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Summary: Background: We have been practicing the two-surgeon-three-handed surgical approach
(three-hand surgery). This involves a young surgeon performing the operation and the attending sur-
geon supervising and assisting. The recent introduction of the 4K-three dimensional exoscope has en-
abled surgeons and assistants alike to access a clearer and wider surgical field. Here, we report our
practice of three-hand surgery including how to avoid and deal with intraoperative difficulties during
surgical clipping of the anterior circulation. Methods: The study included 965 patients who underwent
surgical clipping for unruptured cerebral aneurysms in the anterior circulation between January 1,
2012 and October 31, 2021. Results: All patients underwent three-hand surgery and all operations were
competed. At discharge (from the hospital), 23 (2.4%) patients decreased by 2 or more on the modified
Rankin scale. The cause was stroke in 14 patients, optic neuropathy in 7 patients, and other disorders
in 2 patients. Conclusions: Three-hand surgery for surgical clipping of unruptured cerebral aneurysms
allows young surgeons to obtain experience and achieve appropriate outcomes, while ensuring pa-
tient safety.
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Fig. 1 Typical hand positioning during three-hand surgery.
The assistant’s hand contributes to the surgery mainly
from 12 o’clock.

Fig. 2 Surgical setting under a microscope (A) or an exoscope (B-C). A: Anesthesiologist, As:
Assistant, Exo: Exoscope, Micro: Microscope, Mo: Monitor, N: Nurse, S: Surgeon
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Fig. 3 The role of the assistant during three-hand surgery for an anterior circulation unruptured cerebral aneu-
rysm. The assistant participates in applying appropriate tension to the arachnoid (A) and aneurysm (B).
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Fig. 4 Troubleshooting during a middle cerebral artery aneurysm clipping.

A|B|C

When applying a clip, bleeding occurred from the aneurysmal thin

wall (A). Inserting a tentative clip while controlling bleeding (B). Ap-
propriate use of multiple clips to occlude the aneurysmal neck (C).

Fig. 5 Troubleshooting during surgical clipping for a paraclinoid internal carotid
artery aneurysm. The carotid artery is detached from the optic nerve
and bleeding from the origin of the ophthalmic artery is noted (A, B).
Placing sutures (8-0 nylon) to stop the bleeding (C).
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