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Abstract

While the global surgeon deficit continues to demand urgent action, traditional “over-the-
shoulder” teaching is increasingly constrained by infection-control demands and crowded
operating rooms. Over the past four years, we integrated head-mounted smart cameras into
reconstructive-surgery workshops across East Africa. Utilizing voice-controlled, stabilized
video technology, we provided trainees with a high-definition, wearer’s-perspective view
that enhanced visualization without compromising the sterile field. Following remarkably
high acceptance in Africa, we have initiated a pilot study at the National Burn Centre in
Sweden to apply these lessons to a high-income setting. Our findings suggest that this
technology improves surgical education while supporting infection-control stewardship
through reduced overcrowding. This experience illustrates a reverse innovation, where
tools refined under the logistical constraints of African operating theatres offer scalable
solutions for universal challenges in surgical training and patient safety.
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1. Introduction

The global deficit in trained surgeons and anesthetists remains a critical barrier to
safe and timely surgery. Despite increasing awareness since the Lancet Commission on
Global Surgery in 2015, nine of ten people in low- and middle-income countries (LMICs)
still lack access to essential surgical care [1]. A 2025 update in The Lancet highlighted
this crisis, warning that global progress is off track, with an increase in the unmet need
for surgery [2]. Efforts to expand surgical capacity are largely dependent on efficient
training, as traditional “over-the-shoulder” teaching inside crowded operating theatres
is constrained by infection-control demands, scarce faculty time, and limited viewing
opportunities. In this context, video-based learning has emerged as a vital adjunct, having
been shown to enhance surgical education through knowledge retention, and to improve
technical skills [3-6]. This transition has also been evident in Swedish medical universities,
with a recent nationwide survey confirming that students have extensively embraced digital
learning resources and video-based tools as core components of their education [7]. Modern
telemedicine and wearable video technologies now offer a way to rethink surgical training—
enhancing safety through improved infection stewardship and reduced overcrowding,
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while remaining interactive and scalable [8,9]. Notably, while global health initiatives often
focus on transferring technology from high- to low-resource settings, there is an increasing
recognition of reverse innovation [10].

2. Current Developments

Over the past four years, our team has employed head-mounted smart cameras in
reconstructive-surgery workshops across Uganda, Kenya and Ethiopia in collaboration
with 2nd Chance Association, a Swiss non-profit organization dedicated to developing
reconstructive surgery teams in low-resource settings [11]. The system used (RealWear®
hardware (Vancouver, WA, USA) with Vidhance® for Surgery 1.0 software (Uppsala, Swe-
den)) securely transmits high-definition, stabilized, real-time video and two-way audio
from the wearer’s perspective (Figure 1). Trainees observe on local tablets in an adjacent
room, allowing live discussion without compromising the sterile area or overcrowding the
procedure room (Figure 2).
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Figure 1. Head-mounted camera system in an intraoperative setting. Surgeons are equipped with
wearable camera units positioned to capture the surgical field from a first-person perspective.

Preliminary feedback collected from surgeons and anesthesiologists in eight African
countries revealed a remarkably high level of acceptance. The most frequently mentioned
advantage was enhancement of the overall learning experience. This was reflected in high
levels of engagement, with more than half of the participants feeling very actively involved
and one-third feeling much involved while observing from the viewing room. Only a
tenth remained neutral. Participants also reported improved visualization, better focus
during teaching discussions, and enhanced patient safety through reduced overcrowding.
Trainers valued the ability to teach larger groups simultaneously, while trainees appreciated
a structured and comfortable learning environment. These preliminary findings indicate
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that telemedicine—when developed in close dialogue with end-users—can strengthen both

education and safety in low-resource surgical settings.

Figure 2. Live surgical training in an adjacent room. Trainees utilize tablets to observe the procedure
remotely, allowing for interactive learning and simultaneous access to educational resources.

3. Future Directions

Our experiences described above also highlight the paradox that in highly digital-
ized university hospitals, such as those found in Sweden, similar head-mounted systems
have not been adopted. The reason seems less technical than contextual: many available
cameras were never developed from the actual educational and ergonomic needs of sur-
gical teams. For this reason, we have initiated a pilot study at the National Burn Centre,
Uppsala University Hospital, to implement and evaluate the same LMIC-tested system
within a high-income environment. This initiative represents a “win-win” collaboration,
bringing back lessons learned under constrained conditions to address challenges that are
surprisingly universal.

