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latrogenic Fracture of the Lower Jaw:
A Rare Complication
of Lower Molar Extraction

Radovan Mottl**, Martina Kunderova', Radovan Slezak?, Jan Schmidt!

ABSTRACT

latrogenic mandible fracture is a rare complication of a tooth extraction with an incidence between 0.0033-0.0034%. This study
retrospectively analyzes a total of 8 patients who underwent lower molar extraction associated with mandible fracture during tooth
removal in the period from April 2006 to March 2019. The assessed parameters were age and sex of patients, method of tooth extraction,
side distribution of fracture, type of extracted tooth, the position of a lower third molar, presence of bone pathological lesion formed

in connection with a tooth, displacement of bone fragments, and sensory impairment in the innervation area of the mental nerve. The
position and impaction of the lower third molars were evaluated according to Pell and Gregory’s classification and Winter’s classification.
One fracture was left-sided, and 7 fractures were right-sided. In 6 cases, Winter’s extraction elevator was used. In 7 patients, the mandible
fracture was treated surgically by performing stable osteosynthesis with the plates and screws. One patient was treated conservatively.
This work analyzes the causes of iatrogenic mandible fractures and provides recommendations to reduce the risk of their occurrence.
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INTRODUCTION

Extraction of lower permanent molars is a routine surgical
procedure. In most cases, the reason for the tooth removal
is tooth decay and its complications (pulpitis, apical peri-
odontitis), acute or chronic pericoronitis, less often peri-
odontal disease, and orthodontic treatment (1). However,
complications can occur during or after the procedure. The
most common non-specific complications of lower molar
extractions include alveolar osteitis (alveolitis sicca doloro-
sa), early or late bleeding after extraction, hematoma, soft
tissue contusion, collateral edema, or prolonged healing of
the extraction wound. Some complications are rather spe-
cific, occurring mainly in association with the extraction of
lower third molars that are also called wisdom teeth. Due
to the localization of lower third molars, the surgical pro-
cedure may lead to an injury of the neurovascular bundle
in the canalis mandibulae manifested by bleeding from the
mandibular canal or inferior alveolar nerve damage.

A rare and specific complication is also an iatrogenic
fracture of the lower jaw, which can occur not only during
the operation itself but in the period after the operation as
well (2, 3). The aim of this work is a retrospective evaluation
of the frequency and circumstances of this surgical compli-
cation in individuals registered at the Dental Clinic, Charles
University, Faculty of Medicine in Hradec Kralové and Uni-
versity Hospital Hradec Kralové in the years 2006-2019.

MATERIAL AND METHODS

The retrospectively evaluated group consisted of a total of
8 patients who underwentlower molar extraction associated
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Fig. 1 Pell and Gregory’s classification of lower third molars position.
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with mandibular fracture during the surgery in the period
from April 2006 to March 2019. The assessed parameters
were age and sex of patients, method of tooth extraction,
side distribution of fracture, type of extracted tooth, the
position of a lower third molar on the extraoral panoramic
radiograph (orthopantomogram), presence of tooth related
bone pathological lesion formed (intraosseous odontogen-
ic cyst, chronic periodontitis), displacement of bone frag-
ments, and sensory impairment in the innervation area of
the mental nerve. The position and impaction of the lower
third molars were evaluated according to the Pell and Greg-
ory’s classification (Fig. 1) and Winter’s classification (Fig. 2)
(4, 5). Preoperative radiographs were available in 6 patients.

RESULTS

In 6 patients, the extraction was performed under local an-
esthesia - 3 of them underwent the extraction in private
practices of general dentists, and 3 individuals in the Dental
Clinic, University Hospital Hradec Kralové. In 2 patients, the
extraction was performed under general anesthesia in the
Dental Clinic, University Hospital Hradec Kralové. In 7 cas-
es, the lower third molar was extracted, and in one case, the
lower ankylotic partially erupted second molar was extract-
ed (Fig. 3). The mean age of the patients was 53.2 years and
the median age was 54.5 years (range 36-77 years). The sex
distribution of the study sample was 2 males and 6 females.
7 fractures were right-sided, and one fracture was left-sid-
ed. 4 fractures were associated with recurrent inflammatory
conditions, i.e., pericoronitis, in the anamnesis, and in 3 cas-
es, the presence of a tooth related bone pathological lesion
(one odontoma and two dentigerous cysts) was detected in
the period before the surgery. In 3 patients, the distoangular
position of the lower third molar was determined accord-
ing to Winter'’s classification. In 6 cases, Winter’s extraction
elevator was used to remove the tooth, among other instru-
ments. In 6 patients, jaw fragments were displaced, followed
by a unilateral sensory impairment, i.e., paresthesia, located
in the innervation area of the mental nerve. In 7 patients, the
mandible fracture was treated surgically by performing sta-
ble osteosynthesis with the plates and screws. In one patient,
it was treated conservatively with intermaxillary fixation.
Fractures were healed without complications in all patients,
and the patients were followed for two years. The sensitive
innervation was fully recovered only in two patients within
two years after the procedure.

