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19 pandemic

Mohamed L. Elsaie1 | Hesham A. Nada2

1Department of Dermatology and

Venereology, National Research Centre, Giza,

Egypt

2Department of Dermatology and

Venereology, Faculty of Medicine, Suez Canal

University, Ismailia, Egypt

Correspondence

Mohamed L. Elsaie, Department of

Dermatology and Venereology, National

Research Centre, Giza, Egypt.

Email: egydoc77@yahoo.com

Abstract

The World Health Organization has recently defined the severe acute respiratory

syndrome coronavirus 2 (SARS-CoV-2) infections as a pandemic. The infection, which

may cause a potentially very severe respiratory disease, now called coronavirus dis-

ease 2019 (COVID-19), has airborne transmission via droplets while less attention

focused on aerosol transmission. Surgical smoke and plumes in laser clinics represent

a source for aerosol particles. The aim of this article is to provide the authors’ opinion

for the correct use of “laser devices” in the COVID-19 emergency and to reduce

potential risks of laser airborne contaminants.
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1 | INTRODUCTION

Contact transmission and respiratory droplets were identified as the

most significant routes of coronavirus disease (2019) (COVID-19)

transmission; while other less potential routes include aerosol, body

fluid, and oro-fecal routes.1,2 Asymptomatic and presymptomatic indi-

viduals, by definition, do not cough or sneeze to any appreciable

extent. This leaves direct or indirect contact modes and aerosol trans-

mission as the main possible modes of transmission.3 There is cur-

rently no data on the possible presence of the virus on hair shafts.4

Much media attention has correctly focused on the possibility of

direct and indirect transmission via for example contaminated hands,

with public health messages focusing on the importance of washing

hands thoroughly and often, and of greeting others without shaking

hands. Less attention has focused on aerosol transmission, but studies

are underway to examine as to what extent aerosols could be a poten-

tial role of transmission.

A number of recent reports discussed aerosols as a possible cul-

prit of COVID-19 transmission when saturated with the virus in

closed environments for a prolonged duration. Blood samples and anal

swabs of patients were found to contain SARS-CoV-2 ribonucleic

acid (RNA).5

Aerosols are liquid and solid particles suspended in the air. An

aerosol with a diameter of 2 to 5 μm or less can remain airborne for a

long period of time and enter the respiratory system. A recent study

indicated that aerosol and fomite transmission of SARS-CoV-2 is plau-

sible, since the virus can remain viable and infectious in aerosols for

hours and on surfaces up to days (depending on the inoculum shed).6

While most of the danger of lasers surgery in dermatology comes

from the beam itself include direct eye injury, there are certain non-

beam hazards include flammability, electrical hazards, and airborne

contaminants.7

The particulate matter in surgical smoke is roughly less than

1.1 μm in size. Lasers generate particles of 0.07 to 0.31 μm. It is worth

mentioning that particulate sizes less than 2 μm can deposit in the

respiratory system.8 Standard surgical masks can filter particulate mat-

ter greater than 5 μm in size and hence do not provide any protection

against electrosurgical and laser plume. The aerosol particle sizes of

COVID-19 range from 30 to 150 nm and using an FFP3 respirator

offers a filtration rate of 99% and an N95 offer a filtration of 95% for

all particles measuring up to 0.6 μm.9

Thermal disruption of viable human cells results in the release of

carbon particles, virus, bacteria, deoxyribonucleic acid (DNA), and toxic

gases. Viral transmission was demonstrated in surgical smoke in animal

studies. Aerosolization of viral particles was confirmed in patients

undergoing wart ablation by CO2 lasers.
10 Moreover, laser treatment of

condyloma acuminate using lasers was found to be responsible for

laryngeal papillomatosis in health care professionals.11-14 Viable
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bacteria such as Staphylococcus, Corynebacterium, and Neisseria have

also been detected in plume associated with laser resurfacing. Tissue

culture pellets obtained from human immune deficiency (HIV)

infected patients were exposed to CO2 lasers; and smoke debris of

the procedure was found to contain proviral HIV DNA.15 On the

other hand, Hughes and Hughes in 1998 examined ablative erbium:

YAG laser plume for release of HPV DNA. One half of clinically and

histopathologically confirmed verrucae vulgares from five patients

were submitted for HPV DNA detection with in situ hybridization.

After erbium:YAG laser ablation of the remainder of the warts,

the laser plume was deposited on the handpiece as an abundant

fluffy material and was submitted for evaluation of HPV DNA by

polymerase chain reaction with consensus primers for the HPV-type

detected in the wart specimens. HPV2 DNA was found in all warts

while HPV DNA was not detected in the erbium:YAG laser plume

after ablation of these same warts (Table 1).16

While it is not possible to completely postpone all procedures

and with clinics slowly reopening amid this pandemic, some tips to be

considered include the following sections.

