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Abstract

Introduction: Military service carries health risks that extend beyond the hazards associated with direct combat. In-
sights into the history of military medicine reveal the evolution of medical practices and surgery, particularly in the
field of maxillofacial surgery. This specialty owes its advancement to pioneers such as Harold Gillies and Johannes
Esser, whose innovations reached their peak during periods of armed conflicts. Objective: The review aims to raise
awareness of the specific dental health needs of military personnel, with a particular focus on barodontalgia, dental
pain caused by changes in ambient pressure, common among military pilots and divers. Methods: The literature on
dental challenges among military personnel was analysed, considering the impact of working conditions on oral health
(searched phrases: health problems in the military, military dentistry, barodontalgia). Common issues such as dental
caries, periodontal diseases, and barodontalgia were identified, suggesting the need for better dental care and further
research. Conclusions: Complex health challenges in military communities, from post-traumatic stress disorder to
dental problems were identified. There is a need for continuous development of military medicine, a holistic approach
to the health of soldiers, including oral health, to improve their quality of life and operational readiness. Research find-
ings indicate the need to develop dedicated diagnostic and therapeutic protocols, adapted to the unique conditions of
military service.

Streszczenie

Wstep: Stuzba wojskowa niesie za sobg zagrozenia zdrowotne wykraczajgce poza ryzyko zwigzane z bezposrednim
udziatem w dziataniach bojowych. Wglad w historie medycyny wojskowej pozwala zrozumieé¢ rozwaj praktyk medycz-
nych oraz chirurgii, w szczegélnosci w dziedzinie chirurgii szczekowo-twarzowej. Przetom w tej specjalizacji zawdzie-
czamy pionierom, takim jak Harold Gillies i Johannes Esser, ktérych innowacje osiaggnety szczyt w okresie konfliktow
zbrojnych. Cel: Przeglad ma na celu podniesienie Swiadomosci na temat specyficznych potrzeb zdrowotnych persone-
lu wojskowego w obszarze stomatologii, ze szczegélnym skupieniem na barodontalgii, czyli bolu zebéw wywotanym
przez zmiany ci$nienia, wystepujacym czesto u wojskowych pilotéw i nurkéw. Metody: Przeanalizowano literature
dotyczaca stomatologicznych wyzwan dla personelu wojskowego, uwzgledniajgc wptyw warunkéw pracy na zdrowie
jamy ustnej (wyszukiwane frazy: zdrowotne problemy w wojsku, stomatologia wojskowa, barodontalgia). Wskazano
na powszechne problemy, takie jak préchnica, choroby przyzebia i barodontalgia, sugerujace potrzebe zapewnienia
lepszej opieki stomatologicznej oraz prowadzenia dalszych badan. Whnioski: Zidentyfikowano ztozonos$¢ wyzwan
zdrowotnych w stuzbie wojskowej, od zespotu stresu pourazowego po problemy stomatologiczne. Podkreslono po-
trzebe ciggtego rozwoju medycyny wojskowej, holistycznego podejsécia do zdrowia zotnierzy, w tym zdrowia jamy ust-
nej, aby poprawic ich jakosc zycia i gotowos¢ operacyjna. Wyniki badan wskazujg na konieczno$¢ opracowania specjal-
nych protokotéw diagnostycznych i terapeutycznych, dostosowanych do specyficznych warunkéw stuzby.

Keywords: military dentistry, barodontalgia, pressure changes, health problems in the military
Stowa kluczowe: stomatologia w wojsku, barodontalgia, zmiany ci$nienia, problemy zdrowotne w wojsku
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Introduction

