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Technical Notes for Prevention of Troubles in STA-MCA Bypass
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Summary: Superficial temporal artery-middle cerebral artery (STA-MCA) bypass is a fundamental
neurosurgery and a highly versatile technique. Off-the-job training has already been widely permeated,
and even young surgeons can learn this surgical skill through training.

However, there are various difficulties in STA-MCA bypass surgery. To perform a successful surgery
without complications, it is important for the surgeon to update their surgical skills and techniques,
receive surgical instructions as an assistant, and to have various experiences that will allow him to be
able to handle surgical complications later.

In this article, we describe important points from a more detailed viewpoint using photos and sche-
mas on how to avoid complications beforehand and perform successful STA-MCA bypass surgery.

In STA-MCA bypass surgery, to avoid complications, it is important to take care of the following: (1)
ensuring an optimal operating field, (2) gentle handling of blood vessels, (3) proper suturing.

To ensure an optimal operating field, an environment for proper suturing in a bloodless and semi-wet
condition is essential. For gentle handling of blood vessels, attention should be paid to manipulation
of the recipient/donor artery, processing method of small arterial branches, and handling method of
the suturing needle. For proper suturing, attention should be paid to prevent suturing the opposite
side, for suturing to adhere each inner membrane, and proper thread knotting, such as the Square
knot.
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Cotton patties

Fig. 1 Continuous suction system.

T
Drainage tube

AB|C A-C: Place a continuous suction tube sandwiched between the surgical
D cotton patties near the suturing place, and cover with Gelfoam® (Pfizer).

D: Schema of the continuous suction system. Cover the exposed part of
the tube with wet gauze to prevent slipping or coming off during anasto-

mosis.
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Fig. 2 Handling the silicon sheet.

Silicon sheet

Recipient artery

ADIE A-C: When laying a silicon sheet under the recipient artery, protect the brain surface on
B both sides with cotton patties and pay attention to small arterial branches.
c|l F D-F: By making small triangular notches on both sides of the silicon sheet, prevent dis-

placement its during anastomosis.
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Fig. 3 Handling the needle.

AB A: A forcible needle handling not following
the curvature puts a strain to the vessel wall
and becomes a risk for vessel damage.

B: Appropriate needle handling following the
curvature by pressing down on the back end
of the needle does not put a strain on the
vessel wall and reduces risk of vessel dam-
age.

<~--: Needle movement

<—: Forceps movement

<< : Strain force
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Fig. 4 Pulling the thread.

AB A: When the needle and thread are
pulled without adequate care, the
tension of the thread is applied to
the vessel wall.

B: By pressing down on the thread
with the other forceps, the direction
of tension to the vessel wall by the
thread can be controlled.

<—: Tension of the thread
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Recipient artery ————— 5

«—— Donor artery —\

Fig. 5 Preventing suturing of the opposite side.

A-C: By inserting one side of the donor artery into the recipient artery, prevent su-
turing the recipient artery from the opposite side.

D: Transverse section of the anastomosis. The third suture and stay sutures are
performed before one side of superficial temporal artery (STA) is inserted into the

M4.

E: Longitudinal section of the anastomosis. The opposite suture after the STA has
been inserted into the M4. The opposite M4 is covered with one side of the STA.
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Fig. 6 Direction of needle insertion.

A|B|C|D

A, C: When the insertion of the needle is oblique, the vascular walls do not get

warped and the inner membranes do not adhere adequately to each other.
B, D: By inserting the needle perpendicularly to the vessel wall, the inner mem-
branes can be adhered closely to each other.

Bold line: inner membrane
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Fig. 7 Knotting the thread.

A | B A, C, D: If the thread is knotted in a “Granny knot", the directions of the cut ends
clp E|F of the thread become inconsistent and interfere with the surrounding sutures.
G|/H B, E-H: If the thread is knotted in a “Square knot”, the directions of the cut ends

of the thread become consistent and do not interfere with the surrounding su-

tures.
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Fig. 8 Shape of the anastomosis after declamping.
A, B: If the suturing is improper, edge of anastomosis be pulled after declamping of

the blood flow.

C-F: The vessel at the anastomosis expands adequately after declamping of the

blood flow when the suturing is proper.
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