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Abstract — Background: Military fighters are one of the highest risk
populations for dental and oro-facial trauma. The aim of this study was to
evaluate the incidence and etiology of oro-facial injuries among active duty
paratroopers in the Israeli Defense Forces. Methods: Paratroopers from
selected companies were interviewed using a structured questionnaire regard-
ing oro-facial trauma during active service years. The study consisted of 311
male paratroopers, with a mean age of 21.1 years (£ 1.7). Mean duration of
military service until the study was conducted was 25.9 months (£ 6.9).
Results: Oro-facial injuries during military service was found in 87 (28.0%) of
the participants, with an incidence rate of 129.6 cases per 1000-fighter-years.
Extra-oral lacerations (lip, chin, cheek/facial muscles) were the most common
injury. Tooth injuries were reported by 48 of the participants, of whom 44
(50.6%) suffered from dental fractures and four (4.6%) from subluxation/
luxation. Most oro-facial injuries occurred in an isolated training or
operational field. Thirty-seven participants (42.5%) reported postevent dis-
turbance and 10 (11.5%) reported loss of operative activities because of the
event (mean 8.6 £ 4.0 day loss). Conclusions: Military paratroopers are highly
predisposed to oro-facial trauma. Besides the physical and mental associated
damage, these injuries result in the interference of their continuous daily
activity. Prevention, mouth-guard usage and treatment intervention are two
important actions that should be adopted to reduce trauma and its
interference.

Dental (1) and facial (2) injuries are most common in the
third decade of life. Sport-active individuals are prone to
dental injuries (3), affecting men 1.5-times more than
women (1). Military fighters are one of the highest risk
populations for oro-facial trauma, as they are action-
oriented people and risk-takers (4). During military
trainings and operations, dental casualties were among
the most common injuries (5, 6). Dental traumas
comprise 2-8% of wartime military dental emergencies,
with a rate of 3—12 wounds per 1000 US and UK military
personnel per year (5, 7, 8). In the middle 1970s, an
average rate of 37.7 non-wartime oro-facial injuries per
10 000-person-years was reported among US Army
personnel (4).

During the Vietnam War, 10-15% of the US wounded
soldiers had injuries involving the maxillofacial region
(9), and in the Falklands War, 29% of the British
wounded soldiers had maxillofacial injuries (10). In the
Israeli-Palestinian low-intensity conflict during 2000,
one-fifth of the wounds among Israeli soldiers involved
the face (11). A mean of 16% of maxillofacial involve-
ment among wounded soldiers has been calculated from
reports of conflicts between 1914 and 1986, which is
higher than expected as the head and neck region is
about 12% of the whole body surface area (12). There
was a relatively low incidence (6.4%) of (non-dental)
maxillofacial injuries during the Second Lebanon War
among the Israeli Defense Forces troops (6).

Currently there is a lack of updated information
regarding the epidemiology of military oro-facial trau-
ma. The aim of this study was to evaluate the incidence
and etiology of oro-facial injuries among active duty
paratroopers in the Israeli Defense Forces.

Methods

Paratroopers in three battalions in the Israel Defense
Forces were interviewed using a structured question-
naire regarding oro-facial trauma only during active
service years. The questionnaire included the following
issues: occurrence of injury in the lower third of the face
and the oral cavity during military service, type of
injury, the location of the soldier in time of injury
(remoteness from professional care), type of activity in
time of injury, extent of injury, and whether the injury
caused disturbance (e.g. pain, esthetics or function) or
cessation in operative activities (and for how long).
Participants were asked whether treatment was given in
the trauma cases and if so, to detail the type of
treatment.

Participation was voluntary. There were no clinical
examinations or evaluation of dental/medical records in
these study settings. The study consisted of 311 male
paratroopers with a mean age of 21.1 years (£ 1.7), and
mean duration of military service until the study was
conducted was 25.9 months (£ 6.9).
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Table 1. Distribution of region/organ of injury among the 87
oro-facial trauma patients
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Table 4. Distribution of postevent disturbance reported by the
oro-facial wounded

Region/organ n (%)*

Teeth 48 (55.2)
Lip 38 (43.7)
Chin 8 (9.2)
Cheek/facial muscles 8 (9.2)
Mandible/TMJ 2 (22)

*The sum is more than 100% since several patients involved multiple injuries

Results

Injuries in the oro-facial region during military service
were reported by 87 (28%) participants. Table 1 presents
the distribution according to the region or organ
involved. Extra-oral lacerations (lip, chin, cheek/facial
muscles) were the common oro-facial injuries. Among
the 48 subjects who reported tooth injuries, 44 (50.6%)
suffered from dental fracture and four (4.6%) from
subluxation/luxation. A mandibular fracture and tempo-
romandibular joint (TMJ) dislocation were reported by
one (1.1%) each. The incidence rate of oro-facial trauma
of the studied population was 129.6 cases per 1000-
fighter-years.