Military service carries health risks that extend beyond
injuries associated with direct combat. Knowledge of the
history of military medicine helps understand the spe-
cific health problems that armed force personnel may
face. The words of General Wtadystaw Sikorski: ‘From
the beginning of human existence and from the moment
human history is known, war has been regarded as one
of the principles of human development’ also pertain di-
rectly to medicine [1]. The First World War was a turning
point that changed the approach to health and hygiene,
especially with regard to disinfection and the preven-
tion of infectious diseases [2]. The importance of military
medicine increases during times of armed conflicts, as
evidenced by its considerable development during these
periods. Armed conflicts, World War | and World War Il
in particular, had a significant impact on the development
of surgery, especially in the field of maxillofacial surgery.
Pioneers such as Harold Gillies and Johannes Esser con-
tributed to many innovations in reconstructive surgery.
Their revolutionary facial reconstruction techniques not
only saved the lives of many soldiers, but also shaped
modern maxillofacial surgery [3]. In more recent times, it
has been noted that approximately 8% of veterans from
missions in Iraq and Afghanistan developed symptoms of
post-traumatic stress disorder (PTSD) and other mental
health problems, highlighting the impact of wartime ex-
periences on mental health [4]. Soldiers also struggle with
avariety of oral problems both during peacetime and war.

It is worth mentioning that military personnel in Poland
receive special dental care. The regulation of the Minister
of National Defence specifies additional dental benefits
for professional soldiers, including check-ups, hygiene
procedures, as well as conservative and surgical treat-
ment. These benefits are provided in military units or in
cooperation with other medical entities. Soldiers hold-
ing specific functions, including pilots, divers and special
forces, are entitled to an extended package of benefits.
The regulation emphasises the importance of healthcare
inthe context of the specific nature of military service [5].

This paper presents a review of available literature on
dental problems among military personnel, with particu-
lar emphasis on barodontalgia, i.e. dental pain caused by
changes in ambient pressure, which is often seen in pilots
and divers, and which has aroused interest among dental
professionals.

Aim

The aim of this paper is to raise awareness about the spe-
cific oral health needs among soldiers and the need to
adapt dental practices to the specific conditions of their
work [6].

Dental problems among soldiers

Military personnel, including pilots and divers, are ex-
posed to a variety of oral health problems during their
career that require special attention. Armstrong and
Dermont [7], as well as Khanna et al. [8] highlighted the
importance of prevention, emphasising that specific
working conditions, such as exposure to noise, vibration
and variable pressure, can adversely affect the health of
naval personnel. However, extensive data on the dental
health of soldiers is missing in the literature. Research
has indicated common dental problems, high rates of
dental caries, periodontal disease and barodontalgia,
suggesting the need for further research and improved
dental care in the military.

In his study among 348 soldiers of the Armed Forces of
Ukraine, Lavrin [9] assessed the efficacy of caries pre-
vention under specific operational conditions. The study
group consisted of military personnel from Ternopil who
underwent a detailed dental examination using the DMF
index [the sum of an individual’s decayed (D), missing
(M), and filled (F) permanent teeth or surfaces] to assess
the intensity of caries, and the test of enamel resistance
(TER) to determine enamel resistance to acid dissolution.
After an initial diagnosis, the participants received com-
prehensive dental care, including both standard hygiene
interventions and, depending on individual needs, fissure
sealing and fluoride varnish application. All treatments
were tailored to frontline requirements. The analysis of
results showed alarmingly high caries rates, ranging from
83.08% among 20-25 year olds to 100% among 36-45
year olds. There was also a noticeable increase in the in-
tensity of caries in each age group, although follow-up
after 12 months showed a considerable reduction and an
improved enamel resistance to acid.

Soldiers are also at risk of dental injuries. A case
study of a 39-year-old military diver showed den-
tal problems arising from the use of an inadequate
diving mouthpiece. Its change led to the fracture of
previously treated tooth with a large amalgam filling.
The advanced periodontal disease discovered during
a check-up highlighted the importance of regular den-
tal screening in soldiers. The use of an appropriate
mouthpiece, which reduced the risk of tooth overload,
proved to be a solution. The need to extract the tooth
and place an implant, followed by mouthpiece custom-
isation, highlights the importance of adequate dental
care to ensure the health and effectiveness of soldiers
during their military service [10].

The difficulties of providing adequate dental care in
combat settings become apparent in the course of mod-
ern military conflicts, such as the Russian-Ukrainian
war. Shortcomings in routine preventive screening and
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prophylactic interventions may contribute to dental
problems becoming apparent during mobilisations and
combat missions [11]. Research shows that regular oral
hygiene and professional restorative treatment are key
to maintaining the oral health and combat readiness of
soldiers[12].

