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HOW TO DO IT

Description 
The endoscopy unit at Groote Schuur Hospital has five 
endoscopy rooms with flexible endoscopy towers equipped 
with image-processing units and output monitors. Each 
room has a computer with a Microsoft Windows operating 
system. This computer is used to create an electronic 
endoscopy report based on locally developed software 
for the documentation of all endoscopies and allows the 
integration of images into the database. In order to allow for 
photo and video capturing and digital storage, the images 
needed to be relayed from the image processor or monitor 
to the computer. The hardware and software components 
and connections required are shown in Figures 1a and 1b. 
This requires knowledge of the video output connectors 
present on the image processor or the monitor as either can 
be used for capture. The monitor can only output the same 
signal type as its input. Common analogue outputs include 
Composite, Component, Video Graphics Array (VGA), and 
Separate Video (S-Video). Their image quality transmission 
is poorer than direct digital outputs. Digital Visual Interfaces 
were originally used for analogue transmission (DVI-A) 
but are now used for digital transmission (DVI-D: digital, 

DVI-I: integral). DVI-D is the most common output from 
modern endoscopy processor and monitor units. 

This output requires only a connection adapter to be cabled 
via a High-Definition Multimedia Interface (HDMI) to a 
Universal Serial Bus (USB) video capture device as detailed 
in Figure 1. All hardware needed is easily obtainable online 
and the approximate cost of these connections is: 
•	 DVI-to-HDMI adaptor: 		  R100 
•	 Five-metre HDMI cable: 		  R100 
•	 HDMI video capture card: 		  R400–R600.
Open Broadcaster Software (OBS Studio) is an open source 
free download from https://obsproject.com. OBS Studio, 
once installed, allows for both continuous video capture 
and screenshots for still photo documentation. Step-by-step 
details on how to add a Video Capture Device, start and 
stop video recording and capture a still-image using OBS 
software are shown in Figures 2 and 3. Minimum system 
requirements to allow this video capture system to work are 
mainly determined by the OBS Studio requirements. OBS 
Studio requires Microsoft Windows 10 or 11 but is also 
compatible with macOS and Linux/Unix operating systems. 
Further software and hardware requirements depend on 

Summary
A visual record of standardised anatomical landmarks and specific pathology in gastrointestinal endoscopy is now 
considered by international endoscopy and gastroenterology societies as a mandatory component of the procedural 
report.1-4 Photo and video documentation of gastrointestinal endoscopy procedures accurately monitor key performance 
indicators (KPAs) for trainees and consultants, which are essential to assess the attainment and maintenance of competency. 
In addition, visual documentation is an excellent adjunct for feedback during training, enables remote teaching and 
mentorship, is essential for multidisciplinary teams (MDTs) and the conducting of clinical audits, and may be invaluable 
for medicolegal purposes. 
The endoscopy equipment of all the major manufacturers in South Africa (Fuji Film, Olympus and Pentax) allows for 
image capturing directly from buttons on the control handle to a Universal Serial Bus (USB) flash drive. The flash drive 
can be used to transfer images, and in some instances video, to a reporting computer, but involves time-consuming 
manual transfers. Some systems have polaroid reproduction systems which are usually single-print photographs attached 
to reports and generally only document pathology. Commercial medical video hardware and software technology is 
costly. For example, one of the manufacturers has reporting software and hardware, at a cost of about ZAR 250 000 per 
stack, that allows direct video and image capture.5 Such major costs highlight the major hurdle to routine photo or video 
documentation in under-resourced settings. 
We describe the development in the Groote Schuur Hospital Gastrointestinal Unit of a simple, low-cost method of still-
image and video capture that can be set up on current endoscopy equipment to provide routine still-image and video 
capture. This system makes use of inexpensive hardware and open access software. It has been implemented and is in 
routine use for oesophagogastroduodenoscopy, colonoscopy, and advanced interventional endoscopy.
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Figure 1: Components and set-up of system for routine video documentation and live streaming of upper gastrointestinal 
endoscopies; a – hardware needed, b – software needed, c – standard endoscopy room set-up with new capturing system set-up

Figure 2: Setting up OBS Studio. Initial screen with no video 
input added; a – select “+” and click on “Video Capture 
Device”, b – select “USB Video” from the USB HDMI video 
capture card, c – screen with endoscopy video image added

