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Background 
Video laryngoscopy (VL) was first introduced into western healthcare practice in 2001. Since its 
introduction, it has become the standard for safely and efficiently managing a difficult airway.  
Unfortunately, using this practice-changing technology is not a privilege that all countries have. 
Many countries, specifically low-middle-income countries (LMICs), encounter barriers 
preventing them from accessing this technology. These barriers include, but are not limited to, 
financial resources, education, and training. Recently these barriers were crossed when using a 
3D printed VL scope, the AirAngel blade, in a surgical mission to Guatemala. At a small, rural 
surgical clinic, this device was used to safely manage the airway of a patient possessing the 
characteristics significant for a suspected difficult airway.  
 

Clinical Question 
Does a 3D printed video laryngoscope, like the AirAngel Blade, effectively and safely 
accommodate the VL needs of patients with a suspected difficult airway in LMICs? 
 

Evidence Based Discussion 
Using a VL scope for this patient was based on assessment of the patient’s physical 
characteristics placing her at an increased risk for a difficult airway. Video laryngoscopy 
increases likelihood of intubating a patient on the first try, decreasing the time to secure a 
patient’s airway, and decreases complications with managing a difficult airway. Video 
laryngoscopy is normally not available at this clinic due to barriers to accessing this technology. 
Consequentially, research has consistently shown that there is a higher rate of airway 
complications in LMICs. Barriers to accessing VL technology include cost, education and 
training, and a poor business environment. Popular VL scopes in the US cost anywhere from 
$1500 - $3500, however, a 3D printed AirAngel blade is around $100. Research has shown that 
3D printed technology is a reasonable technology to use to reduce the barriers to cost associated 
with VL technology in LMICs. 3D printed technology is not the only necessary equipment for 
introducing a low-cost alternative to traditional VL scopes, like the AirAngel blade. Other 
resources necessary include an Android smart phone, and a compatible flexible endoscope for 
using the AirAngel blade.  For an innovative technology to become standard of care, literature 
supports installing an effective education and training strategy with a country’s anesthesia 
providers. Advocacy efforts with business and government leaders are also encouraged to 
navigate poor business and regulatory environments in specific LMICs.  
 



Translation to Practice 
As the literature has shown, 3D printer technology enables anesthesia providers to create cost-
effective solutions to oftentimes expensive problems. This is the case for 3D technology in VL 
scopes. The AirAngel blade has been successful in providing the benefits associated with 
traditional VL while mitigating the cost-burden on LMICs associated with VL. Initial steps 
towards applying this evidence into practice include partnering with hospitals/clinics in LMICs 
with a need for the AirAngel blade. Through the partnership, a CRNA can determine if the 
facility would benefit from integrating the AirAngel blade into practice. Once need and benefit is 
determined, an education and training strategy would be formed and carried out by CRNAs 
native to the LMIC or otherwise uniquely connected to the LMIC. This training program would 
involve a) educating nurse anesthetists (or nurses with additional training in anesthesiology) 
regarding the physiology behind why and when it is appropriate to use a VL scope, b) training in 
how to use the AirAngel blade to successfully manage a patient’s airway, c) training in managing 
the AirAngel blade product and associated equipment, and d) provide follow-up instruction 
periodically to ensure the success of this strategy. If the LMIC did not have nurse anesthetists or 
nurses educated in anesthesiology (as not all countries have specific titles or board-certified 
nurse anesthetists), the first step would be to find and educate nurses interested in providing 
anesthesia in anesthesiology.  
 

Future research that could provide additional clarity on this issue includes examining the success 
rate of programs like these. Other topics of importance include determining the various business 
and regulatory environments in different LMICs, to better understand other barriers that could be 
present. Lastly, a systematic RCT or meta-analysis to specifically target the success rate of the 
AirAngel blade in LMICs would be beneficial as well.  
 
References: 
 

1. Zaouter C, Calderon J, Hemmerling TM. Videolaryngoscopy as a new standard of care. 
Br J Anaesth. 2015;114(2):181-183. doi:10.1093/bja/aeu266 

2. Su YC, Chen CC, Lee YK, Lee JY, Lin KJ. Comparison of video laryngoscopes with 
direct laryngoscopy for tracheal intubation: a meta-analysis of randomised trials. Eur J 
Anaesthesiol. 2011;28(11):788-795. doi:10.1097/EJA.0b013e32834a34f3 

3. Hansel J, Rogers AM, Lewis SR, Cook TM, Smith AF. Videolaryngoscopy versus direct 
laryngoscopy for adults undergoing tracheal intubation. Cochrane Database Sys Rev. 
2022,(4): CD011136. doi: 10.1002/14651858.CD011136.pub3.  

4. Choi GJ. The golden era of videolaryngoscopy: costs we should consider. Korean J 
Anesthesiol. 2022;75(4):293-294. doi:10.4097/kja.22424 

5. Berumen AV, Aranda C, Barragan J, et al., eds. Local production and technology 
transfer to increase access to medical devices: addressing the barriers and challenges in 
low- and middle-income countries. 1st ed. World Health Organization; 2012. Accessed 
July 17, 2023. https://apps.who.int/iris/bitstream/handle/10665/336774/9789241504546-
eng.pdf?sequence=1&isAllowed=y 



6. Cohen T, Nishioka H. Comparison of a low-cost 3D printed video laryngo-borescope 
blade versus direct laryngoscope for simulated endotracheal intubations. Anesth Analg. 
2017,124:32–32.  

