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Abstract
(Demir AE, Ilbasmis S, Toklu AS. A COVID-19 infection incidentally detected during hyperbaric oxygen treatment and 
preventive measures for COVID-19 transmission in a multiplace hyperbaric chamber. Diving and Hyperbaric Medicine. 
2022 March 31;52(1):58–62. doi: 10.28920/dhm52.1.58-62. PMID: 35313375.)
Introduction: SARS-CoV-2 (COVID-19) was declared a global pandemic on 11 March 2020 and has become a serious 
threat to public health. As it can easily be transmitted through droplets and aerosols, there is an increased risk of transmission 
in enclosed environments such as hyperbaric oxygen treatment (HBOT) units if preventive measures are not taken.
Case report: A 16-year-old female tested positive for SARS-CoV-2 during HBOT for idiopathic sudden sensorineural 
hearing loss. The other patients and the inside attendant who attended the sessions with her were regarded as contacts, 
tested for SARS-CoV-2, and quarantined until the test results were available. Ultimately, none of them tested positive.
Discussion: As HBOT in multiplace chambers entails a high risk of SARS-CoV-2 transmission, we strictly adapted our 
practice to consider that every patient could be a potential asymptomatic carrier. Therefore, the negative results of all contacts 
in this case and the fact that no confi rmed cases of COVID-19 were reported suggests that these measures successfully 
prevented SARS-CoV-2 transmission in our HBOT clinic. SARS-CoV-2 transmission can be prevented if suffi cient protective 
measures are taken.

Introduction

The spread of the severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2, COVID-19) virus, was 
declared a global pandemic on 11 March 2020, has resulted 
in a worldwide threat to public health and caused economic 
and social disruptions that generated global upheaval. 
Restrictions and precautions were adopted both in routine 
and emergency health services, as in all areas, to prevent 
the spread of the virus and to reduce the patient load, 
especially at the intensive care level. Hyperbaric oxygen 
treatment (HBOT) units, in which patients inhale 100% O

2
 

at pressures 2–3 times higher than atmospheric pressure 
in hyperbaric chambers, are particular at-risk medical 
facilities.1  As coronavirus is highly contagious and can 
easily be transmitted through droplets and aerosols in such 
closed units, there is a high risk of transmission in hyperbaric 
chambers.2  In the early days of the pandemic, the European 
Committee for Hyperbaric Medicine and Undersea and 
Hyperbaric Medicine Society published guidelines with the 
aim of minimising the risk of transmission and preserving 
continuity of treatments in HBOT clinics3,4  Following these 

guidelines, and recommendations of the Turkish Ministry 
of Health (TMoH) at that time, we made some necessary 
adjustments regarding decontamination and patient selection 
procedures in our HBOT unit. In this report, we present a 
patient who was incidentally diagnosed with COVID-19 
during HBOT and the measures that we have adopted to 
prevent COVID-19 transmission.

Case presentation

The patient gave consent for the publication of her case. A 
16-year-old female presented to the Ear, Nose and Throat
department with a three-day history of left-sided tinnitus
and hearing loss in September 2020. She had no history of
trauma, ear surgery or ototoxic medications and diseases.
Other system examinations were unremarkable. She was
diagnosed with idiopathic sudden sensorineural hearing
loss (ISSNHL) and referred for HBOT. Treatment was
initiated once a day (excluding weekends), at 243 kPa
(2.4 atmospheres absolute) pressure for 120 min including
compression and decompression time, in a multiplace
chamber. Nine days later an urgent HBOT session for a
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patient with central retinal artery occlusion (CRAO) was 
planned. Our ISSNHL patient and three others sharing 
the same routine sessions with her were also called to the 
session. That same evening, she presented at the emergency 
department with a headache, warm forehead, and general 
feeling of weakness and accordingly, a SARS-CoV-2 RT-
PCR (reverse transcriptase-polymerase chain reaction) test 
was performed. Her remaining sessions were cancelled 
temporarily until the test result was obtained. She tested 
positive, HBOT was stopped, and she was quarantined.

When the patient tested positive, we questioned her close 
contacts, their health status, and medical histories. We were 
informed that the patient came to other eight sessions with 
her mother from a neighboring city 80 km away by car 
except for the fi fth session day. On the fi fth day, her father 
drove her to our clinic by car from the same city. They had 
been in close contact the whole way for about 1.5 hours 
without wearing masks. Because the patient lived with her 
mother, this was the fi rst and the last time she had contact 
with her father throughout her treatment. On the sixth day 
of her treatment, her father started showing COVID-19 like 
symptoms. He went to the hospital on the seventh day, gave 
a sample on that day, and he tested positive on the eighth 
day. Our patient learned of this medical history of her father 
when she presented at the emergency department.