Table 2 presents the distribution of activities during
which the 87 trauma cases occurred. Most occurred in an
isolated training or operational field. Of the 87 oro-facial
wounded, 72 (82.8%) sought professional treatment after
the injury (Table 3). Thirty-seven wounded subjects
(42.5% of the 87 oro-facial wounded) reported of
postevent disturbance (Table 4). Ten (11.5%) wounded
subjects reported of loss of operative activities owing to

Table 2. Distribution of causative activities in which the 87
oro-facial trauma cases occurred

Activity n (%)

Military training 51 (58.6)
Sport-activity 26 (29.9)
Military operation 4 (4.6)
Assault 3 (3.4)
Motor vehicle accident 2 (2.2)
Others 1(1.1)

Table 3. Postevent professional treatment of the 72 oro-facial
wounded*

n (% of the

Treatment 87 wounded)f
Restorative/endodontic treatment 32 (36.8)
Suturing/wound dressing 13 (14.9)
Dental splinting 3 (34)
Tooth extraction 1(1.1)
General anesthetic operation and 1(1.1)
hospitalization
Medication/periodic observation only 22 (25.3)

*Fifteen wounded did not seek professional treatment after injury.
FFor multiply-injured patients — only the major treatment is presented.

n (% of the

Cause 87 wounded)
Pain 18 (20.7)
Impaired function 10 (11.5)
Impaired esthetic 9 (10.3)

the event, with mean of 8.6 (£ 4.0) day loss (up to 30
lost days).

Discussion

Most studies that deal with the incidence of oro-facial
trauma among soldiers regard only military operations
(5-8, 13), which is only a small fragment of the duration
of the individual’s military service. The present study
showed that dental injuries occurred mainly during
training, traffic accidents, assaults and sports, which
agrees with others (4, 14). Moreover, over two-thirds of
the wartime injuries are ballistic injuries (also called
missile injuries) caused by gunshot wounds or artillery,
shell, or grenade explosion (6, 9, 15). These injuries have
unique characteristics and do not represent the non-
wartime injuries among soldiers.

There are contradictory reports of non-wartime oro-
facial injuries among soldiers. A rate of 4.4 (in Head-
quarter posts) to 98.7 (in basic training posts) cases to
10 000-person-years in the middle 1970s has been
reported (4), as well as a rate of 1.9-3.4 cases/10 000-
person-years among basic military trainees in 2000-2003
(14). In this study, a rate of 129.6 cases per 1000-fighter-
years was found, which is much higher than the former
studies. The difference in rate between the studies can be
explained by the fact that in the current study, para-
troopers in the Israeli Army, under constant operational
stress in both training and operations, were interviewed
in the beginning of 2007, several months after the Second
Lebanon War, which has a significant influence on the
casualty rate (6).

The previous studies were based on the military units’
dental clinics records (4, 14), which could lead to under-
estimated analysis. For example, these studies might
omit wounded soldiers who did not have professional
treatment (e.g. soft tissue lacerations, enamel fractures,
non-reported fistfights injuries), or who had professional
treatment but in a general medical clinic (e.g. soft tissue
lacerations), or private (civilian) dental clinic; or who
had major injuries and were evacuated and treated in a
general or dental hospital. In this study, to avoid possible
under-estimation, paratroopers were interviewed and
every oro-facial injury was investigated. The obvious
shortcoming of this method is the self-reported nature of
the study rather than professional assessment.

Nevertheless, despite the controversy, all studies show
that active soldiers are among the highest risk popula-
tions for oro-facial trauma. It is our opinion that two
directions of action should be used: prevention and
treatment. Oro-facial protection devices, such as mouth-
or faceguards should be assimilated into military
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trainings and operations, as well as sport activities,
which were common in this study population and in our
previous reports (3, 16). Mouthguard and/or faceguard
should be accepted methods similar to helmets which are
accepted methods for head protection during military
training and operations. Moreover, the positive experi-
ence of the Israel Defense Forces in assimilating safety
goggles to protect the eyes of the tank crews in the last
30 years can serve as a model (17, 18).

The long-term prognosis of traumatized teeth largely
depends on prompt and appropriate emergency man-
agement (19, 20). However, most of the wounds occur in
an isolated training or operational field, where prompt
professional dental or surgical management is not
available. The lack of knowledge in corpsmen regarding
first-aid management of oral and facial injuries could
have an irreversible influence on the prognosis (21-24).
An effort should be made to train corpsmen in treating
these injuries (25).

Conclusions

Military paratroopers are highly predisposed to oro-
facial trauma, which interferes with the daily continuous
activity of this extremely trained population. Prevention
and treatment intervention are important actions that
should be adopted to reduce trauma and its interference.

