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My Thoughts / My Surgical Practice
Personal protective equipment against COVID-19: Vital for surgeons,
harmful for patients?
In the beginning of 2020, the world scientific community faced
the novel coronavirus SARS-CoV-2 or COVID-19, which presented a
mortality of 0.25e3% and an Intensive Care Unit (ICU) admission
rate of 20%. The outburst of this RNA-virus was so huge, that in
March 2020 the World Health Organization (WHO) declared a
global pandemic, which led to a mandated lockdown for almost
one quarter of earth's population.1 The surgical community was
generally affected during COVID-19 outburst, as in many countries
most elective surgical procedures were postponed, due to high de-
mand for ventilators and specialized medical staff in intensive care
units (ICUs).2 All surgical societies published specific criteria about
high-risk surgical procedures and management of oncologic pa-
tients with alternative treatment options, such as chemotherapy
or radiotherapy, after discussion by virtual Tumor Boards, that
included surgeons, medical oncologists and radiologists.3 More-
over, additional preventive measures against COVID-19, such as
preoperative testing or patient decolonization, took place when re-
sources were available.4 (see Fig. 1)

Operating room (OR) was considered as a high-risk place for
COVID-19 transmission, due to consecutive aerosol generating pro-
cedures (AGPs). Tracheal intubation, non-invasive ventilation, tra-
cheotomy, cardiopulmonary resuscitation and manual ventilation
before intubation were considered as high-risk AGPs. Moreover,
due to the increased risk for COVID-19 transmission during pneu-
moperitoneum creation for laparoscopy, a dilemma between lapa-
roscopy and laparotomy had to be answered even for operations
that laparoscopy is strongly indicated.5 Previous experience with
SARS showed a potential viral load of these procedures and
increased risks for viral transmission. In addition, most of RNA-
viruses had been identified inside the human gastrointestinal (GI)
tract in the past.6 Because of the possible contact with increased
COVID-19 load during open and laparoscopic GI surgery, such pro-
cedures were classified as high-risk AGPs, despite the decreased
aerosol generation. Therefore, the Society of American Gastrointes-
tinal and Endoscopic Surgeons (SAGES), followed by most GI surgi-
cal communities all over the world, suggested the following PPE
during GI surgery of a confirmed or highly suspected COVID-19
patient7:

- N95 or filtering facepiece (FFP) 2 respirator masks or controlled
air purifying respirators (CAPRs) for mouth and nose protection.

- Goggles or face shields for eye protection.
- Surgical gowns, caps and shoe covers for skin and clothing
protection.

- Gloves for hand protection.
https://doi.org/10.1016/j.amjsurg.2020.09.014
0002-9610/© 2020 Elsevier Inc. All rights reserved.
The previous recommendations were so strong, that a global
consensus emerged after the initial statement of the Royal College
of Surgeons of England: surgical procedures were forbidden where
adequate PPE was unavailable.8 However, the wide use of PPE by
healthcare workers during COVID-19 outburst demonstrated a
few side effects of prolonged PPE wearing, especially in emergency
departments and ICUs. For example, in a study of 158 healthcare
workers that used N95 masks and goggles, 81% developed de
novo PPE-associated headaches. In addition, 91.3% of the healthcare
workers with a primary headache in the past, reported that the pro-
longed (over 4 hours) use of PPE during COVID-19 outburst wors-
ened their headaches and affected their job performance.9

Moreover, another study of 43 healthcare workers, that used PPE
for 8.76± 2.31 hours per day during management of COVID-19 pa-
tients, outlined various PPE-induced dermatoses, such as pressure
injury, contact dermatitis, pressure urticaria and exacerbation of
pre-existing skin diseases. Irritant contact dermatitis (ICD)
(39.5%) followed by friction dermatitis (25.5%) were the most com-
mon dermatoses reported. Goggles were the most common type of
PPE causing dermatoses (51.9%), followed by N95 masks (30.8%).
Most workers presented pruritus (67.4%) and erythema (53.5%).
Unfortunately, 21% of medical staff suffered fromwork absenteeism
due to one of the dermatoses, leading to a significant decrease in
human resources during a crucial “medical battle”.10