Figure 3: Screenshot capture and video recording on OBS Studio 
using hotkeys; select “File” -> “Settings” -> “Hotkeys”; 
enter a custom hotkey combination to start and stop recording 
and capture a screenshot (in this figure “Ctrl+C” is selected 
for video control and “Ctrl+S” for screenshot capture
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what encoder is chosen, the needed 
resolution and frames per second.6

Video/image saving and 
documentation 
Written documentation and reporting of 
all upper gastrointestinal endoscopies 
performed at Groote Schuur Hospital is 
performed using an ethically approved 
and password-protected electronic 
registry (the Upper Gastrointestinal 
Surgery Registry, HREC R031/2015) 
with the Research Electronic Data 
Capture (REDCap) tool hosted at the 
University of Cape Town.7,8 REDCap 
allows for uploading of images or videos 
directly onto the registry as part of the 
routine digital endoscopy report, which 
is remotely stored and subsequently 
accessible from any device with an 
internet connection. Figure 4 shows how 
images are uploaded onto the REDCap 
registry. Images or videos captured 
using the OBS System do not contain 
patient identifying data, but once added 
to the endoscopy report on REDCap 
are then linked to the specific patient. 
Images or videos stored on the computer 
(separately from the password-protected 
and ethically approved registry) thus 
do not contain patient identification 
data, allowing for compliance with 
the Protection of Personal Information 
Act (POPIA) and the set-up of this 
image-capturing system thus would 
not require specific ethical approval. 
The use of an electronic registry which 
stores patient identifiers (for routine 
note-keeping or for research) would of 
course require ethical approval and the 
system used at Groote Schuur Hospital 
has been approved by the University 
of Cape Town Human Research Ethics 

Committee. 

Set-up and implementation
Once the system was set up, it 
allowed for immediate image and 
video-capturing. However, during 
interventional endoscopy procedures 
where fluoroscopy and/or endoscopic 
ultrasound (EUS) were used, separate 
DVI-HDMI adaptors, HDMI cables 
and HDMI video capture cards were 
used to import each modality into OBS 
Studio, which can handle up to four 
simultaneous video capture devices as 
shown in Figure 5.

Discussion
The system initially came about as a 
mechanism to provide undergraduate 
remote exposure to live endoscopy 

Figure 4: Uploading a still-image or video to the REDCap upper endoscopy 
digital report; select “Upload File” -> select “Choose File” -> select relevant 
still-image (or video) from the folder where the images have been saved from OBS 
Studio; image transfer in this manner can be used in any reporting software that 
can import images

Figure 5: Screenshot of endoscopic pyloric balloon dilatation video capturing 
using OBS Studio software with three concurrent video capture devices – 
endoscopic video image (largest image), fluoroscopic image (top left corner 
image), endoscopic ultrasound (EUS) image (bottom left corner – grey rectangle 
not being used in this image, but capability for EUS image capturing enabled)
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during the COVID-19 pandemic and has serendipitously 
come into general usage. A similar system using low-cost 
streaming capabilities for urological surgery at our institution 
highlights the importance of this type of innovation in low-
resource settings.9 Compared to commercially available 
medical video capture devices and systems, which may be 
prohibitively expensive, this system is extremely low-cost, 
totalling only R600. 

As a routine connection for image and video capturing 
is now always available, it has not only enhanced our 
undergraduate teaching but allowed us to create a library 
of high-quality endoscopic videos portraying a myriad 
pathologies and interventions for postgraduate teaching. 
Image and video storage and recall has also benefitted our 
practice by reducing unnecessary repeat endoscopies and 
enhanced our oncology  multidisciplinary team (MDT) 
meetings. 

Though it is feasible to take and upload the required 
screenshots for photo documentation on REDCap, the 
system has limitations with regard to routine video storage, 
particularly of interventional procedures, due to a maximum 
file size of 128 MB, which equates to about 4–5 minutes 
of video. At present, endoscopists will only video-capture 
interesting or important pathologies, not to the reporting 
system but to the computer hard drive, which itself has 
limited storage. The latest endoscopy processor output 
images are in DICOM file format, which can be integrated 
into hospital informatic storage systems or can be cloud 
based. 

Conclusion
This low-cost and easy-to-set-up system confirms that image 
and video documentation for gastrointestinal endoscopy is 
feasible and implementable in low-resource settings. It 
allows for compliance with current electronic endoscopy 
reporting guidelines and has led to an improvement in 
clinical care and endoscopy training in our institution. We 
believe this system can be set up in other low-resource 
centres and integrated into a variety of endoscopy reporting 
systems. We encourage endoscopists and endoscopy unit 
managers to take the necessary steps to achieve this.  
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