Barodontalgia

Barodontalgia, also referred to as aerodontalgia or tooth
squeeze, is a specific dental pain caused by a change in
ambient pressure. The pain may involve teeth that are
typically asymptomatic, but when exposed to certain
conditions, such as flying at an altitude of 600-1,500 m
or diving at depths of 10-25 m, pre-existing conditions
that did not previously produce dental symptoms be-
come apparent. Sharp or throbbing pain often occurs as
a result of an increase in the difference between the in-
tracavitary pressure and the external pressure, which
can be caused by the expansion of gases within closed
dental spaces [13].

The mechanism of barodontalgia was described in detail
by Strohaver [14] in 1972. He identified two forms of the
disorder, i.e. direct and indirect, depending on the dif-
ferent causes of pain. Direct barodontalgia is due to the
direct effect of pressure changes on the tooth, leading
to pain, especially during take-off. The indirect form, on
the other hand, can be caused by irritation of the alveolar
nerves as a result of sinusitis, which manifests in dull pain,
most often during landing.

Barodontalgia has been divided into four classes, depend-
ing on the condition of the pulp/periapical tissues and
symptomatology. This classification allows accurate diag-
nosis and selection of appropriate treatment [15]. Early
observations of this phenomenon mainly focused on pi-
lots flying at altitudes > 3,000 m and divers descending
to depths > 10 m. The upper lateral teeth, as well as teeth
with multiple and extensive fillings, are most susceptible
to barodontalgia. Despite various theories explaining the
mechanism of pain, there is consensus on the role of sud-
den pressure changes and pulpal pathologies[16, 17].

Diagnosis of barodontalgia

The diagnosis of barodontalgia involves several stages
of dental examination, particularly important among
aircrew members who may experience long intervals be-
tween dental check-ups. Damaged fillings (e.g. cracked or
broken), fillings with insufficient retention and secondary
caries are key areas of such examinations. Vitality tests
and/or radiographs covering the periapical tissue are
recommended in the case of teeth with extensive fillings
to exclude asymptomatic pulp necrosis. Orthopantomo-
graphic images can help detect dental problems that are
not evident on clinical examination, as well as serve as
dental records. If this imaging modality is not available,
dental radiographs of the upper and lower teeth may
deliver valuable data [18]. Stoetzer et al. [19] described
a case of a 26-year-old patient reporting acute pain in
the left mandible, which appeared during flight and in-
creased as the aircraft ascended, reaching a VAS score of
8 (0-10). Lowering the altitude of the flight was associ-
ated with slight pain reduction, but without its complete
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resolution. A check-up examination revealed a filling
in tooth 36, a negative pulp vitality test and a positive
percussion test, in the absence of clinical periodontal
disease. An X-ray was performed and showed a periapi-
cal lesion. Endodontic treatment of tooth 36 with coffer-
dam was initiated under local anaesthesia. No purulent
exudate was found during the treatment, but significant
bleeding was observed from both mesial canal orifices.
Gangrenous necrosis of pulp was detected particularly
in the distal root canals. After preparation of the canals,
a temporary dressing was applied. The presence or ab-
sence of cracks was assessed optically using magnifying
glasses and a blue-light lamp; no cracks were detected.
Filling of the root canals was performed.

Prevention and treatment of barodontalgia

Maintenance of good oral health in individuals who work
under fluctuating pressure conditions, which requires
regular dental check-ups, recommended at least once
a year, is essential for the effective prevention of bar-
odontalgia. During check-ups, particular attention should
be paid to the early detection of caries and damaged fill-
ings, dentin exposure and other factors that can lead to
the development of barodontalgia.

Prompt and accurate diagnosis, including radiography
and pulp vitality tests, is of key importance if symptoms
develop. In cases of reversible pulpitis, zinc oxide and
eugenol (ZOE) may provide relief and prevent further
pain. In more advanced cases in individuals exposed to
significant pressure changes, endodontic treatment is
preferred over procedures such as pulpectomy or direct
pulp capping to effectively minimise the risk of future
barodontalgia. Additionally, patients who have recently
undergone dental procedures requiring anaesthesia
should avoid aeroplane flights for 24 hours, while those
undergoing surgery should avoid aeroplane flights for
seven days to minimise the risk of barodontalgia. Taking
care of their oral health and following professional dental
advice can significantly contribute to reducing the risk of
this painful disorder [17].

