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Abstract

Introduction: Pathological (late) fracture of the mandibular angle after third molar surgery is very rare (0.005% of
third molar removals). There are 94 cases reported in the literature; cases associated with osseous pathologies such
as osteomyelitis or any local and systemic diseases that may compromise mandibular bone strength have not been
included. We describe three new cases of pathological (late) fracture of the mandibular angle after third molar
surgery.

Case presentations: The first patient was a 27-year-old Caucasian man who had undergone surgical removal of a
3.8, mesioangular variety, class II-C third molar 20 days before admission to our clinic. The fracture of his left
mandibular angle, complete and composed, occurred during chewing. The second patient was a 32-year-old
Caucasian man. He had undergone surgical removal of a 3.8, mesioangular variety, class II-B third molar 22 days
before his admission. The fracture, which occurred during mastication, was studied by computed tomography that
showed reparative tissue in the fracture site. The third patient was a 36-year-old Caucasian man who had
undergone surgical removal of a 3.8, vertical variety, class II-C third molar 25 days before the observation. In this
case the fracture of his mandibular angle was oblique (unfavorable), complete and composed. The fracture had
occurred during chewing. We studied the fracture by optical projection tomography and computed tomography.
All of the surgical removals of the 3.8 third molars, performed by the patients’ dentists who had more than 10 years
of experience, were difficult. We treated the fractures with open surgical reduction, internal fixation by titanium
miniplates and intermaxillary elastic fixation removed after 6 weeks.

Conclusions: The literature indicates that the risk of pathological (late) fracture of the mandibular angle after third
molar surgery for total inclusions (class II-III, type C) is twice that of partial inclusions due to the necessity of
ostectomies more generous than those for partial inclusions. Other important factors are the anatomy of the teeth
and the features of the teeth roots. These fractures predominantly occur in patients who are older than 25 years.
The highest incidence (67.8% of cases) is found in the second and third week postsurgery. We emphasize that
before the third molar surgery it is extremely important to always provide adequate instructions to the patient in
order to avoid early masticatory loads and prevent this rare event.
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Figure 1 (a) Panoramic radiography before 3.8 surgical
removal. Tooth appears with mesiodistal inclination and is class II-C.
(b) Dental X-Ray 20 days after surgery shows the presence of a thin
compound fracture of the left mandibular angle (arrow).
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Introduction
The incidence of pathological (late) fracture of the man-
dibular angle after lower third molar (M3) surgical re-
moval is approximately 0.005% [1-11].
The term “late” does not indicate that a fracture oc-

curred at the conclusion of an operation of surgical avul-
sion of a lower M3 (in this case it would be an
“immediate” complication), but in the period that begins
when the patient has been discharged. So Perry and
Goldberg [8] consider a late fracture to be indirectly re-
lated to the intervention and not a complication such as
an “immediate” fracture which would be a direct conse-
quence of the surgical procedure.
These iatrogenic fractures (in 0.0046% to 0.0075% of

M3 removals) can, in fact, be avoided and prevented
with accurate preoperative diagnostic study and the use
of adequate surgical technique [12,13]; rhizotomy or sec-
tion of the dental crown minimize the extent of bone re-
moval and the force to be applied on the bone by the
instrumentation [14]. The experience of the surgeon is
very important [15].
The aim of the present paper is to describe three new

cases of late fractures of the mandibular angle following
lower M3 surgical removal and to debate the predispos-
ing and related risk factors for this event.

Case presentations
Case 1
A 27-year-old Caucasian man was hospitalized to our
clinic with swelling and pain in his left mandibular region.
The patient had undergone a difficult surgery 20 days

earlier to remove his left lower M3 (third molar) (3.8),
mesioangular variety, class II-C (Figure 1a), under local
anesthesia, performed by his own dentist. The postoper-
ative course was regular and the phenomenon of postop-
erative edema was resolved. A few hours before his
hospitalization, during masticatory movements, he felt a
distinct cracking noise and pain in his left mandibular
angle. Typical clinical signs and symptoms of mandibu-
lar angle fractures were present at his admission. A
panoramic radiograph (Figure 1b) showed the fracture
line in the site of extraction of his left inferior M3s, with
evidence of its configuration and the position of the os-
seous fragments. The fracture appeared oblique, un-
favorable (mesiodistal orientation), parallel to the long
axis of the alveolar site, without dislocation of the frag-
ments. The fracture was treated with open surgical reduc-
tion, internal fixation (IF) by miniplates and intermaxillary
fixation (IMF) in normal occlusion using elastic bands that
were removed after 6 weeks.