1.1 | Social distancing

Depending on the size of your clinic, laser treatment patients should

be socially distanced to at least 1 to 2 m apart from one another and

from staff behind the reception desk.17 The only exception for this

might be during the time of receiving the treatment with the physician

or therapist.

1.2 | Contact tracing

In order to properly trace contacts in case of any suspicion, anyone

who enters the clinic should leave their full data contacts. Staff must

check on the full address and phone details and make sure details are

updated and appropriate. It is also advisable for those having laser

sessions to show up in person and avoid companions.18,19

1.3 | Health and safety

• The staff must ensure to the best of their ability measurement of

temperature and ask possible symptoms of patients before they

enter the clinic (if the patient is coughing, has a temperature above

38�C, or if they were in contact with a confirmed COVID-19

patient in the past 2 weeks).

• Bed sheets and head rest covers should be disposable and must be

replaced for every treatment.

• Bathrobes or gowns used during laser hair removal procedures

should disposable and dumped into biohazards bags after

procedures.

• Hand washing best practice implemented before and after every

treatment and eye, nose, and mouth hand contact should be

avoided.

• Patients are encouraged to disinfect hands with 60% to 70% iso-

propyl alcohol, provide verbal consents, and wear surgical masks

before entering procedure rooms.

• Working surfaces must be sanitized with hospital-grade disinfec-

tant between every treatment.

• Gloves and dry high-filtration media masks must be worn by han-

dling physicians and nurses (filtration media stops working when

the mask gets damp from breathing).

• It is advisable to wear adequate eye protection (goggles or visor)

considering that exposed mucous membranes and unprotected

eyes can increase the risk of SARS-CoV2 transmission.

• The clinic should be fully sanitized multiple times throughout

the day.

• Staff members experiencing any flu or cold-like symptoms such as

coughing, sneezing, runny nose, sore throat, and fever should rest

at home till full recovery.

• Allowing enough time between appointments is advised to avoid

crowding.

• A sign must be placed with instructions to keep distance between

patients and to stick to safety rules.

• Machine body can be covered with disposable sheet/cling film for

each procedure with the exhaust fan area open.

• Eye shields and connected straps as well as lens optics should be

cleaned with 70% ethyl alcohol.

• Avoid laser gel contamination between patients by using dispos-

able cups for each patient.

• Disinfect the entire laser hand piece between patients.

• Proper fitting high-filtration masks to be used by the surgical team

during procedures.

• A smoke evacuator should be used while doing laser procedures

that generate plume, for example, viral warts, epidermal nevi, laser

ablation, and laser hair reduction. Also, maintain good general ven-

tilation in the clinic to dilute any contaminants that skipped in

the air.

TABLE 1 Laser plume characteristics

Laser plume

Source Excimer, argon krypton, carbon dioxide,

Erbium:YAG, ruby, diode, dyes, Nd:

YAG, Alexandrite

Mean diameter 0.07-0.3 μm

Plume produced on

treating 1 g of tissue

Equivalent to inhaling three unfiltered

cigarettes

Chemicals found in

significant

concentrations

Acetonitrile, acrolein, ammonia, benzene,

ethylene, and toluene

Infection particles

detected in surgical

plume

Human papillomavirus (HPV), hepatitis B

virus (HBV)

Human immune deficiency virus (HIV)

proviral DNA

Staphylococcus, corynebacterium, and

neisseria
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• Contact cooling devices and tips pose a small but real risk of infec-

tion. Between patients, disinfection of the hand piece is

mandatory.

2 | CONCLUSION

There are limited data to support performing or abstaining from laser

procedures in dermatology and cosmetology clinics during the

COVID-19 pandemic. According to the magnitude of the condition

worldwide, many practitioners and service providers preferred to per-

sonally suspend their activities or completely lockdown in accordance

with governmental laws, while others continued to provide laser ses-

sions to their patients. Consequently, there is neither robust evidence

nor guidelines for performing laser procedures in dermatology clinics

at present. Special consideration on laser safety with focus on poten-

tial biological hazards is needed to reduce potential risks of laser air-

borne contaminants. The presented work represents the authors’

opinion.

CONFLICT OF INTEREST

The authors declared no potential conflicts of interest

ORCID

Mohamed L. Elsaie https://orcid.org/0000-0001-7541-5241

REFERENCES

1. Phan LT, Nguyen TV, Luong QC. Importation and human-to-human

transmission of a novel coronavirus in Vietnam. N Engl J Med. 2020;

382:872-874.

2. Li Q, Guan X, Wu P. Early transmission dynamics in Wuhan, China, of

novel coronavirus-infected pneumonia. N Engl J Med. 2020;382:

1199-1207.

