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Pros and Cons of Exoscopic Intracranial Aneurysm Repair
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Department of Cerebrovascular Surgery, International Medical Center, Saitama Medical
University, Hidaka, Saitama, Japan

Summary: Background: Exoscopes have recently been introduced in the neurosurgical field and their Key words:

usefulness has been reported. Exoscopes can improve surgical field visibility with 4K-3D monitors - exoscope

and alleviate the physical strain associated with surgeons’ neutral posture. Herein, we report our early - ORBEYE

experiences with exoscopic aneurysm surgery at our facility. - unruptured intracranial
Methods: The study sample included 134 patients with unruptured intracranial aneurysms who under- aneurysm

went surgical procedures between January 2021 and August 2022. Two patients who did not undergo - clipping

surgical clipping were excluded. The baseline characteristics, setup time, operative time, surgical

complications, and clinical outcomes were compared between exoscopic and microscopic repair.
Surg Cereb Stroke

Results: Seventy-five patients (55.1%) underwent exoscopic clipping. The patient characteristics were (Jpn) 51: 397-404, 2023

similar between the two groups. There were no significant differences in the setup time (63 min vs. 62
min; P=0.120), operative time (295 min vs. 304 min, P=0.990), rate of surgical complications (5.3% vs.
3.3%, P=0.691), or favorable outcomes (97.3% vs. 95.1%, P=0.657) between the two groups. In the post-
operative questionnaire evaluation, the exoscope received higher scores in terms of “image quality”
(78.9%), “brightness” (84.2%), “operability” (73.7%), and “education” (57.9%). In contrast, the conven-
tional microscope received higher scores in terms of “assistant work” (73.7%).

Conclusion: The benefits of the exoscope were high image quality, expanded view with digital zoom, a
compact body, and comfortable resting position, which led to reduced fatigue among neurosurgeons.
The exoscope was useful for surgical clipping, and the clinical outcomes were acceptable.
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Fig. 1 Intraoperative exoscope setup and use for aneurysm surgery.
A: Left-sided lesion. The operator and assistant use their own
monitor, and the visual axes are orthogonal.
B: Right-sided or median lesion. The operator and assistant share
the same 4K-3D monitor in close proximity.
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Table 1 Configuration details of ORBEYE in our institute

Primary item Secondary item Setting Overview
Common image adjustment Dimming area All
Dimming sensitivity Low
Normal image setting Brightness 0
AGC maximum gain 18 dB
Shutter speed Auto
Color mode Mode 4  Similary to the microscope, with suppressed red color
Contrast Normal
Image enhancement Mode 2
Structure enhancement A3
Structure enhancement B3
Contour enhancement Eb
Focus setting Focus speed 3
Focus depth 1 Shallow depth of field, with strong 3D effect
AF setting AF OFF Tracking AF is turned off, optional AF is available
AF frame ON
Synchronized AF -
Zoom + ON
Arm free ON
Motorized view ON

CBWTHIEFRICAEHERDNSL, 77—}

* Bold is a setting that the authors consider particularly impotant. AGC: automatic gain control, AF: auto focus

Table 2 Characteristics in 132 patients with unruptured aneurysms

Exoscope Microscope  Pvalue

Number of patients 75 (55.1) 57 (44.9)
Age (years), median [IQR] 68 [58, 74] 69 (62, 74] 0.426
Female sex 50 (66.7) 46 (75.4) 0.344
Left side 31 (44.9) 20 (42.6) 0.850
Size (mm), median [IQR] 581[3.7,7.01 591[4.0,7.7] 0.215
Location

ICA 28 (37.3) 15 (24.6) 0.139

MCA 24 (32.0) 32 (52.5) 0.023

ACA 8(10.7) 4 (6.6) 0.546

AcomA 27 (22.7) 15 (24.6) 0.841

VBA 0 (0) 0(0) -

Values are number (%) except where indicated otherwise.

ACA: anterior cerebral artery, AcomA: anterior communicating artery,
ICA: internal carotid artery, IQR: interquartile range, MCA: middle ce-
rebral artery, VBA: vertebrobasilar artery
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Fig. 2 Intraoperative pictures of patients with right anterior cerebral artery aneurysm.
A‘ B‘C A: Intraoperative capture with maximum optical zoom using conventional microscope (OME-9000).
B, C: Intraoperative captures with maximum optical and digital zoom using ORBEYE.

Table 3 Clinical outcomes of patients with unruptured aneurysms

Exoscope (n =75)  Microscope (n =57) Pvalue

Surgeon
Attending staff 9(12.0) 10 (16.4) 0.469
Staff 17 (22.7) 15 (24.6) 0.841
Resident 49 (65.3) 36 (59.0) 0.480
Setup time (min), median [IQR] 63 [59, 70] 62 [55, 69] 0.120
Operative time (min), median [IQR] 295 [249, 355] 304 [245, 354] 0.990
Surgical complication 4 (5.3) 2(3.3) 0.691
Favorable outcome 73 (97.3) 58 (95.1) 0.657

Values are number (%) except where indicated otherwise. IQR: interquartile range

Table 4 Details of postoperative complications

Case Age/ Location Size Device Complication Symptom Intraoperative GOS
sex management
1 67/F Lt. ICA 8.6  Microscope Optic nerve damage Partial hemianopia None GR
2 67/M Acom 6.9 Exoscope  Hypothalamic infarction Recent memory loss None GR
(transient)
3 77/F Acom 8.5  Microscope Infarction Cognitive dysfunction None MD

(It. ACA territory)
Motor aphasia

4 73/F  Lt.IC-Pcom 7.6 Exoscope Venous infarction ! Vein anastomosis  GR
(transient)

5 59/M  Lt. IC-Pcom 7.6 Exoscope Wound infection Fever, wo_und pain None GR
(transient)

6 49/F Lt IC-Pcom 5.7 Exoscope  Hypothalamic infarction Thalamlc.apha3|a None GR
(transient)

ACA: anterior cerebral artery, Acom: anterior communicating artery, GOS: Glasgow Outcome Scale, GR: good recovery, ICA: in-
ternal carotid artery, MD: moderately disability, Pcom: posterior communicating artery
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Fig. 3 Results of postoperative questionnaire evaluation.
A A: Comparison of exoscope versus conventional microscope in questions 1-8.
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B, C: Results for questions 9 and 10 (for elucidating the features of the exoscope).
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