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Background and Objectives In recent years, surgical imaging has become important for
legal and educational purposes. Significant improvements can be made from the surgeon’s
point of view in recording surgical procedures, particularly with respect to the action camera
with high-definition video recordings. For otolaryngologic surgery, the surgical view is nar-
row, and there is a limit to proper imaging using the existing lens of the action camera. There-
fore, we aimed to find out if we could obtain surgical images through simple modification of
action camera.
Materials and Method The action camera was modified to match the surgical field. We se-
lected a suitable lens for otolaryngology surgery using a calculation formula. The action cam-
era was simply modified according to the design. The modified action camera can be mounted
on the surgeon’s head or the surgical light. We compared the images taken with the modified
action camera and the images taken with the existing camcorder. The modified action camera
was able to capture a narrow surgical field for otolaryngologic surgery.
Results Unlike the existing method, we were able to obtain high-quality images using a
modified action camera at the first person’s viewpoint without auxiliary manpower.
The action camera was considerably cost effective compared to other methods of recording
surgery.
Conclusion The modified action camera allows for high-definition, cost-effective, and first-
person viewpoint for otolaryngologic surgery. The modified action camera allows for detailed
videography that can enhance surgical teaching, presentation and patient education materials.
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Table 1. Action camera

Item specifics
Battery: 3.7 V
Battery Capacity: 200 mAh

Model name: $J4000 Wifi
Waterproof depth: 30 M
CMOS sensor: AR0O330
Viewing angle: 170°

Life-span: <120 mins
Dimension: 29.8 X 59.2x 41 mm
Weight (grams)

Without battery: 44

With battery: 58
Video output: 1920 1080 30 fps

1280 % 720 60 fps

Audio output: speaker Video format: MOV
HDMI output: HDMI Effective pixels: 12M/8M/5M/2M
Storage: micro SD (Up to 32GB) Image format: JPEG

Focus: 12 cm—infinite
Wifi: support

Sensor size: 1/2.3 inches
Maximum aperture: F2.8
Audio input: microphone
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Lens calculator
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Fig. 1. Field of view and focal length.

www.kjorl.org 37



Korean J Otorhinolaryngol-Head Neck Surg 1 2019;62(1):36-42

Table 2. Focal length and field of view

Focal length (mm) Aperture (f stop) Horizontal field of view (°) Native megapixel support (MP) Price (USD)
16 2.0 22 3 40.00
25 2.0 14 5 60.00

25 mm 16 mm 25mm 16 mm ‘

Fig. 2. Lens (25 and 16 mm). Front view (A) and side view (B).

‘ Before mounting ‘ After mounting
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Fig. 4. Head mount and clip mount. Head mount-before mounting
(A) and after mounting (B). Clip mount-before mounting (C) and
after mounting (D).

Fig. 3. Action camera remodeling. Before remodeling (A), remov-

ing the front cover (B), separation of lens and fixed frame (C), . = ~

complete decomposition (D), combination of the front cover (E), H7t 2E7E Eek(Fig. 3B). A2E A W o 2 57

and lens replacement (F). B2l 5 TN UALE Boldl Fig. 3C} o] 94 23
7} 7Vsstth(Fig. 3D).
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Fig. 6. Difference in angle of view for each lens in rhinoplasty. Conventional lens (wide-angle lens) (A), 16 mm lens (B), and 25 mm lens
(C).
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=}t < 3Is] Y3l o]H]AZ 9] septoplasty, tonsillectomy,

No distortion Barrel distortion Pincushion distortion
H :
j oo L B
(a) Camcorder (no distortion) (b) Modified action camera (no distortion)
A (b) Modified action camera

Fig. 7. Lens distortion test and focusing test. Camcorder distortion test-no distortion A(a), modified action camera-no distortion A(b),
camcorder focusing test B(a), and modified action camera B(b).

Fig. 8. Application in otolaryngolog-
ic surgery. Septoplasty (A), tonsillec-
tomy (B), and rhinoplasty (C). Modi- |
fied action camera [A(a), B(a), C(a)] ||
and camcorder [A(b), B(b), C(b)].
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Fig. 9. Camcorder shooting scene.
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