Case 2
Our second patient was a 32-year-old Caucasian man
who was referred to our clinic with swelling and pain in
his left mandibular angle region. This patient had also
undergone the surgical removal of a 3.8, mesioangular
variety, class II-B third molar (Figure 2a). The operation,
performed by his dentist under local anesthesia 22 days
before his hospitalization, was very difficult and caused
him considerable discomfort. Antibiotic and corticoster-
oid drugs were administered for 7 days. The postopera-
tive phenomena were resolved completely after 15 days.
The fracture of his left mandibular angle occurred dur-
ing mastication. In addition to optical projection tomog-
raphy (OPT) (Figure 2a), despite the fracture being
composed, we performed a computed tomography (CT)
(Figure 2b,c). The CT scan showed a complete fracture
of his left mandibular angle that corresponded to the
surgical site with reparative granulation tissue and ab-
sence of inflammatory phenomena. The fracture was
treated with open surgery in the manner of Case 1.
Case 3
The third patient was a 36-year-old Caucasian man who
was admitted to our clinic with swelling of his left man-
dibular angle region and severe pain. His mandibular
movements were limited (Figure 3a,b). He had under-
gone surgical removal of a 3.8, vertical variety, class II-C
third molar (Figure 3c), by his own dentist under local
anesthesia, 25 days before the hospitalization. The man-
dibular fracture, which had occurred during mastication
and was associated with pain, appeared linear on an
OPT (Figure 3c).



Figure 2 (a) Panoramic radiography before 3.8 surgical
removal. Tooth appears with mesiodistal inclination and is class II-B.
(b) Axial computed tomography (CT) scan shows fracture of the left
mandibular angle that occurred 22 days postsurgery. The residual
cavity of the extractive site with granulation tissue is visible (black
circle). (c) The elements of Figure 2b as they appeared on a CT
Dentascan reconstruction (black circles and arrows).
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A clinical examination detected a pathological motility
of the left mandibular angle, so the diagnostic study was
completed by CT (Figure 4a) and three-dimensional re-
constructions (Figure 4b,c). These showed a complete
fracture in correspondence to the site of 3.8 removal
where there was reparative tissue. The patient under-
went surgical treatment with IF by titanium miniplate
(Figure 5a). Immediate postoperative radiographic con-
trol was executed (Figure 5b). A new radiographic con-
trol (Figure 5c) was executed 6 months postsurgery. We
removed the titanium miniplate and the screws 16 months
postsurgery (Figure 5d). The follow-up performed 3 years
later showed a good radiological aspect of the left man-
dibular angle (Figure 5e) and of the occlusion (Figure 5f).
The functional restoration of mandibular movements was
also satisfactory.
Discussion
Before their operations the three patients did not have
mandibular pathologies or lesions or systemic disease
that would compromise osseous structural integrity.
They reported that they had undergone very difficult
surgery to remove left mandibular M3s (third molars)
(under local anesthesia, which had been performed by
three different dentists who had more than 10 years of
professional experience.
A distinct cracking noise, swelling in the mandibular

angle region and pain were reported by the patients dur-
ing chewing approximately 3 weeks after surgery.
At admission to our clinic, they presented with clinical

signs and symptoms typical of mandibular angle frac-
tures: swelling, occlusal alteration, pain, and functional
reduction in opening their mouth.
Panoramic radiographs showed the fracture lines in

the sites of extraction of the left inferior M3s, with evi-
dence of their configuration and the position of the osse-
ous fragments. All fractures were oblique, unfavorable
(mesiodistal orientation), parallel to the long axis of the
tooth removed, and without dislocation of the frag-
ments. In two cases a CT study was also utilized. Pano-
ramic radiographs executed before the M3 surgery were
also available to evaluate radiological parameters such as
tooth spatial position (dental angle), crown position and
degree of impaction, according to Winter’s and Pell and
Gregory’s classifications. The analysis of impacted teeth be-
fore surgery (Table 1) showed, respectively: mesioangular
variety, class II-C; mesioangular variety, class II-B; and ver-
tical variety, class II-C.
We have treated the fractures with open surgical re-

duction, IF by titanium miniplates and IMF in normal
occlusion using elastic bands, removed after 6 weeks.
The patients were recommended a soft diet for another