Barodontalgia in a military setting

Barodontalgia poses unique challenges for the military,
including divers and submarine crews. A study on den-
tal health among German sailors, which analysed 50,000
medical records, assessed the impact of the work of div-
ersand submarine crewson their dentition. Anevaluation
of the results of 13,618 examinations in 2,580 patients
provided a comprehensive picture of the dental health
of navy personnel exposed to variable atmospheric pres-
sures. It was found that divers, who regularly experience
pressure fluctuations, had better oral health status than
submarine crews operating under more stable pres-
sure conditions. However, long-term follow-up revealed
a gradual deterioration of oral health among divers and
scuba divers, highlighting the occupational risks and the
importance of regular dental care to maintain oral health
among mariners working in a variety of pressure condi-
tions [20].

Pilots, who may develop specific health complications
due to changes in ambient pressure, especially during
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high-altitude flights, are another group of soldiers af-
fected by barodontalgia. The phenomenon of odonto-
crexis, also known as barometric tooth explosion, ob-
served among aircrews, is an example of a specific form
of dental trauma associated with barometric pressure
changes, which often affects teeth with extensive fill-
ings [21]. This highlights the complex relationship be-
tween ambient pressure and bodily responses, as well
as the importance of using high quality preventive and
therapeutic materials to minimise the risk of pressure-
induced dental damage.

A case was described of a fighter pilot who experienced
atooth fracture in December 2009 while flying at an alti-
tude of 3,600 metres, which manifested while descending
to an altitude of approximately 900 metres [22]. Despite
acute pain, the mission was not jeopardised due to short
symptom duration. An intraoral examination revealed
a V-shaped fracture in the right lower first molar. Various
tests confirmed that the tooth was vital and had no previ-
ous pathology or treatment, which was also confirmed by
X-rays. This case highlights the potential risks of working
in extreme conditions and shows that even healthy teeth
can be damaged as a result of pressure changes.

Gunepin et al. [23] conducted a study involving 60.6% of
French military divers (1,317 fully completed question-
naires), and showed that 5.3% of divers developed baro-
trauma, which disrupted diving in 34.3% of cases. While
the majority of divers were aware of the importance of
oral health, as informed by military medical personnel,
only some of them received specific dental advice and
consultations related to diving or were warned against
diving after certain oral procedures [23, 24]. These find-
ings indicate the need to raise awareness about barodon-
talgia and to provide better dental care for individuals
working in military environments. Since both military
pilots and divers are at particular risk of barodontalgia
and other oral health problems associated with pressure
changes, military doctors and dentists should follow spe-
cific prevention and treatment protocols.

These issues demonstrate the importance of thorough
dental surveillance to ensure the health and safety of
military personnel. Regular screening and close collabo-
ration between aviation and diving medicine and den-
tistry can help minimise the risk of barodontalgia and
other complications arising from working in extreme
conditions.

Laval-Meunier et al. [25] assessed the frequency of
barodontalgia in French military and civilian aircrew in
2010. Using 1,184 detailed anonymous questionnaires
from 15 medical centres for aircrew, the researchers col-
lected data on barodontalgia. They found that 6.6% of
respondents had experienced an in-flight barodontalgia
at least once in their lifetime. The median pain intensity
was rated at 5.5 out of 10, and the discomfort appeared
most commonly during descent below 8,000 metres.
Some pilots have expressed concerns about the impact of
barodontalgia on in-flight safety. This research demon-
strated the challenges associated with barodontalgia in
pilots, despite advances in dentistry and technology. The
authors recommended the use of preventive measures
to reduce the prevalence of barodontalgia among flight
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crews, emphasising the importance of understanding and
addressing underlying dental conditions that may exac-
erbate in-flight barodontalgia.