Due to preventive measures already in place, there had 
been only fi ve patients and one inside attendant in each of 
our routine HBOT sessions. Four patients and the inside 
attendant had attended the sessions with our patient since 
the fi rst day of her treatment, all of whom were the same 
individuals except the patient with CRAO. Upon our patient 
testing positive, her mother, these four patients, the CRAO 
patient, and the inside attendant were regarded as contacts, 
tested for SARS-CoV-2, and quarantined until their test 
results were available. All of them tested negative. They 
were also observed in the following days and no symptoms 
were declared.

Discussion

Immediately after the fi rst COVID-19 case was recorded 
in our country, general safety precautions and regulations 
were implemented according to the recommendations of 
the ECHM, UHMS and TMoH. It was made compulsory 
for every person, patient, and healthcare professional in 
our clinic to wear a surgical mask. All patients and their 
companions were assessed with temperature monitoring and 
Quick Recognition code, a screen that indicates whether a 
person has COVID-19 or has been in contact with a person 
diagnosed with COVID-19, before entering the clinic. Non-
alcohol-based hand sanitisers were placed at the entrance 
and exit of the clinic and the chamber. Enough time was 
allowed to maintain passive chamber ventilation between 
sessions. In addition, indications for HBOT and treatment 
sessions were restricted. Patients who did not need urgent 

HBOT were added to the waiting list and their treatments 
were postponed. To execute appropriate disinfection 
procedures, all personal equipment (masks, hoods, hoses, 
etc.) and all surfaces of the chamber were disinfected using 
U.S. Environmental Protection Agency (EPA) approved 
non-alcohol-based solutions after every session.5  The EPA 
List N contains all registered disinfectants suitable for use 
in inactivating the SARS-CoV-2 virus. Active ingredients 
which are also approved by TMoH and listed in EPA List 
N are mostly sodium hypochlorite, hydrogen peroxide and 
quaternary ammonium.

Our HBOT unit is equipped with a Hypertech® Zyron 
12 model multiplace chamber which has a capacity of 
12 patients and one inside attendant in the main chamber 
and two patients and one attendant in the antechamber 
(Figure 1a). Routine sessions are conducted fi ve days a 
week (excluding weekends) and the duration of a session is 
120 minutes. Normally each patient has one HBOT session 
per day, but sometimes additional sessions are organised for 
patients who may have required it. A routine HBOT profi le 
includes a 15-min compression to 243 kPa, a total of period 
of 90 minutes breathing 100% oxygen at pressure with two 
fi ve-minute air breaks, and a 15-min decompression time. 
While an average of 12 patients and one attendant were 
usually placed in the chamber for each of our routine sessions 
before the pandemic, the number of occupants was limited 
to a maximum of six (including the attendant) per session 
during the pandemic. To maintain recommended social 
distancing (at least 1 m) inside the chamber,4 one seat was 
left unoccupied between each patient (Figure 1b). Before 
each HBOT session, the patients were questioned if they 
had any suspicious symptoms (fever, shortness of breath, 
cough, loss of smell/taste, weakness etc.) of COVID-19. To 
minimise contact, the dressing room was always supplied 
with fresh air by passive ventilation and each patient used 
the room alone.

Our multiplace hyperbaric chamber is compressed with air 
and built-in breathing system masks are used to provide 
therapeutic oxygen.6  Each occupant uses a tight-fi tting 
oronasal mask connected to a demand-type regulator which 
provides 100% oxygen and vents the exhaust gas outside 
the chamber and the building. The main purpose of using 
this system is to prevent air from being drawn into the mask 
so as to ensure a high oxygen concentration while inhaling, 
and to prevent oxygen leakage into the chamber while 
exhaling. Normally, the occupants remove their masks and 
breathe environmental chamber air during the air breaks to 
reduce the risk of oxygen toxicity. During the pandemic, 
those tight-fi tting masks, each of which was dedicated to 
a single patient, were donned as soon as the patients were 
placed in the chamber and not removed till the end of the 
session. Air was provided via the masks until the chamber 
reached 243 kPa. During the air breaks, the mask gas was 
changed from 100% oxygen to air. This ensured that the 
environmental chamber air was not contaminated with 
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exhaled air and ‘respiratory isolation’ of individual patients 
was achieved. Sometimes patients needed to remove their 
masks to do the Valsalva maneuver effectively, to drink 
water or for any approved reason. Suffi cient spare surgical 
masks were kept ready in case of temporarily removal of 
main breathing masks.