Six months after the initial shock from COVID-19 outburst,
containment measures, such as lockdowns and quarantines, have
been gradually quitted, while the medical community seems to
be organized against this public threat. Several pharmaceutical
therapeutic agents have been used against COVID-19, while all ef-
forts have been guided towards construction of a safe and effective
vaccine.11 However, a lot of countries are about to face a second
outburst of COVID-19. Τhe expected socioeconomic consequences
of a possible second global lockdown show that it is not a possible
option.12 Consequently, the number of required surgeries for
COVID-19 patients would be increased in the next months. As a
result, surgeons and OR staff are expected to be more exposed to
PPE during surgery.

Either in the case of a second lockdown or not, the safety of PPE
use against COVID-19 for surgeons should be investigated. All parts
of PPE increase surgeon's body temperature and sweating, leading
to an impairment of surgeon's comfort, especially during prolonged
and complicated surgical procedures. As mentioned above, PPE
seems to be associated with important side effects, like dermatoses
and headaches for healthcare workers. The PPE-associated discom-
fort and side effects during surgery may increase surgeons' anxiety
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Fig. 1. The proposed investigation of intraoperative PPE's impact on surgeons' condition and perioperative outcomes.
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and fatigue while performing difficult operations. Patients diag-
nosed with COVID-19 are frail, due to the multi-organ dysfunction
that is usually caused, requiring the highest surgical performance in
the operating room. Therefore, PPE's effect on surgeon's comfort
and psychological status should be investigated in future studies.
A comparison between surgeons wearing different quality PPE
parts in terms of intraoperative comfort, anxiety and fatigue during
certain operations for patients without COVID-19, is proposed. For
example, the comparison between face shields and goggles or be-
tween FFP masks and CAPRs could highlight the different impact
of two similar PPE parts on surgical parameters, without undermin-
ing surgeon's protection. In addition, the frequency of alternative
treatments due to surgeons' reluctance to operate in PPE would
be a very interesting parameter for future studies. PPE against
COVID-19 during surgery may be actually life-saving for a surgeon,
but is it really safe for a patient? Is there something that the surgical
community could do to improve surgical conditions and patient's
safety?

Funding

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.
Declaration of competing interest
773
None of the authors have conflicts to disclose.
References

1. Abdelrahman T, et al. Systematic review of recommended operating room
practice during the COVID-19 pandemic. BJS Open. 2020. https://doi.org/
10.1002/bjs5.50304.

2. Elective surgery cancellations due to the COVID-19 pandemic: global predictive
modelling to inform surgical recovery plans. Br J Surg. 2020. https://doi.org/
10.1002/bjs.11746.

3. Moletta L, et al. International guidelines and recommendations for surgery dur-
ing Covid-19 pandemic: a systematic review. Int J Surg. 2020;79:180e188.
https://doi.org/10.1016/j.ijsu.2020.05.061.

4. Morris M, et al. Pre-operative COVID-19 testing and decolonization. Am J Surg.
2020;220(3):558e560.

5. Al-Balas M, Al-Balas HI, Al-Balas H. Surgery during the COVID-19 pandemic: a
comprehensive overview and perioperative care. Am J Surg. 2020;219(6):
903e906.

6. Forrester JD, et al. Precautions for operating room team members during the
COVID-19 pandemic. J Am Coll Surg. 2020;230(6):1098e1101. https://doi.org/
10.1016/j.jamcollsurg.2020.03.030.

7. Stewart CL, et al. Personal protective equipment and COVID-19: a review for
surgeons. Ann Surg. 2020;272(2):e132ee138. https://doi.org/10.1097/
SLA.0000000000003991.

8. Abdelrahman T, et al. Surgery during the COVID-19 pandemic: operating room
suggestions from an international Delphi process. Br J Surg. 2020. https://
doi.org/10.1002/bjs.11747.

