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Video recordings of surgical procedures pro-
vide a method for analyzing operative per-
formance, augmenting surgical education, 

and presenting cases to a wider audience of plastic 
and reconstructive surgeons. Although many hos-
pitals provide video recording services, significant 
improvements can still be made in this arena, par-
ticularly in capturing high-quality video recordings 
from the surgeon’s point of view. One potential and 
cost-effective solution is the use of commercially 
available amateur video systems. Previous studies 
have detailed the development of do-it-yourself vid-

eo systems for use in the operating room,1 whereas 
more recent studies have explored the utility of us-
ing popular “action” cameras such as the Contour 
helmet camera (Contour LLC, Provo, Utah)2,3 and 
the GoPro HERO 3 Silver Edition camera (GoPro, 
Inc., San Mateo, Calif.).4 Recently, a more advanced 
GoPro HERO 3+ Black Edition camera (GoPro, 
Inc.) became available, and the purpose of this 
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Reconstructive

Background: Significant improvements can be made in recoding surgical 
procedures, particularly in capturing high-quality video recordings from 
the surgeons’ point of view. This study examined the utility of the GoPro 
HERO 3+ Black Edition camera for high-definition, point-of-view record-
ings of plastic and reconstructive surgery.
Methods: The GoPro HERO 3+ Black Edition camera was head-mounted 
on the surgeon and oriented to the surgeon’s perspective using the GoPro 
App. The camera was used to record 4 cases: 2 fat graft procedures and 2 
breast reconstructions. During cases 1-3, an assistant remotely controlled the 
GoPro via the GoPro App. For case 4 the GoPro was linked to a WiFi remote, 
and controlled by the surgeon. 
Results: Camera settings for case 1 were as follows: 1080p video resolu-
tion; 48 fps; Protune mode on; wide field of view; 16:9 aspect ratio. The 
lighting contrast due to the overhead lights resulted in limited washout of 
the video image. Camera settings were adjusted for cases 2-4 to a narrow 
field of view, which enabled the camera’s automatic white balance to bet-
ter compensate for bright lights focused on the surgical field. Cases 2-4 
captured video sufficient for teaching or presentation purposes.
Conclusions: The GoPro HERO 3+ Black Edition camera enables high-
quality, cost-effective video recording of plastic and reconstructive 
surgery procedures. When set to a narrow field of view and automatic 
white balance, the camera is able to sufficiently compensate for the con-
trasting light environment of the operating room and capture high-
resolution, detailed video. (Plast Reconstr Surg Glob Open 2015;3:e312;  
doi: 10.1097/GOX.0000000000000242; Published online 25 February 2015)
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study was to examine the utility of this device for 
high-definition, point-of-view recordings of plastic 
and reconstructive surgery.

METHODS

Device Specifications
The GoPro HERO 3+ Black Edition camera is 

a commercially available “action” camera popular 
with athletes and extreme sports enthusiasts avail-
able for purchase online and in retail stores for 
approximately $400. The camera is capable of re-
cording smooth, high-definition video at various 
resolutions ranging from 720p to 4000p at a rate 
of 15–120 frames per second. Although the GoPro 
is not equipped with a zoom capability, there are 3 
field of view settings (wide, medium, and narrow), 
which allow the user to focus the camera shot on 
a smaller area. Continuous recording time ranges 
from 1 to 2 hours depending on camera settings, 
with a battery life of approximately 1.3 hours when 
configured to record in the operating room. The 
camera unit alone weighs 74 g and 88 g as tested us-
ing the GoPro Frame camera housing. The GoPro 
HERO 3+ Black is WiFi capable and can be operated 
using a WiFi remote or with the free GoPro App on 
a smartphone or tablet. The camera’s WiFi capabil-
ity also enables real-time video streaming of surgical 
procedures and is password protected using indus-
try standard encryption.