Vertical
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Horizontal Distoangular

Fig. 2 Winter’s classification of lower third molars position.
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Figures 4-6 demonstrate the situation before and after
the tooth extraction, and after the treatment in three pa-
tients. For this illustration, the most common panoramic
radiographs, i.e., orthopantomograms, were used (Fig. 4a-c,
5a-c, 6a-b).

-
-

Fig. 5a Panoramic radiograph before the extraction of the teeth 48
and 47 in patient No. 5.

Fig. 5b Panoramic radiograph demonstrating the mandibular fracture
after the right-sided lower molars extractions in patient No. 5.

Fig. 4a Panoramic radiograph before the extraction of the tooth 48 Fig. 5¢c Panoramic radiograph demonstrating the osteosynthesis
in patient No. 3. of the mandibular fracture after the right-sided lower third molars
extractions in patient No. 5.

Fig. 4b Panoramic radiograph demonstrating the mandibular fracture

after the right-sided lower third molar extraction in patient No. 3. Fig. 6a Panoramic radiograph before the extraction of the tooth 48
in patient No. 7.

Fig. 4c Panoramic radiograph demonstrating the osteosynthesis Fig. 6b Panoramic radiograph demonstrating the mandibular fracture
of the mandibular fracture after the right-sided lower third molar after the right-sided lower third molar extraction in patient No. 7. after
extraction in patient No. 3. insertion of IMF screws and intermaxillary fixation with rubber rings.
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The results are summarized in Table 1.
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Tab. 1
Pa:lient Age Gender Side Tooth Presencfe . | Localization  Dislocation . Ser!sory ey position'accord'ing to il
r. of the pathological lesion impairment | and Gregory’s classification
1 38 w R 48 Yes Angle Yes Yes not classified
2 38 M R 48 No Angle Yes Yes CllL.
3 53 W R 48 No Angle Yes Yes BII
4 77 w L 37 No Body Yes Yes not classified
5 66 M R 48 No Ramus Yes No ClL
6 62 w R 48 No Angle Yes Yes BI
7 36 W R 48 Yes Ramus No No Cl.
8 55 w R 48 Yes Angle Yes Yes Cl.
DISCUSSION Regarding sex distribution, perioperative iatrogen-

The area of the mandibular angle (angulus mandibulae)
is an area with lower resistance to fractures. It is due to
the fact a transition zone between the toothed and non-
toothed part of the mandible is formed here. Additionally,
the presence of the third lower molar, which is often in-
completely erupted and impacted in the bone, further con-
tributes to bone weakening. By cause of these conditions,
approximately 75% of the iatrogenic mandibular fractures
are associated with the lower third molar removal (6). In
other parts of the mandible, iatrogenic fractures are also
possible. However, in these localisations, iatrogenic frac-
tures are disproportionately rare and associated with
other significant bone weaknesses (retained canines and
premolars, large bone cysts, benign and malignant tumors,
conditions after marginal resection of the mandible, or
some bone diseases).

Fracture of the mandible occurring during or after the
lower molar extraction is a rare complication of this surgi-
cal procedure. According to literature data, the incidence
of mandible fractures during tooth extractions ranges from
0.0033 to 0.0034%, while the incidence of fractures occur-
ring after tooth extractions is 0.0042-0.0049% (7-10). Ac-
cording to Ethunandan et al. is the ratio 1: 2.7 (11).

