DSA (selected Yes Selective FN not reported
cases)
Shah, 2019 None No None Not assessable
Chavan, 2020 None No None Not assessable
Xue, 2021 None No None Not assessable
Khasanov, 2023 None No None Not assessable
Kiris, 2024 None No None Not assessable
Rennert, 2018 CTA/DSA (only for Yes Not applicable (no Not assessable
bypass patency; no aneurysm
aneurysm clipping) misclipping
outcomes)
Nakagawa, 2017 None No None Not assessable
Munakomi, 2018 None No None Not assessable

Abbreviations: DSA: Digital Subtraction Angiography;CTA: Computed Tomography Angiography;FP:
False Positive; FN: False Negative.

Supplemental Table 3. Operational Definitions of Outcomes



Outcome Definition Example

Aneurysm remnant  Residual aneurysm filling after clipping. Persistent fluorescence / rising
FLOW 800 curve.

Vessel Reduced or absent flow in a nearby vessel. Low  fluorescence / delayed

stenosis/occlusion time-to-peak.

Misclipping Either remnant or stenosis (counted once if both Any abnormal filling or narrowing.

occur in same aneurysm).
Clip repositioning Intraoperative adjustment of the clip. Clip moved after abnormal FLOW
800 pattern.

SUPPLEMENTAL RESULTS
Study Leave-One-Out Meta-Analysis Proportion 95%-Cl 12
Omitting Omitting Chavan, 2020 —E‘— 0.08 [0.04;0.15] 49.8%
Omitting Omitting Oda, 2011 e 0.09 [0.04;0.18] 61.1%
Omitting Omitting Ye, 2013 —— 0.10 [0.05; 0.20] 55.8%
Omitting Omitting Khasanov, 2023 —E—I— 0.10 [0.05;0.20] 56.4%
Omitting Omitting Xue, 2021 —El— 0.08 [0.04;0.16] 54.0%
Omitting Omitting Goertz, 2019 —'E— 0.11 [0.06; 0.20] 50.3%
Omitting Omitting Shah, 2019 —E— 0.08 [0.04;0.17] 60.0%
Omitting Omitting Kiris —E— 0.11 [0.06; 0.20] 51.6%
Random effects model - 0.09 [0.05; 0.18] 55.1%
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Supplementary Figure 1 — Leave-one-out sensitivity analysis: Proportion of misclipping detected with
ICG-VA + FLOW 800
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Supplementary Figure 2- Funnel Plot: Proportion of misclipping detected with ICG-VA + FLOW 800

Study Leave-One-Out Meta-Analysis Proportion 95%-Cl 12
Omitting Omitting Chavan, 2020 —— 0.05 [0.03;0.11] 0%
Omitting Omitting Oda, 2011 —Er— 0.05 [0.02;0.13] 28.9%
Omitting Omitting Ye, 2013 —— 0.08 [0.04;0.14] 21.2%
Omitting Omitting Khasanov, 2023 —— 0.07 [0.03;0.14] 31.7%
Omitting Omitting Xue, 2021 —Ei 0.06 [0.02;0.15] 39.3%
Omitting Omitting Kiris, 2024 — 0.08 [0.04;0.14] 18.3%
Random effects model —— 0.07 [0.03; 0.13] 24.5%
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Supplementary Figure 3 — Leave-one-out sensitivity analysis: Proportion of Aneurysm remnants detected
with ICG-VA + FLOW 800
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Supplementary Figure 4 - Funnel Plot: Proportion of Aneurysm remnants detected with ICG-VA +

FLOW 800
Study Leave-One-Out Meta-Analysis Proportion 95%-Cl 12
Omitting Omitting Chavan, 2020 = 0.06 [0.03;0.15] 42.9%
Omitting Omitting Oda, 2011 —— 0.08 [0.04;0.16] 30.5%
Omitting Omitting Ye, 2013 — 0.08 [0.04;0.16] 25.5%
Omitting Omitting Goertz, 2019 —t— 0.08 [0.04;0.17] 25.7%
Omitting Omitting Xue, 2021 —a— 0.05 [0.02;0.13] 24.8%
Omitting Omitting Shah, 2019 —=— 0.06 [0.02;0.12] 21.3%
Random effects model -.-— 0.07 [0.03; 0.14] 29.6%
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Supplementary Figure 5 — Leave-one-out sensitivity analysis: Proportion of Vascular compromise
detected with ICG-VA + FLOW 800
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Supplementary Figure 6 - Funnel Plot: Proportion of Vascular compromise detected with ICG-VA +
FLOW 800
Study Leave-One-Out Meta-Analysis Proportion 95%-ClI 12
Omitting Omitting Chavan, 2020 e 0.07 [0.04;0.11] 12.1%
Omitting Omitting Oda, 2011 —H— 0.08 [0.03;0.17] 55.6%
Omitting Omitting Ye, 2013 —E— 0.09 [0.05;0.18] 46.6%
Omitting Omitting Goertz, 2019 —E—I— 0.09 [0.05;0.19] 45.9%
Omitting Omitting Xue, 2021 —Ei 0.08 [0.04;0.18] 55.4%
Omitting Omitting Shah, 2019 —E— 0.07 [0.03;0.15] 50.2%
Omitting Omitting Kiris —E— 0.09 [0.04;0.19] 50.9%
Random effects model - 0.08 [0.04; 0.16] 47.6%
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Supplementary Figure 7 — Leave-one-out sensitivity analysis: Proportion of Clip repositioning detected
with ICG-VA + FLOW 800
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Supplementary Figure 8 - Funnel Plot: Proportion of Clip repositioning detected with ICG-VA + FLOW
800
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Supplementary Figure 9 — Meta-regression bubble plots: Publication year predicted Misclipping

O -
211
o
=3
£ otk
@
=
5 ]
c
o
=
2
o 2
e
« .
°
4
50 60 70

Median Patient Age

Supplementary Figure 10 — Meta-regression bubble plots: Median Patient Age predicted Misclipping
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Supplementary Figure 11 — Meta-regression bubble plots: Study Design predicted Misclipping
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Supplementary Figure 12 — Meta-regression bubble plots: Publication year predicted Aneursym Remnant
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Supplementary Figure 13 — Meta-regression bubble plots: Study Design predicted Aneursym Remnant
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Supplementary Figure 14 — Meta-regression bubble plots: Publication Year predicted Stenosis/Occlusion
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Supplementary Figure 15 — Meta-regression bubble plots: Median Patient Age predicted
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Supplementary Figure 16— Meta-regression bubble plots: Study Design predicted Stenosis/Occlusion
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Supplementary Figure 17 — Meta-regression bubble plots: Publication Year predicted Clip Reposition
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Supplementary Figure 18 — Meta-regression bubble plots: Study Design predicted Clip Repositioning
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Supplementary Statistical Note

Meta-regression analyses were performed using the Freeman—Tukey double—arcsine transformed proportions to
stabilize variance across studies.
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	Supplementary Statistical Note 

