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Abstract

(Altun BD, Siimen SG, Dumlu A. A diving physician’s experience of dental barotrauma during hyperbaric chamber exposure:
case report. Diving and Hyperbaric Medicine. 2022 March 31;52(1):63-65. doi: 10.28920/dhm52.1.63-65. PMID: 35313376.)
Previous cases of dental barotrauma have been reported in pilots and divers. We report a case of dental barotrauma and
barodontalgia in a diving physician accompanying patients during hyperbaric oxygen treatment, and due to pressure changes
in the hyperbaric chamber. The physician developed sharp pain localised to the right maxillary molars but radiating to the
face, ear and head during decompression from 243 kPa (2.4 atmospheres absolute). The pain intensified following completion
of decompression and was consistent with irreversible pulpitis. Clinical examination and panoramic radiography suggested
fracture of a heavily restored tooth due to barotrauma. This was managed by tooth extraction. The physician subsequently
discontinued accompanying the patients during their hyperbaric oxygen treatment sessions. Dentists and maxillofacial surgery
specialists suggest waiting for a minimum of four weeks or until the tooth socket and/or oral tissue has healed sufficiently
to minimise the risk of infection or further trauma before exposure to further pressure change. Although seemingly rare,

and despite the comparatively slow pressure changes, dental barotrauma can occur in hyperbaric chamber occupants.

Introduction

Hyperbaric oxygen treatment (HBOT) is defined as
inhalation of 100% oxygen at an elevated pressure (most
commonly at or above 203 kPa or two atmospheres absolute).
It is commonly used for the treatment of decompression
sickness, air embolism, carbon monoxide poisoning,
problematic wounds such as diabetic foot, ulcers and late
effects of radiotherapy.'> HBOT is regarded as a safe
treatment modality in which serious side effects (such as
pulmonary barotrauma) are rare, and more common side
effects (such as hyperoxic myopia or middle ear barotrauma)
are usually mild and reversible.**¢

Barotrauma may occur due to the changes in volume of gas-
containing spaces inside the body, in response to changing
atmospheric pressure. If pressure changes happen quickly
and pressure equalisation between anatomic gas spaces and
changing ambient pressure is not achieved, tissue such as
the eardrum may be damaged.”® Head and face barotrauma
is especially seen in rigid cavities that cannot expand or
contract such as sinuses, middle ear and teeth.”!!

Barodontalgia is intraoral pain evoked by a change in
barometric pressure.!! Indirect barodontalgia may occur due
to middle ear or sinus barotrauma, with referral of pain to the

teeth.'” Direct barodontalgia is generally assumed to arise
from changes in volume of gas pockets trapped or evolved
in defective restorations causing fracture of the restoration
and/or the tooth itself (odontocrexis), although there is one
report of a tooth fracture occurring on an apparently sound
tooth in a fighter pilot during flight.”* Pain is considered
a result of the involvement of the innervated dental pulp.
Irreversible pulpitis may occur, which is characterised by
persistent pain, even if the cause is eliminated and may be
exacerbated at night.'*!

Barotrauma, barodontalgia and odontocrexis (tooth fracture)
are known risks for divers and pilots who are frequently
exposed to pressure changes. To prevent these complications,
maintaining good clinical oral health practices such as
having biannual dental checkups and daily brushing and
flossing teeth are recommended.!'®!”

The risk is less well defined for occupants of recompression
chambers. A search of Ovid/Medline, PubMed, ScienceDirect
and Web of Science databases up to October 2021 using the
terms "hyperbaric oxygen therapy", "dental barotrauma’,
and "barodontalgia” found 45 cases all experienced during
diving and aviation,'*16182 with none during hyperbaric
chamber exposure.
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Case report

The patient consented to the publication of her case history
and radiography.

A 49-year-old Turkish woman presented with pain in the
right posterior maxillary region. She introduced herself
as a hyperbaric physician and stated that she had her
right maxillary premolars and molars (tooth numbers:
15, 16, 17 and 18) filled a year previously with no known
complications. The pain on the treatment side started when
she was accompanying her patients as an inside attendant
in the hyperbaric chamber during decompression from
243 kPa. It was described as sharp and radiated to the face,
ear and head. It intensified through the subsequent evening
in a pattern consistent with irreversible pulpitis. The pain
was only partially responsive to strong oral analgesia.

Clinical and radiological examination revealed that there
was a fracture in the maxillary right third molar and its
restoration (Figure 1). In view of the low probability of
successful secondary restoration and the possibility of
supraeruption of the tooth over time due to an impacted and
ectopic mandibular third molar (Figure 2), an extraction was
considered the best treatment. After the extraction she ceased
accompanying the patients during their hyperbaric oxygen
therapy session in accordance with standard advice to wait
for a minimum of four to six weeks or until the tooth socket
and/or oral tissue has healed sufficiently to minimise the risk
of infection or further trauma before subjecting the wound
to pressure change.'”?** Although this recommendation
pertains to diving, it was adhered to due to the similarity of
the mechanism. During follow-up clinical examination on
15th day post-extraction, the patient reported no complaints.

Discussion

Aviators and divers who encounter substantial atmospheric
pressure changes may suffer from barodontalgia and dental
barotrauma.'*-1¢18-23 The present case represents a seemingly
rare example of barodontalgia occurring during pressure
change in a hyperbaric chamber, and identifies it as a risk
for patients and an occupational risk for hyperbaric chamber
attendants.

The mechanism of barodontalgia and odontocrexis during
pressure changes is still unclear. Trapped air under the
restoration or endodontically treated tooth is one explanation.
When pressure decreases, trapped air expands and this
may result in the fracture of the tooth or dislodgement of
restorations. Moreover, expanding air may trigger pain by
compressing dentine tubules and pulp.?*?” The present case
is consistent with this theory. Fracture of the restoration
appears to have occurred during a decompression which
allowed air trapped in her tooth to expand. The patient had
no symptoms prior to this decompression.

In relation to prevention, it has been suggested that diving
be avoided for at least one week following oral surgery to
prevent air from entering healing tissues, and that the dentist
must confirm healing.!! Some publications recommend
a four to six week break after tooth extraction.'”?** Tt
follows that we advised our patient that she should not act
as a hyperbaric attendant for four weeks after extraction of
her third molar. Although she did not have any complaints
15 days after the extraction, this time was necessary for full
wound healing.

Figure 1
Panoramic radiography showing a fracture in the third maxillary
molar (white arrow)

Figure 2
Panoramic radiography showing unopposed maxillary third molar
(white arrow) and impacted mandibular third molar (black arrow)
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Conclusions

In addition to diving and aviation, this case demonstrates that
dental barotrauma and barodontalgia can also be encountered
during HBOT. Hyperbaric physicians may consider adding
dental barotrauma to lists of potential complications in
consent processes, especially in patients with poor dentition.
Dentists should also be aware of the possibility of dental
barotrauma among divers, pilots, hyperbaric physicians
and nurses.
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