Extractions of the lower wisdom teeth are most often
performed on patients under 25 years of age. However, in
this age group, iatrogenic mandible fractures occur very
rarely (11). The findings of our study, in conclusion with
the findings of other authors, confirm that a significant
risk factor for the occurrence of this complication is old-
er age, with the risk increasing from approximately the
age of 36 (12-14). This fact is explained by an age-related
decrease in bone elasticity, narrowing of the periodontal
space leading to tooth ankylosis, and also by a more fre-
quent occurrence of pathological lesions in the jawbones,
especially odontogenic cysts (15, 16). In the group of our
study, the mean age of patients with iatrogenic mandible
fracture was 53.2 years, and the median was 54.5 years.
Such age distribution is only slightly higher than in other
studies (9, 12).

ic mandibular fractures are more frequently reported in
women, with a ratio of 1.3 : 1. In contrast, postoperative
iatrogenic mandibular fractures are reported to be more
frequent in men, with a ratio of 3.9 : 1 (11, 13, 17, 18). In
our study, 75% of the perioperative iatrogenic mandibu-
lar fractures were observed in female subjects. Although
our results indicating higher frequency in females corre-
spond with the findings of other authors, the quantitative
outcome differs. Such a disparity may be attributed to the
limited number of subjects involved in our study.

The presence of an intraosseous pathological lesion was
observed in three cases - one benign odontogenic tumor,
i.e., odontoma, and two odontogenic dentigerous cysts. In
4 cases, the pericoronary sac enlarged by more than 2 mm
was visible on the radiograph.

Some authors reported an unequal side distribution of
iatrogenic mandibular fractures with a higher incidence
on the left side (6, 17, 19, 20). This phenomenon may be ex-
plained due to more difficult access to the operating field
for surgeons with right-hand dominance, which is more
frequent in the population. However, the data of our study
do not match with their findings as 7 of the fractures were
localized on the right side.

Another risk factor for the development of an iatro-
genic fracture of the mandible is the impaction level of
the extracted tooth. This risk factor is associated not only
with lower third molars, but generally with any tooth.
According to Izuka et al., the percentage ratio compar-
ing the height of the lower third molar to the remaining
height of the mandibular bone measured on the ortho-
pantomogram ranges between 44-84% (12). Some au-
thors reported on this ratio exceeding 50% to be associat-
ed with a higher risk of mandible fracture (6, 21, 22). The
work of Joshi et al. relates 54% of iatrogenic mandibular
fractures to the removal of lower third molars fully im-
pacted in bone (6). In our study, the ratio of tooth height
to the ratio of remaining bone height was more than 50%
in 5 patients, i.e., 62.5% of the study subjects. Interest-
ingly, the study of Reitzik et al. demonstrates the differ-
ences in force leading to the mandible fracture in primate
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(Cercopithecus aethiops) jaws with various levels of third
molar eruption. Mandibles with unerupted third molars
were found to be significantly weaker compared to the
mandibles with erupted third molars. The force required
to break the jaw with the impacted third molar was at the
level of 60% of the force required to break the jaw with
erupted third molars (23).

The position of lower third molars is also a factor that
affects the risk of complications development. According
to Winter’s classification, the most common position is
mesioangular, which is approximately 45% of all cases,
and the least common is the distoangular position, which
occurs in the range of 5-12.8% (11, 24). The latter is con-
sidered to be the most difficult position for tooth removal
and it is also associated with the highest risk of fracture
(25). According to Pell and Gregory’s classification, the
highest risk of jaw fracture is related to the tooth posi-
tion class B or C and type II or III (12, 19). The findings
of our work reflect the same outcome, as the disto-an-
gular position of the tooth was found in 50% of the pa-
tients involved in our study. Class B or C was detected
in 6 patients, with no preoperative X-ray available in the
remaining two patients.

An additional factor increasing the risk of fracture
is a history of soft tissue inflammation around the tooth
crown, such as pericoronitis (10, 14). In our study, a total
of 4 patients (50%) reported a history of chronic pericoro-
nitis associated with the extracted tooth.

According to some professional authorities, the risk of
any complications resulting from tooth removal is higher
if the extraction is performed by personnel with less than
three years of experience in the field (26-28). However,
this topic remains controversial as other authors reported
on it with different conclusions (10, 21).

