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"Scene-based' camera-holding skills and quality control for gasless
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Abstract With the development and popularization of endoscopic thyroidectomy, this surgical approach is
increasingly accepted by more medical centers and patients. However, due to its relatively narrow
operating space compared to laparoscopy and thoracoscopy, as well as issues such as the shared space
between the lens and the surgical instruments manipulated by the primary surgeon, mutual interference,

and limited visibility, it often becomes a challenging aspect of the surgery. To address this issue, the
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authors, from the perspective of the camera-holding assistant, introduce the concept of scene-based
guidance. This is achieved by standardizing the key points of operation and quality control for camera-
holding assistant during gasless axillary endoscopic thyroidectomy in three parts. The first part
standardizes preoperative preparation and the division of the operating area of the camera-holding
assistant. The second part outlines the key points of endoscope operation: "YAN GUAN LIU LU, SAN
GE PING MIAN, JIN TUI ZHAN ZHUAN" a twelve-character quality control mantra for the camera
holding. The third part focuses on the quality control of the endoscopic view field in three progressively
deeper levels: dividing the surgical area into the recurrent laryngeal nerve area, the upper pole of the
thyroid area, and the pre-tracheal area, thereby standardizing the key points and visual guidance for the
camera-holding assistant in different scenarios. Through camera-holding skills and quality control, the
surgical field is more fully and clearly visible, visual guidance is smoother, mutual interference between
the lens and instruments is reduced, the average number of lens wipes or soaks during surgery is
significantly reduced, and even secondary wiping of the lens during surgery is unnecessary, ensuring

continuous operation and saving surgical time. Here, the authors elaborate on the above points, operation

techniques, and details
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Figure 1 The triangular area, with the hook as the apex

and parallel to the surface of the pectoralis

major muscle as the base, defines the working
area for the assistant, which covers the proximal
half of the incision after the establishment of the
working space (blue triangle); the surgeon's
working area covers the distal half of the incision
after the establishment of the working space,

towards the lateral aspect (yellow triangle)
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Figure 2 Axillary approach with two-handed endoscope holding
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Figure 3 Pectoralis major plane

A: Dissecting the skin flap along the plane of the pectoralis major muscle; B: Identifying the

space between the sternal head and clavicular head of the sternocleidomastoid muscle along the muscle interstice groove;

C: Inserting the retractor into the space between the sternal head and clavicular head of the sternocleidomastoid muscle

(focus on the yellow area)
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Figure 4 [Elevation of the sternothyroid muscle to open up

the space between it and the thyroid gland, being

careful to protect the underlying internal jugular

vein (highlighted area in light yellow)

i) €—> 24l

-
R AR

Es5 SETE A RIEM
R HE R
Figure 5 Tracheal plane
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A: Identification of the inferior thyroid artery and recurrent laryngeal nerve on the affected side

(highlighted area in light yellow); B: After complete removal of the affected side thyroid gland and central lymph-adipose

tissue
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Figure 6 Three-layer progressive scene area division (with
the upper boundary being the sternothyroid
muscle, the lower boundary being the inner edge
of the cervical vascular sheath, the cephalic
boundary being the upper pole of the thyroid
gland, and the caudal boundary being above the
brachiocephalic trunk; using the lower border of
the omohyoid muscle and the level of the trachea
as reference lines, the above-mentioned

operating area is divided into the recurrent

laryngeal nerve area, the upper pole of the

thyroid area, and the pre-tracheal area)
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Figure 7 Recurrent laryngeal nerve area  A: Identifying the inferior thyroid artery and recurrent laryngeal nerve; B: View angle

from the cephalic side to the caudal and basal side (light yellow area); C: Dissecting the recurrent laryngeal nerve;
D: Clamping and dissecting the lymphatic adipose tissue behind the recurrent laryngeal nerve and the pre-esophageal space
(right VIB area); E: View angle from the cephalic side to the caudal side, with the fiber optic slightly inclined towards the
caudal side; F: Changing the view angle from the foot side to the head side (light yellow area)
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Figure 8 Upper pole of the thyroid area  A: Opening the cricothyroid space; B: Ligation of the superior thyroid vessels and

complete isolation of the upper pole of the thyroid gland; C: View angle from the cephalad side to the caudad side,

simultaneously exposing the top and bottom of the surgical field (light yellow area)
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Figure 9 Pre-tracheal area

A: Separating the thyroid pretracheal fascia from the strap muscle; B: View angle from the cephalic

side to the caudal side, simultaneously exposing the top and bottom of the surgical field (light yellow area); C: Tissue

separation of the right central area below the strap muscle; D: Tissue separation of the right central area in front of the

trachea; E: Separating the isthmus of the thyroid gland from bottom to top; F: Visual angle from foot to head (light yellow

area)
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