4 weeks. Panoramic radiographs, taken after 4 days, 3 and
6 months, 1 and 3 years postsurgery, revealed good evolu-
tion of osseous repair and complete structural recovery.
Patients also showed a good functional recovery of man-
dibular movements and mastication. In one case (Case 3),
on request of the patient the titanium miniplate was re-
moved 16 months after surgery.
The removal of the inferior wisdom teeth is one of the

most common procedures for oral and maxillofacial sur-
geons. Common complications of this procedure include
alveolar osteitis (dry socket), secondary infection, neuro-
logical injuries, and hemorrhage. Iatrogenic damage or
luxation of the second molar and locked trisma are less
common complications. Frequent postoperative events
are edema and swelling of the soft tissues, and pain.
Excessive force for the mobilization of the impacted
tooth can cause an incomplete or a complete iatrogenic
intraoperative mandibular fracture, a rare but severe
complication [13].



Figure 3 (a) Reduced mouth opening. (b) Dental X-Ray before 3.8 surgical removal. Tooth appears with vertical inclination and is class II-C. (c)
Radiography 25 days postsurgery shows a compound fracture of the left mandibular angle (thin black arrows).

Figure 4 (a) Axial computed tomography (CT) scans show the fracture of the left mandibular angle (black arrows) that involves the
site of previous surgical removal of 3.8 where reparative tissue is still present. (b) (c) The fracture as it appeared in a three-dimensional CT
reconstruction (thin white arrow in C and black arrows in b).
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Figure 5 (a) Surgical view of internal fixation (titanium miniplate) (arrow). (b) Immediate postoperative Dental X-Ray shows a good
reduction in the fracture. (c) Radiographic control executed 6 months postsurgery shows a good osseous repair. (d) The miniplate and the screws
removed 16 months after surgery. The follow-up 3 years postoperative. (e) OPT shows good osseous restoration. (f) Good occlusal relationship.
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Pathological (late) mandibular fracture after M3 sur-
gery is more uncommon but it is a major event, some-
times complicated. There are 94 cases reported in the
literature (Table 2); cases associated with osseous path-
ologies such as osteomyelitis or any local and systemic
diseases that may compromise mandibular bone strength
have not been included [15].
Some elements that represent predisposing factors, re-

lated factors and risk are reported below. Certainly the
excessive weakening of the mandibular angle, compared
with the bone condition after routine M3 surgery, plays
a decisive role. The following factors should be consid-
ered by the surgeon in the pre-operative time:

Dental mass and relative volume of impacted tooth. In
our clinical experience there are cases in which an
impacted tooth occupies a mandibular space of more
than 50%.
Type and class of tooth bone inclusion. The risk for
total inclusions (class II-III, type C) in which the M3
occupies a greater volume of bone and its removal
requires ostectomies more generous than those for
Table 1 Features of impacted teeth

Patient Tooth Tooth position Position of crown (cl

1 3.8 Mesioangular II

2 3.8 Mesioangular II

3 3.8 Vertical II
partial inclusions is twice that of partial inclusions. This
implies a significant weakening of mandibular bone
structure.
Age of patients. Osborne et al. [16] reported that 68%
of patients included in his study were less than 25
years; Sisk et al. [15] and Goldberg et al. [17] indicate
an average age, respectively, of 19 and 19.3 years. The
incidence of complications of lower M3 surgical
removal increases significantly after the third decade of
life, in relation to the lower elasticity and compliance of
the bone structure, and the frequent ankylosis of the
impacted tooth; this makes the surgical procedure
more difficult. In the cases reported by Harnisch [1],
Iizuka et al. [7] and Wagner et al. [11], the average age
at which surgery of M3 was performed was 49 ± 3
years and for these authors there is an increase in the
incidence of fractures and their possible risk, especially
in males with full dentition, for those patients older
than 40 years. By contrast, in some studies no
difference in incidence between patients who are
40 years old or older and those under 40 years
emerges [18].
ass) Degree of impaction (class) Score of difficulty

C 7

B 6

C 8



Table 2 Cases of late fractures of mandibular angle after
lower third molar surgery reported in the literature