A total of 7 patients underwent surgical reposition
followed by stable osteosynthesis with plates and screws
under general anesthesia. Only one patient was treated
conservatively using intermaxillary fixation. Some au-
thors report the conservative approach to be chosen more
often. However, these works do not provide more detailed
information about fractures (6, 11). In 7 cases of our study,
the fractures were complicated with a severe displacement
of bone fragments, and stable osteosynthesis with plates
and screws was necessary.

The use of Winter’s extraction elevator and similar in-
struments is also considered a significant risk factor for
jaw fracture (14). The results of our study correspond with
these findings as Winter’s extraction elevator was used in
6 of 8 patients. Thus, we consider it relevant to comment
on this outcome in detail.

The extraction elevator is a paired tool used mainly to
extract tooth roots from their beds. We distinguish sev-
eral types of these instruments, and the most commonly
used are called Winter’s (Figure 7) and Barry’s (Figure 8)
elevators. Although they are useful for root extraction,
their use for other purposes, including the extraction of
lower third molars, is controversial. In principle, eleva-
tors are levers and these simple tools amplify an input
force to provide a greater output force. Since the result-
ing moment of force acting on both arms of the lever is
given by the magnitude of the force multiplied by the
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length of the arm, it is thus inversely proportional to the
length of the arms (29). In Winter’s extraction elevator,
the handle and the working end are arms of the lever. As
the average length of the handle is 90 mm and the aver-
age length of the working end is 8-9 mm, the force ap-
plied at the working side is approximately 10 times high-
er. As evidenced by examples from clinical practice and
also by a number of studies published on this topic, the
mechanically weakened area of the mandible angle may
not always withstand the action of such a force (30, 31).
Mandible fracture risk factors include age over 37 years,
the presence of bone pathological lesions, tooth impac-
tion, and the high ratio of tooth height in relation to the
remaining bone height (9). If this ratio is greater than
50%, and if the roots of the tooth overlap or are close to
the mandibular canal, it is necessary to consider whether
tooth removal is necessary. If so, extra care must be taken
during the extraction as the jaw fracture risk is impend-
ing (12, 32). Such a risk is imminent if elevators are used
for tooth extraction in older patients where ankylosis
is more frequent (33). If nerve damage or an increased
risk of lower jaw fracture due to tooth position is antici-
pated, coronectomy is also a possible option. This proce-
dure is recommended in patients older than 25 years but
is contraindicated in cases of the horizontal position of
the lower third molar or if the molar is closely related to
a tumor or a cyst (34, 35)

Fig. 7 Winter’s elevator.
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Fig. 8 Barry’s elevator.

CONCLUSION

Before the extraction of any lower molar, and especially
before the extraction of a lower third molar, the surgeon
must always take into account any and all factors that may
increase the risk of a mandibular fracture. It is necessary
to have a preoperative X-ray, preferably an orthopantomo-
gram. In some cases, e.g., intimate proximity of the tooth
roots to the mandibular canal or unclear anatomy of the
roots, cone-beam computed tomography (CBCT) targeting
the mandibular angle region and the lower third molar
position is recommended. Such an examination provides
a 3D reconstruction of the roots and adjacent tissues ar-
rangement. To prevent further complications, any exces-
sive bone loss during the extraction should be avoided.
It is advisable to remove the tooth in pieces to avoid any
excessive bone drilling and especially preserve the area of
linea obliqua externa.

Special care should be taken when using dental eleva-
tors. These tools allow the surgeon to exert a great force,
which, if used improperly, can lead to jaw fracture. This
was demonstrated even in our study as 6 of 8 (75%) iat-
rogenic mandible fractures resulted from the use of Win-
ter’s elevator during the tooth removal. Thus, the exerted
force shall be always applied very carefully after all risk
factors have been considered.

Prior to the extraction, all patients should be made
aware of the eventual risks, including the mandible frac-
ture. A soft diet should be recommended for at least 3-4

Radovan Mottl et al. Acta Medica (Hradec Kralové)

weeks to every patient who underwent a complicated
extraction.

The extraction of lower permanent molars, especially
lower third molars, is considered to be a very difficult and
risky procedure within dentoalveolar surgery. Taking this
into consideration, if all recommendations and guidelines
are followed in the preoperative examination and oper-
ative procedure, the risk of an iatrogenic fracture of the
lower jaw remains very low.
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