Burn care is uniquely dependent on visual analysis. Developing a trained clinical eye
demands repeated exposure to diverse wounds, yet opportunities for direct observation
during dressing changes or surgery are often limited. Infection-control protocols restrict
the number of personnel in procedure rooms due to e.g., contamination risks. The intricate
synchronization of morning workloads, fasting requirements, and unpredictable patient
deterioration further reduce teaching time. Increasing the number of observers in the
procedure room may also paradoxically compromise workflow. Thus, a persistent question
remains: How can we effectively train competent staff while maintaining strict infection
control and efficiency?

Our hypothesis is that wearable, head-mounted cameras can relieve this tension. In
our pilot, a surgeon or nurse wears the device during operations, dressing changes or
hydrotherapy sessions, streaming stabilized video and two-way audio to team members
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gathered in the adjacent nurses’ station which is only accessible by relevant personnel. The
system is voice-controlled, hands-free, and requires only a brief setup. Beyond real-time
observation, this technology offers future potential for archiving high-definition footage for
the purpose of asynchronous training and to enable remote supervision of senior trainees,
allowing consultants to provide guidance without physical presence.

4. Discussion

Our initial experiences have provided key insights into the system’s integration. Pre-
liminary feedback is encouraging, highlighting the system’s clear, stable imagery and
seamless communication. The device does not interfere with Personal Protective Equip-
ment (PPE), it feels lightweight, and it offers accurate color rendering even under strong
operating-room lights. Communication between wearer and observers is immediate, and
the local-network configuration avoids reliance on hospital Wi-Fi whilst ensuring data
security. Observers can request alternative angles on what is seen, or clarification of what
is happening, without entering the room or sterile field, whilst the wearer can describe
wound characteristics and reasoning in real time. We anticipate potential benefits in both
workflow efficiency, by reducing unnecessary entries and PPE changes, and in infection
control stewardship by minimizing door openings for supply retrieval and consultations
that are known risks [12]. The pilot study is designed strictly for live, interactive training;
video and audio are therefore streamed in real-time, without recording. However, baseline
characteristics will be collected for statistical analysis, requiring informed consent from
both patients and participating personnel. Although quantitative data are forthcoming, the
qualitative response has been strongly positive, suggesting improvements in teamwork,
situational awareness, and educational reach.

Perhaps most importantly, this experience illustrates reverse innovation in global
health. Technologies refined under the constraints of African operating theatres, where reli-
ability, simplicity, and cost-efficiency are mandatory, may also help solve educational and
logistical problems in advanced hospitals. Such bidirectional learning reinforces sustainable
partnerships and mutual respect, where each setting contributes to the other’s progress.

Challenges remain. These include avoiding cognitive overload for the wearer, poten-
tially integrating video with patient record systems, and preserving the essential hands-on
mentorship that defines surgical learning. Potential solutions to these challenges include
mitigating cognitive overload through voice-commanded system customization, which
allows surgeons to regulate incoming audio volume from the viewing room, control when
to engage in verbal communication, and determine exactly what visual content is shared.
These aspects will be explored in our forthcoming evaluation, using both qualitative and
quantitative methods. Nevertheless, early experience suggests that head-mounted cameras
can become a valuable adjunct to bedside teaching by enhancing communication, main-
taining infection control stewardship, and expanding access to high-quality visual learning
without compromising professionalism or patient safety.

5. Conclusions

As global surgery advances toward greater equity, tools that allow clinicians to see
through each other’s eyes may prove indispensable. The convergence of telemedicine,
burn-care education, and reverse innovation offers a realistic, scalable way forward, born
in low-resource settings and now transitioning to enrich high-resource healthcare.

Author Contributions: Conceptualization, E.L.S., FH. and M.K,; writing—original draft preparation,

E.L.S.,, EH. and M.K;; writing—review and editing, E.L.S., EH., A M. and M.K. All authors have read
and agreed to the published version of the manuscript.

https://doi.org/10.3390/ebj7020020


https://doi.org/10.3390/ebj7020020

Eur. Burn J. 2026, 7, 20 50f5

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: No new data were created or analyzed in this study.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1.

10.

11.

12.

Meara, ].G.; Leather, A.J.; Hagander, L.; Alkire, B.C.; Alonso, N.; Ameh, E.A.; Bickler, SSW.; Conteh, L.; Dare, A.].; Davies, J.; et al.
Global Surgery 2030: Evidence and solutions for achieving health, welfare, and economic development. Lancet 2015, 386, 569-624.
[CrossRef] [PubMed]

Nepogodiev, D.; Picciochi, M.; Ademuyiwa, A.; Adisa, A.; Agbeko, A.E.; Aguilera, M.L.; Agyei, F.; Alexander, P.; Henry, J.;
Anyomih, T.T.K; et al. Surgical health policy 2025-35: Strengthening essential services for tomorrow’s needs. Lancet 2025, 406,
860-880. [CrossRef] [PubMed]