3. Asadi S, Bouvier N, Wexler AS, Ristenpart WD. The coronavirus pan-

demic and aerosols: does COVID-19 transmit via expiratory particles?

Aerosol Sci Tech. 2020;3:1-4.

4. Goldust M, Zalaudek I, Gupta A, Lallas A, Rudnicka L, Navarini AA.

Performing dermoscopy in the COVID-19 pandemic [published online

ahead of print, 2020 May 5]. Dermatol Ther. 2020;e13506. https://

doi.org/10.1111/dth.13506.

5. Zhang W, Du RH, Li B. Molecular and serological investigation of

2019-nCoV infected patients: implication of multiple shedding routes.

Emerg Microb Infect. 2020;9:386-389.

6. van Doremalen N, Bushmaker T, Morris DH, et al. Aerosol and surface

stability of SARS-CoV-2 as compared with SARS-CoV-1. N Engl J

Med. 2020;382:1564-1567.

7. Ravishankar A, Turetsky Y, Novotny S, Allen T, Farah RS.

Implementing laser safety standards in the outpatient academic der-

matology clinic: a quality improvement based study [published online

ahead of print, 2019 Nov 19]. Laser Surg Med. 2019. https://doi.org/

10.1002/lsm.23174.

8. Katoch S, Mysore V. Surgical smoke in dermatology: its hazards and

management. J Cutan Aesthet Surg. 2019;12(1):1-7.

9. Health and Safety Executive. Evaluating the protection afforded by

surgical masks against influenza bioaerosols: gross protection of surgi-

cal masks compared to filtering facepiece respirators. 2008. https://

www.hse.gov.uk/research/rrpdf/rr619.pdf. Accessed May 2020.

10. Garden JM, O’Banion MK, Bakus AD, Olson C. Viral disease transmit-

ted by laser-generated plume (aerosol). Arch Dermatol. 2002;138(10):

1303-1307.

11. Garden JM, O’Banion K, Sheinitz LS, Pinski KS, Bakus AD,

Reichmann ME. Papilloma virus in the vapour of carbon dioxide laser

in the treatment of warts. J Am Acad Dermatol. 1995;32:436-441.

12. Hallmo P, Naess O. Laryngeal papillomatosis with human papillomavi-

rus DNA contracted by a laser surgeon. Eur Arch Otorhinolaryngol.

1991;248:425-427.

13. Calero L, Brusis T. Laryngeal papillomatosis - first recognition in Ger-

many as an occupational disease in an operating room nurse. Lar-

yngorhinootologie. 2003;82:790-793.

14. Capizzi PJ, Clay RP, Battey MJ. Microbiologic activity in laser

resurfacing plume and debris. Lasers Surg Med. 1998;23:172-174.

15. Baggish MS, Poiesz BJ, Joret D, Williamson P, Refai A. Presence of

human immunodeficiency virus DNA in laser smoke. Lasers Surg Med.

1991;11:197-203.

16. Fletcher JN, Mew D, DesCôteaux JG. Dissemination of melanoma

cells within electrocautery plume. Am J Surg. 1999;178:57-59.

17. Hughes P, Hughes A. Absence of human papillomavirus DNA in the

plume of erbium: YAG laser-treated warts. J Am Acad Dermatol. 1998;

38:426-428.

18. Setti L, Passarini F, De Gennaro G, et al. Airborne transmission route

of COVID-19: why 2 meters/6 feet of inter-personal distance could

not be enough. Int J Environ Res Public Health. 2020;17(8):E2932.

19. Mahase E. Covid-19: environmental health officers and retired doc-

tors step up to fill contact tracing void. BMJ. 2020;369:m1638.

How to cite this article: Elsaie ML, Nada HA. Insights into

laser safety considerations during COVID 19 pandemic.

Dermatologic Therapy. 2020;33:e13777. https://doi.org/10.

1111/dth.13777

ELSAIE AND NADA 3 of 3

https://orcid.org/0000-0001-7541-5241
https://orcid.org/0000-0001-7541-5241
https://doi.org/10.1111/dth.13506
https://doi.org/10.1111/dth.13506
https://doi.org/10.1002/lsm.23174
https://doi.org/10.1002/lsm.23174
https://www.hse.gov.uk/research/rrpdf/rr619.pdf
https://www.hse.gov.uk/research/rrpdf/rr619.pdf
https://doi.org/10.1111/dth.13777
https://doi.org/10.1111/dth.13777

	Insights into laser safety considerations during COVID 19 pandemic
	1  INTRODUCTION
	1.1  Social distancing
	1.2  Contact tracing
	1.3  Health and safety

	2  CONCLUSION
	  CONFLICT OF INTEREST
	REFERENCES