Case Recording
For the purposes of this study, the GoPro was 

head-mounted on the surgeon with a head strap 
and correctly oriented to the surgeon’s perspec-
tive using the video preview function on the GoPro 
App, which had been previously downloaded to an 
iPad. The camera was used to record 4 cases: 2 fat 
graft procedures and 2 breast reconstructions. Pa-
tients gave advance written permission for record-
ing, and no personally identifiable images were 
collected.

RESULTS

Case 1: Fat Grafting for Breast Contour Deformities 
following Implant-based Reconstruction

The GoPro was head-mounted and oriented to 
the surgeon’s perspective using the GoPro App, 

and then remotely controlled by an assistant via 
the App. Camera settings for the procedure were 
as follows: 1080p video resolution, 48 frames per 
second, Protune mode on, wide field of view, and 
16:9 aspect ratio. The lighting contrast due to the 
overhead lights resulted in limited washout of the 
video image (Fig. 1). Camera battery life was suffi-
cient to enable recording of the entire procedure, 
approximately 36 minutes. The head strap fit too 
tightly and did cause some discomfort to the sur-
geon by the end of the procedure.

Case 2: Breast Reconstruction with Abdominal-based 
Free Flap

For the second case, we changed the GoPro 
field of view to “narrow” and adjusted the head 
strap for an appropriate fit, but did not change any 
of the other camera settings. The narrow field of 
view enabled the camera’s automatic white balance 
to better compensate for bright lights focused on 
the surgical field. The camera was head-mounted 
on the attending surgeon and oriented using the 
preview feature on the GoPro app and remotely 
controlled using the app. After headstrap adjust-
ment, the surgeon did not note any discomfort and 
stated that he forgot he was wearing the camera. 
Video resolution and level of detail were excellent 
(Fig. 2). The camera enabled approximately 74 
minutes of continuous video recording time.

Case 3: Breast Reconstruction with Abdominal-based 
Free Flap

During the third case, we retested the camera set-
tings from case 2. The camera was head-mounted 
and oriented and controlled using the GoPro app. 
The GoPro captured high-resolution video and suf-
ficient detail for teaching and presentation purposes 

Fig. 1. screenshot of GoPro video; case 1, wide field of 
view.
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(Fig. 3). Battery life was approximately 70 minutes of 
continuous recording time.

Case 4: Fat Grafting Procedure for Poland’s  
Syndrome

For the fourth case, camera settings were un-
changed and the camera was head-mounted and 
oriented using the GoPro app. After achieving 
the correct camera orientation, the camera was 
linked to the WiFi remote to operate the camera 
over the course of the procedure. The WiFi re-
mote was placed in a Steri-Drape plastic covering 
(3M, St. Paul, Minn), which enabled the surgeon 
to operate the camera from the surgical field with-
out compromising sterility (Fig. 4). The camera 
battery life was sufficient for the entire proce-

dure and approximately 9 minutes of video were  
recorded.

SUMMARY
The GoPro HERO 3+ Black Edition camera enables 

high-quality, cost-effective video recording of plastic 
and reconstructive surgery procedures. When set to a 
narrow field of view and automatic white balance, the 
camera is able to sufficiently compensate for the con-
trasting light environment of the operating room and 
capture high-resolution, detailed video. The camera is 
light, and once correctly adjusted, it does not impede 
the surgeon. Battery life is a significant limitation, espe-
cially for longer procedures, but this can be mitigated 
by using the WiFi remote, which enables the surgeon 
to selectively record segments of the procedure. The 

Fig. 2. screenshot of GoPro video; case 2, narrow field of 
view.

Fig. 3. screenshot of GoPro video; case 3, narrow field of view  
(note the detail of central picture and activity in upper left 
 periphery).

Fig. 4. GoPro configured with WiFi remote.
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GoPro performed well in each of the 4 cases, and more 
rigorous testing over a greater number of cases will fur-
ther validate its utility as a video recording platform in 
the operating room. 
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