Gonzalez-Santiago et al. [26] investigated the oral health
and the prevalence of barodontalgia in 506 male military
pilots between 1995 and 2000. Using specialised dental
instruments and an X-ray machine, a detailed clinical ex-
amination was conducted and data on dental status were
collected. Flight conditions were simulated in a hyper-
baric chamber to assess the physiological effects of sud-
den pressure changes on the teeth. The analysis showed
that barodontalgia was relatively rare (13 cases; 2.63%)
and occurred more frequently during actual flights than
during hyperbaric training. Most of these cases were as-
sociated with previously treated teeth, indicating a po-
tential link between the quality of dental treatment and
the risk of barodontalgia. The study highlighted the im-
portant role of oral health care and prophylaxis among
flight crews to maintain flight safety.

Almadi and Al-Hajri [27] assessed the frequency of den-
tal pain among military pilots and divers in Saudi Arabia
and Kuwait. The study used 350 questionnaires, obtain-
ing responses from 72.8% of pilots and 80% of divers,
respectively. It was found that approximately 34% of
respondents had experienced barodontalgia, with a sig-
nificantly higher rate among pilots (49.6%) compared to
divers (17.3%). Pain occurred at different heights and
depths, depending on the type of activity. Recurrence of
tooth pain after treatment was reported in 16.4% of pi-
lots and 25% of divers, highlighting the problem of pain
recurrence despite therapeutic interventions.

Zanotta et al. [28] focused on the general oral health
problems of divers exposed to pressure changes in their
study. The study group comprised 520 patients, of whom
15% reported dental problems and further 10.2% experi-
enced dental pain. Dental injuries were reported in 6.3%
of the study participants. Additionally, temporomandibu-
lar joint (TMJ) problems or mucosal irritation by a mouth-
piece were reported by 11.3% of the subjects.

Theresults on the frequency of barodontalgia among sol-
diers are summarised in figures 1 and 2.

The results indicate the need for comprehensive oral ex-
aminations and avoidance of dental materials prone to
air or fluid retention to reduce the risk of barodontalgia.

Discussion

The analysis of the cited articles allows to formulate
a thesis that dental symptoms among military personnel,
while not a primary concern, are still an important com-
ponent of comfort during service. The cited studies indi-
cate that PTSD and other mental disorders [4] may affect
the stomatognathic system, leading to masticatory dys-
function and reduced salivary flow, which significantly
contributes to the development of carious lesions, ram-
pant caries in particular, and periodontitis, which may be
linked to a compromised immune system.

Referring to the words by General Sikorski [1] and con-
sidering the current political situation in Eastern Europe,
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Figure 1. Overview of studies on the prevalence of barodontalgia among military personnel
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Figure 2. Percentage of soldiers reporting barodontalgia

it could be suggested that investigating dental prob- ing the existing care system could significantly enhance
lems among Ukrainian soldiers will deliver new data on  oral health and, consequently, the combat readiness of
barodontalgia. Lavrin et al. [11] suggested in their study  Ukrainian soldiers. Mobile dental clinics and improved
that adopting NATO dental care standards and improv-  oral hygiene practices, in line with NATO guidelines,
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could be a solution to these common problems. Further-
more, the development of dental care in the military by
incorporating comprehensive prevention and treatment
models is of key importance in reducing caries intensity
and ensuring effective oral health management among
soldiers[11].

When considering the topic of dental problems in the mil-
itary environment, many papers can be found highlight-
ing the issue of barodontalgia, which is linked to a group
of military personnel working in variable pressure condi-
tions [20]. Since a certain proportion of those affected
by barotrauma report a significant impact on their pro-
fessional work, prevention and treatment of barodon-
talgia in these groups become a key direction for future
research [25].

Conclusions

Research shows that health problems ranging from PTSD
to dental conditions, such as caries, periodontal disease
and barodontalgia, significantly affect the effectiveness
and combat readiness of military personnel, indicating
the need for further research in military medicine and
dentistry [4, 7-9]. The need for a holistic approach to sol-
diers’ health, encompassing physical, mental and dental
aspects, to improve their operational readiness and qual-
ity of life has been emphasised.

Dental challenges such as barodontalgia require regular
check-ups and the use of specific treatment approaches
and customised accessories (e.g. mouthpieces) for divers
and pilots to minimise the risk of injury [10, 13, 15, 17,
20, 27]. Furthermore, there is a clear need for military-
specific diagnostic and treatment protocols to improve
dental care and reduce dental problems among soldiers,
recognising oral health as an important component of
combat readiness [23, 24, 26].
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