Acknowledgements

The authors would like to thank Ms Rita Lazar for
scientific editorial assistance.

References

1. Kaste LM, Gift HC, Bhat M, Swango PA. Prevalence of incisor
trauma in persons 6-50 years of age: United States, 1988-1991.
J Dent Res 1996;75S:696-705.

2. Silvennoinen U, Lindqvist C, Oikarinen K. Dental injuries in
association with mandibular condyle fractures. Endod Dent
Traumatol 1993;9:254-9.

3. Levin L, Friedlander LD, Geiger SB. Dental and oral trauma
and mouthguard use during sport activities in Israel. Dent
Traumatol 2003;19:237-42.

4. Katz RV, Barnes GP, Larson HR, Lyon TC, Brunner DG.
Epidemiologic survey of accidental dentofacial injuries among
U.S. Army personnel. Community Dent Oral Epidemiol
1979;7:30-6.

5. Mahoney GD, Coombs M. A literature review of dental
casualty rates. Mil Med 2000;165:751-6.

6. Levin L, Zadik Y, Peleg K, Bigman G, Givon A, Lin S.
Incidence and severity of maxillofacial injuries during the

20.

21.

22.

23.

24.

25.

Second Lebanon War among Israeli soldiers and civilians.
J Oral Maxillofac Surg 2008; 66:1630-3.

. Deutsch WM, Simecek JW. Dental emergencies among Marines

ashore in Operations Desert Shield/Storm. Mil Med 1996;
161:620-3.

. Richardson PS. Dental morbidity in United Kingdom Armed

Forces, Iraq 2003. Mil Med 2005;170:536-41.

. Tinder LE, Osbon DB, Lilly GE, Salem JE, Cutcher JL.

Maxillofacial injuries sustained in the Vietnam conflict. Mil
Med 1969;134:668-72.

. Jackson DS, Batty CG, Ryan JM, McGregor WS. The

Falklands war: Army field surgical experience. Ann R Coll
Surg Engl 1983;65:281-5.

. Lakstein D, Blumenfeld A. Israeli Army casualties in the second

Palestinian uprising. Mil Med 2005;170:427-30.

. Dobson JE, Newell MJ, Shepherd JP. Trends in maxillofacial

injuries in war-time (1914-1986). Br J Oral Maxillofac Surg
1989;27:441-50.

. Nahlieli O, Baruchin AM, Neder A. Fractures of the mandible

caused by stoning-return of an ancient entity. J Trauma
1993;35:939-42.

. dela Cruz GG, Knapik JJ, Birk MG. Evaluation of mouth-

guards for the prevention of orofacial injuries during United
States Army basic military training. Dent Traumatol 2008;
24:86-90.

. Zadik Y. The role of the military dental surgeon in treating

facial injuries. Mil Med 2007;172:1284-6.

. Levin L, Samorodnitzky GR, Schwartz-Arad D, Geiger SB.

Dental and oral trauma during childhood and adolescence in
Israel: occurrence, causes, and outcomes. Dent Traumatol
2007;23:356-9.

. Michaelson C, Levinson A, Zauberman H, Belkin M. Preven-

tion of war injuries to the eyes. J Isr Med Assoc 1974;87:560-2.

. Belkin M, Treister G, Dotan S. Eye injuries and ocular

protection in the Lebanon war. Isr J Med Sci 1982;20:233-8.

. Trope M. Avulsion and replantation. J Isr Dent Assoc 2002;

19:6-15.

Ram D, Cohenca N. Therapeutic protocols for avulsed
permanent teeth: review and clinical update. Pediatr Dent
2004;26:251-5.

Zadik Y. Oral trauma and dental emergencies management
recommendations of first-aid textbooks and manuals. Dent
Traumatol 2007;23:304-6.

Lin S, Levin L, Emodi O, Fuss Z, Peled M. Physician and
emergency medical technicians knowledge and experience
regarding dental trauma. Dent Traumatol 2006;22:124-6.
Levin L, Lin S, Emodi O, Gordon M, Peled M. Dento-alveolar
and maxillofacial injuries — a survey of knowledge of the
regimental aid providers in the Israeli army. Dent Traumatol
2007;23:243-6.

Zadik Y, Levin L. Referral practice of military corpsmen
regarding dento-alveolar trauma. Dent Traumatol 2008;
24:366-9.

Zadik Y. Algorithm of first-aid management of dental trauma
for medics and corpsmen. Dent Traumatol 2008;24:698-701.

© 2009 The Authors. Journal compilation © 2009 John Wiley & Sons A/S



This document is a scanned copy of a printed document. No warranty is given about the accuracy
of the copy. Users should refer to the original published version of the material.