7. Joshi R, Hypes CD, Greenberg J, et al. Difficult Airway Characteristics Associated with 
First-Attempt Failure at Intubation Using Video Laryngoscopy in the Intensive Care Unit. 
Ann Am Thorac Soc. 2017;14(3):368-375. doi:10.1513/AnnalsATS.201606-472OC 

8. Abeysekera N, Whitmore KA, Abeysekera A, Pang G, Laupland KB. Applications of 3D 
printing in critical care medicine: a scoping review. Anaesth Intensive Care. 
2021;49(3):164-172. doi:10.1177/0310057X20976655 

9. Karippacheril JG, Le Cong M. Videolaryngoscopy using an Android smartphone: a direct 
digital technique. Indian J Anaesth. 2016;60(2):143-145. doi:10.4103/0019-5049.176288 

10. About Us. AirAngel Blade website. https://www.airangelblade.org/our-mission. 
Accessed August 17, 2023. 

11. Atashkhoei S, Samudi S, Abedini N, Khoshmaram N, Minayi M. Anatomical predicting 
factors of difficult spinal anesthesia in patients undergoing cesarean section: an 
observational study. Pakistan J Med Sci. 2019;35(6):1707-1711. 
doi:10.12669/pjms.35.6.1276 

12. Olawin AM, Das JM. Spinal Anesthesia - StatPearls - NCBI Bookshelf. Spinal 
Anesthesia - StatPearls - NCBI Bookshelf. Published June 27, 2022. 
https://www.ncbi.nlm.nih.gov/books/NBK537299/#:~:text=Bupivacaine%20(0.75%25)%
3A%20One%20of,Tetracaine%200.5%25 

13. Richards S, Bulamba F, Gelb A, et al. A review of anesthesia airway management in low-
income countries and a description of planned survey in Uganda. University of California 
at San Francisco website. Accessed June 22, 2023. 
https://anesthesia.ucsf.edu/sites/anesthesia.ucsf.edu/files/wysiwyg/Difficult_airway_man
agement_practice_patterns_LMICs_Richards.pdf 

14. White MC, Barki BJ, Lerma SA, Couch SK, Alcorn D, Gillerman RG. A prospective 
observational study of anesthesia-related adverse events and postoperative complications 
occurring during a surgical mission in Madagascar. Anesth Analg. 2018;127(2):506-512. 
doi:10.1213/ANE.0000000000003512 

15. VERATHON GlideScope | Bimédis. Bimedis website. https://bimedis.com/verathon-
glidescope-m495105. Accessed August 27, 2023. 

16. Thaler A, Mohamod D, Toron A, Torjman MC. Cost comparison of 2 video 
laryngoscopes in a large academic center. J Clin Outcomes Manage. 2021;28(4):174-179. 
doi:10.12788/jcom.0055 

17. Bharati SJ, Chowdhury T, Gupta N, Schaller B, Cappellani RB, Maguire D. Anaesthesia 
in underdeveloped world: present scenario and future challenges. Niger Med J. 
2014;55(1):1-8. doi:10.4103/0300-1652.128146 

18. The Teslong System. AirAngel Blade website. https://www.airangelblade.org/iphone. 
Accessed August 20, 2023. 

19. The Android System. AirAngel Blade website. https://www.airangelblade.org/copy-of-
teslong-system-1. Accessed August 20, 2023.  



20. AirAngel. Shapeways website. https://www.shapeways.com/shops/airangel. Accessed 
August 20, 2023.  

21. Endoscopes. Teslong website. https://teslong.com/collections/endoscopes. Accessed 
August 27, 2023.  

22. Amazon.com: flexible videoscope for android. Amazon.com website. 
https://www.amazon.com/s?k=flexible+videoscope+for+android&crid=2A6OVFVVHK
N8B&sprefix=flexible+videoscope+for+android%2Caps%2C113&ref=nb_sb_noss. 
Accessed August 27, 2023. 

23. Google search: used android cell phone with OTG function. used android cell phone with 
OTG function - Google Search. 
https://www.google.com/search?q=used+android+cell+phone+with+OTG+function&oq=
used+android+cell+phone+with+OTG+function&gs_lcrp=EgZjaHJvbWUyBggAEEUY
OTIHCAEQIRigATIHCAIQIRigAdIBCDkxNzlqMGo3qAIAsAIA&sourceid=chrome&i
e=UTF-8. Accessed August 27, 2023. 

24. Cglatz. DIY-Serie: Ein Videolaryngoskop für die Welt - dasFOAM Think Tank. 
dasFOAM Think Tank website. Published November 2, 2019. 
https://dasfoam.org/2019/11/02/diy-serie-ein-videolaryngoskop-fuer-die-welt/. Accessed 
August 20, 2023. 

25. Hubs | On-demand Manufacturing: Quotes in Seconds, Parts in Days. Hubs website. 
https://www.hubs.com/. Accessed August 27, 2023. 

26. What is 3D printing? Hubs website. https://www.hubs.com/guides/3d-printing/. Accessed 
August 27, 2023. 

27. Fineout-Overholt E, Stevens KR. Critically appraising knowledge for clinical decision 
making. In: Melnyk BM, Fineout-Overholt E, eds. Evidence-Based Practice in Nursing 
& Healthcare: A Guide to Best Practice. 4th ed. Philadelphia, PA: Wolters Kluwer, 2019: 
142-158 

 
 Keywords: video laryngoscopy, low-middle income countries, 3D printing 

 Team Leader: Mary Beth Greenway, DNP, CRNA 

 Team Member: Lisa Herbinger, DNP, CRNA 

 

Learning Outcomes 
 
At the completion of the presentation, the participants will be able to: 
1. Analyze the various barriers to accessing video laryngoscopy scopes in low-middle 
income countries (LMICs). 
2. Understand how CRNAs in the United States can aid the global anesthesia community by 
using 3D technology to equip anesthesia providers with VL scopes in LMICs. 
 



 