Morgado, M.; Botelho, J.; Machado, V.; Mendes, ].J.; Adesope, O.; Proenca, L. Video-based approaches in health education: A
systematic review and meta-analysis. Sci. Rep. 2024, 14, 23651. [CrossRef] [PubMed]

Youssef, S.C.; Aydin, A.; Canning, A.; Khan, N.; Ahmed, K.; Dasgupta, P. Learning Surgical Skills Through Video-Based Education:
A Systematic Review. Surg. Innov. 2022, 30, 220-238. [CrossRef] [PubMed]

Green, J.; Suresh, V.; Bittar, P.G.; Ledbetter, L.; Mithani, S.K.; Allori, A.C. The utilization of video technology in surgical education:
A systematic review. J. Surg. Res. 2019, 235, 171-180. [CrossRef] [PubMed]

Mayorga-Young, D.; LaGuardia, J.; Sweitzer, K.; Chikoti, R.; Butterfield, J.; Ali-Khan, S.; Ahmed, A.; Leckenby, J. The Feasibility
and Efficacy of Video Education with Individual Review in Early Surgical Education. J. Surg. Educ. 2025, 82, 103354. [CrossRef]
[PubMed]

Bjurstrom, M.E,; Lundkvist, E.; Sturesson, L.W.; Borgquist, O.; Lundén, R.; Fagerlund, M.].; Lipcsey, M.; Kander, T. Digital learning
resource use among Swedish medical students: Insights from a nationwide survey. BMC Med. Educ. 2025, 25, 849. [CrossRef]
[PubMed]

Owolabi, E.O.; Mac Quene, T.; Louw, ].; Davies, ].I.; Chu, K.M. Telemedicine in surgical care in low- and middle-income countries:
A scoping review. World ]. Surg. 2022, 46, 1855-1869. [CrossRef] [PubMed]

Chepkoech, M.; Malila, B.; Mwangama, J. Telementoring for surgical training in low-resource settings: A systematic review of
current systems and the emerging role of 5G, Al, and XR. J. Robot. Surg. 2025, 19, 525. [CrossRef] [PubMed]

Ishimwe, M.C.S.; Kiplagat, J.; Kadam Knowlton, A.; Livinski, A.A.; Kupfer, L.E. Reversing the trend: A scoping review of
health innovation transfer or exchange from low- and middle-income countries to high-income countries. BMJ Glob. Health 2023,
8, €013583. [CrossRef] [PubMed]

2nd Chance Swiss Association. Reconstructive Surgery for Life Reconstruction. Available online: https://2nd-
chance.org/en/home/ (accessed on 10 February 2026).

Roth, J.A.; Juchler, F,; Dangel, M.; Eckstein, E.S.; Battegay, M.; Widmer, A.F. Frequent door openings during cardiac surgery are
associated with increased risk for surgical site infection: A prospective observational study. Clin. Infect. Dis. 2019, 69, 290-294.
[CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual

author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to

people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/ebj7020020


https://doi.org/10.1016/S0140-6736(15)60160-X
https://www.ncbi.nlm.nih.gov/pubmed/25924834
https://doi.org/10.1016/S0140-6736(25)00985-7
https://www.ncbi.nlm.nih.gov/pubmed/40675172
https://doi.org/10.1038/s41598-024-73671-7
https://www.ncbi.nlm.nih.gov/pubmed/39384592
https://doi.org/10.1177/15533506221120146
https://www.ncbi.nlm.nih.gov/pubmed/35968860
https://doi.org/10.1016/j.jss.2018.09.015
https://www.ncbi.nlm.nih.gov/pubmed/30691792
https://doi.org/10.1016/j.jsurg.2024.103354
https://www.ncbi.nlm.nih.gov/pubmed/39612726
https://doi.org/10.1186/s12909-025-07446-7
https://www.ncbi.nlm.nih.gov/pubmed/40500719
https://doi.org/10.1007/s00268-022-06549-2
https://www.ncbi.nlm.nih.gov/pubmed/35428920
https://doi.org/10.1007/s11701-025-02703-9
https://www.ncbi.nlm.nih.gov/pubmed/40877481
https://doi.org/10.1136/bmjgh-2023-013583
https://www.ncbi.nlm.nih.gov/pubmed/37967892
https://2nd-chance.org/en/home/
https://2nd-chance.org/en/home/
https://doi.org/10.1093/cid/ciy879
https://www.ncbi.nlm.nih.gov/pubmed/30321301
https://doi.org/10.3390/ebj7020020

	Introduction 
	Current Developments 
	Future Directions 
	Discussion 
	Conclusions 
	References