9. Jy Ong J, et al. Headaches associated with personal protective equipmentea
Cross sectional study amongst frontline healthcare workers during COVID 19
(HAPPE Study). Headache. 2020;10.

10. Singh M, et al. Personal protective equipment induced facial dermatoses in
healthcare workers managing COVID-19 cases. J Eur Acad Dermatol Venereol.

https://doi.org/10.1002/bjs5.50304
https://doi.org/10.1002/bjs5.50304
https://doi.org/10.1002/bjs.11746
https://doi.org/10.1002/bjs.11746
https://doi.org/10.1016/j.ijsu.2020.05.061
http://refhub.elsevier.com/S0002-9610(20)30583-3/sref4
http://refhub.elsevier.com/S0002-9610(20)30583-3/sref4
http://refhub.elsevier.com/S0002-9610(20)30583-3/sref4
http://refhub.elsevier.com/S0002-9610(20)30583-3/sref5
http://refhub.elsevier.com/S0002-9610(20)30583-3/sref5
http://refhub.elsevier.com/S0002-9610(20)30583-3/sref5
http://refhub.elsevier.com/S0002-9610(20)30583-3/sref5
https://doi.org/10.1016/j.jamcollsurg.2020.03.030
https://doi.org/10.1016/j.jamcollsurg.2020.03.030
https://doi.org/10.1097/SLA.0000000000003991
https://doi.org/10.1097/SLA.0000000000003991
https://doi.org/10.1002/bjs.11747
https://doi.org/10.1002/bjs.11747
http://refhub.elsevier.com/S0002-9610(20)30583-3/sref9
http://refhub.elsevier.com/S0002-9610(20)30583-3/sref9
http://refhub.elsevier.com/S0002-9610(20)30583-3/sref9
http://refhub.elsevier.com/S0002-9610(20)30583-3/sref9


M. Frountzas, C. Nikolaou, D. Schizas et al. The American Journal of Surgery 221 (2021) 772e774
2020;34(8):e378ee380. https://doi.org/10.1111/jdv.16628.
11. Million M, et al. Early treatment of COVID-19 patients with hydroxychloro-

quine and azithromycin: a retrospective analysis of 1061 cases in Marseille,
France. Trav Med Infect Dis. 2020;35:101738.

12. Nicola M, et al. The socio-economic implications of the coronavirus pandemic
(COVID-19): a review. Int J Surg. 2020;78:185e193.
Maximos Frountzas, MD, MSc, PhD(c)*

First Propaedeutic Department of Surgery, Hippocration General
Hospital National and Kapodistrian University of Athens, School of

Medicine, 114 Vasilissis Sofias Avenue, Athens, 11527, Greece

Christina Nikolaou, MD
Laboratory of Experimental Surgery and Surgical Research National

and Kapodistrian University of Athens, School of Medicine, 15B Agiou
Thoma Street, Athens, 11527, Greece
774
Dimitrios Schizas, PhD
First Department of Surgery, Laikon General Hospital National and

Kapodistrian University of Athens, School of Medicine, 17 Agiou
Thoma Street, Athens, 11527, Greece

Konstantinos G. Toutouzas, PhD
First Propaedeutic Department of Surgery, Hippocration General

Hospital National and Kapodistrian University of Athens, School of
Medicine, 114 Vasilissis Sofias Avenue, Athens, 11527, Greece

* Corresponding author.
E-mail address: froumax@hotmail.com (M. Frountzas).

13 August 2020

https://doi.org/10.1111/jdv.16628
http://refhub.elsevier.com/S0002-9610(20)30583-3/sref11
http://refhub.elsevier.com/S0002-9610(20)30583-3/sref11
http://refhub.elsevier.com/S0002-9610(20)30583-3/sref11
http://refhub.elsevier.com/S0002-9610(20)30583-3/sref12
http://refhub.elsevier.com/S0002-9610(20)30583-3/sref12
http://refhub.elsevier.com/S0002-9610(20)30583-3/sref12
mailto:mailtothomasrobinsoncuanschutzedu