Author(s) Year Number of cases

Harnisch [1] 1971 3

Haunfelder and Tetsch [2] 1972 4

Einrauch et al. [3] 1980 4

De Silva [4] 1984 1

Litwan and Goetzfried [5] 1987 4

Haertel et al. [6] 1988 4

Iizuka et al. [7] 1997 13

Perry and Goldberg [8] 2000 28

Krimmel and Reinert [9] 2000 6

Libersa et al. [10] 2002 10

Wagner et al. [11] 2005 17
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Side. The late fractures are more frequent in the left
side than in the right side (for example as in the 70% of
the patients reported by Wagner et al.). Most surgeons
are right-handed and their control of the left surgical
area is difficult; they have a poor view of the impacted
3.8, which makes it difficult to calibrate the forces
applied on the mandibular structure [11].
Time event. Reports of the time at which the highest
incidence of fracturative event occurs in the
postoperative period include: in the second and third
week (67.8% of 28 cases), with an average of 13 days
[8]; in the first, second and fourth weeks (64.7% of 17
cases), with an average of 19 ± 4 days [11]. In our three
cases, the fractures occurred 20, 22 and 25 days
respectively after surgery with an average of 22.3 days.
However, the event usually occurs within the first 4
weeks postsurgery [8]. In this period, in fact, the effect
of surgery decreases and the patients feel better and
begin to chew more easily, but in the surgical site the
granulation tissue is replaced by connective tissue and
in some cases two-thirds of the osteoid and bone tissue
does not appear before the 38th day [17]. So, after
surgical removal of M3, especially if an extensive
ostectomy has been performed, the mandibular angle
region is not able to bear the normal masticatory loads
from the second to the fourth week.
Gender. Late fractures occur because patients restart
the full activity of chewing too early in relation to the
osseous structural conditions. Men are more affected
because they generally have greater muscular strength
than women and they produce higher peak levels of
biting forces than women [19].

All these aspects are usually not considered because of
the low frequency of late mandibular angle fractures. Ac-
cordingly, after M3 surgical removal, surgeons do not
give patients appropriate instructions on eating behavior.
The regime of a soft diet should be extended beyond the
end of the phenomena related to the intervention [11].
Conclusions
Pathological (late) fractures of the mandibular angle
after lower M3 surgical removal are an infrequent event
[1-11]. The real percentage of late fractures is more diffi-
cult to define.
The preexistence of pathological bone alterations that

cause a weakening of the mandibular structure such as
periodontal disease, recurrent pericoronitis, osteopor-
osis, osteitis, and osteolytic lesions, that are more fre-
quently present in patients who are 40 years or older,
should also be considered.
The degree of tooth impaction and the ratio of tooth

space to mandibular area are factors that indicate whether
it is important to make an accurate preoperative diagnosis,
obtained by panoramic radiography, but especially by CT
Dentascan (CTD) or Cone Beam CT (CBCT), to avoid
pathological (late) fractures of the mandibular angle. In
fact, these advanced diagnostic methods show accur-
ately in all planes of space, with axial scans and tridi-
mensional reconstructions, the dental anatomy, the
position of the impacted tooth and the ratio of tooth
volume to mandibular angle volume. We utilize CTD
or CBCT with all patients who are candidates for sur-
gery of lower M3. In fact, it is also very important to al-
ways evaluate the relationship between lower M3 with
the mandibular canal, regarding possible injuries of the
alveolar nerve that could expose the surgeon to clinical
and legal problems.
In conclusion, in cases of lower M3 surgical removal,

it is appropriate that the surgeon:

a) before surgery, makes a proper assessment of the
case and explains to the patient that, besides the
usual complications, there is the possibility of a
pathological (late) fracture of the mandibular angle
that could occur during chewing;

b) during surgery, uses proper instrumentation, pays
special attention to the procedure for 3.8 removal
because it is usually more difficult than 4.8 surgery,
performs a surgery that is conservative as possible,
and does not exercise excessive force on the bone;

c) after surgery (especially after a difficult operation
with severe bone removal and impairment), explains
to the patient the importance of an appropriate food
style for an adequate period of time (for at least 4 to
5 weeks).

The possibility that the patient will not follow these
recommendations must often be considered a determin-
ant factor for a fracturative event. Surgeons should also
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explain to the patient how to recognize the symptoms of
a late fracture and the need to treat it surgically.
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