Although we prioritised the patients with urgent indications 
(carbon monoxide poisoning, arterial or venous gas emboli, 
etc.), we took extra measures for patients with elective 
indications (diabetic foot ulcer, ischaemic ulcer, etc.) in order 
not to cause their clinical outcomes to worsen. For example, 
it has been reported that patients with chronic diseases 
suffered from the delays and reductions in routine treatments 
and healthcare services due to the COVID-19 pandemic. 
In that study, diabetes was found to be the most affected 
condition.7  As many patients undergoing HBOT had chronic 
wound and diabetic foot ulcers, we did additional sessions 
for these patients each day or over the weekends when 
needed. Since the beginning of the pandemic, several studies 
have demonstrated that patients with pre-existing chronic 
diseases and comorbidities have increased susceptibility to 
COVID-19, with high severity and mortality rates.8,9  Most 
patients who receive HBOT in our clinic are older people 
with one or more chronic conditions. Therefore, before 
deciding on HBOT, we made a comprehensive and detailed 
evaluation of each patient and aimed to maintain the balance 
between the risk of transmission and the anticipated benefi t.

Special attention was also paid to choosing the right mask 
for inside attendants during the pandemic. In one study, 
it was shown that wearing a surgical mask reduced the 
airborne droplet transmission distance to 30 cm from the 
source, while using an N95 mask reduced it to 15 cm.10  The 
attendants are not always in a sitting position throughout the 
session because of the need to assist the patients (replacing 
their masks, helping them to do the Valsalva manoeuvre 
effectively or even performing first aid in case of an 
emergency). When the patient takes off his or her mask while 
being assisted, the attendant may come in close contact with 
the patient. For this reason, attendants always wore N95 
masks inside the chamber.

During the pandemic, we also administered HBOT to 
many intubated patients without knowing if the patient had 
COVID-19 or not. Although an intubated patient entails 
a lower risk of aerosol production inside the hyperbaric 
chamber than a non-intubated patient,11 the medical staff 
have worn gowns, double gloves, N95 masks and face 
shields while providing care to these patients. Normally, 
these additional items are not routinely used, but they 
became essential in the pandemic. On the other hand, some 
of these extra personal protective equipment items could 
represent an increased fuel load for fi re under hyperbaric 
conditions. Given the protectiveness of these items against 
COVID-19, we took some measures to minimise the risk of 

Figure 1
a. Seating plan in the hyperbaric chamber before the COVID-19 pandemic; b. seating plan during the COVID-19 pandemic
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fi re inside the chamber: 100% cotton gowns have been used 
since the beginning of the pandemic. The oxygen level is 
maintained at around 21% inside the chamber. The manual 
fi re extinguishers and the deluge system were checked more 
often than usual.

The incubation period of COVID-19 was found to be 
approximately 5–6 days.12,13  In our case, our patient’s father 
developed COVID-19 symptoms one day after they travelled 
together. He went to the hospital two days after the travel 
and the positive PCR test was taken on that day. Therefore, 
he was most probably contagious during the travel and our 
patient probably became infected during their car ride. In 
many studies, it was found that confi ned spaces can easily 
create a suitable environment for increased virus load 
and transmission. A car cabin is such a confi ned space in 
which respiratory droplets carrying coronavirus can easily 
accumulate inside and pervade its micro-climate.14–16  In this 
case, while the patient tested positive, none of the patients 
nor the inside attendant who occupied the chamber with this 
patient tested positive. As HBOT is a long-term therapy in 
which many of the patients are not required to be hospitalised 
and therefore are in interaction with different people in daily 
life, especially during the pandemic, those patients should 
minimise contact with others, even with their households.

There is evidence that spreading of SARS-CoV-2 may begin 
5–6 days before the fi rst symptoms appear, but it may be 
enough to investigate if there has been a close contact up to 
3 days before the symptoms develop.17  Several published 
reports also declared that pre-symptomatic transmission 
was found to be possible 1−3 days before the onset of the 
symptoms.18,19  In our case, the patient had most likely 
been contagious for at least three days before the onset of 
the symptoms. Despite this, the other patients sharing the 
same chamber tested negative. In a national environment 
where only close contacts of known cases or symptomatic 
individuals are tested, the prevention of cross-infection 
in the chamber environment in this case demonstrates the 
value (and successful outcome) of treating every patient as 
a potential asymptomatic carrier. 

This report also highlights the importance of taking strict 
and solution-focused preventive measures in HBOT clinics 
and maintaining them without compromising on discipline 
during the COVID-19 pandemic. These measures seem to 
be permanent in the coming period as the outbreak lingers.
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