J Oral Maxillofac
44:855-659.

Surg

1966

Complications
Following Removal
Impacted Third Molars:
The Role of the Experience
ALLEN

of

of the Surgeon

L. SISK, DDS,* WADE 6. HAMMER, DDS,t DAVID W. SHELTON,
EDWIN D. JOY, JR., DDSS

DMD,t

AND

The incidence
of complications
associated with the removal of impacted
third molars in a group of 500 patients treated by oral surgery faculty were
compared
with the incidence
of complications
in 208 patients treated
during the same period by residents in oral and maxillofacial
surgery. The
results show that complications
were more numerous after the removal of
third molars classified
as partial bony or complete bony impactions,
and
that less-experienced
surgeons
had a significantly
higher incidence
of
such complications.

The surgical removal of impacted third molars
can result in considerable pain, swelling, and dysfunction.’ The factors contributing
to these sequelae are complex, but many of the contributing
factors are related to the inflammatory process initiated by the surgical trauma. Meticulous surgical
techniques will minimize this process but will not
prevent it.
In addition to pain, swelling, and trismus, the removal of impacted third molars may result in other
complications, which may be transitory or permanent. Among the more common potential complications are hemorrhage, alveolar osteitis, and inferior
alveolar nerve injury. Other potential complications
include infection, injury to adjacent teeth, fracture
of the maxillary tuberosity or the mandible, oroantral communication
and fistula, and periodontal
pocket formation distal to adjacent teeth.2-5 The
reported incidences of the various complications
differ widely, as do the reported success rates for
methods used to reduce the occurrence or severity
of these complications.6-18
This investigation determined the incidence of
complications in two groups of patients undergoing

the removal of impacted third molars in a dental
school outpatient clinic. A group of patients treated
by faculty and another group treated by residents in
oral and maxillofacial surgery were compared to
determine the role of the experience of the surgeon
in reducing the incidence of complications.
Materials and Methods
The records of 500 consecutive cases in which
removal of impacted third molars in outpatients
was performed by four members of the faculty of
the Department of Oral and Maxillofacial Surgery,
Medical College of Georgia, and the records of 208
cases in which the same procedure was performed
during the same period by 10 residents in oral and
maxillofacial surgery were analyzed for the incidence of both intraoperative
and postoperative
complications.
All surgical procedures were performed in the same clinic with similar equipment;
either dental students or the same dental assistant
was used as a surgical assistant. For all procedures,
local anesthesia alone or a combination of local anesthesia and intravenous sedation was used. Cases
in which general anesthesia was used were excluded from the study. Postoperative
antibiotics
were used only if indicated by an intraoperative
complication or by a finding in the patient’s medical
history that required prophylactic administration.
Patients in whom a topical antibiotic dressing was
placed in the extraction site immediately after sur-
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Table 1. Classification of Maxillary and
Mandibular Third Molars

Erupted

Tissue
Impaction

Partial
Bony
Impaction

Complete
Bony
Impaction

22.4%’
(186)

9.0%
(75)

23.2%
(1931

45.4%
(378)

Resident
(n = 329)

45.3%
(149)

9.4%
(31)

13.1%
(43)

32.2%
(106)

Mandibular
Faculty
(n = 843)

I .2%
(10)

8.2%
(69)

31.3%
(264)

59.3%
(500)

Resident
(n = 359)

2.8%
(10)

16.2%
(58)

44.0%
(158)

37.0%
(133)

Maxillary
Faculty
(n = 832)

gery were excluded. Patient age and sex, medical
history, radiographic classification of the impacted
teeth, indications for extraction, medications and
dosages, and the types and frequency of surgical
complications
were recorded.
Patients were required to undergo removal of at least one impacted
mandibular third molar for inclusion in the study.
The statistical significance of the results was determined by the chi-square test.
Results

The 500 patients in the faculty-treated group had
a mean age of 18.9 years (range, 13-48 years). The
208 patients in the resident-treated
group had a
mean age of 19.7 years (range, 14-51 years). Men
constituted 43.6% of the faculty-treated
group and
45.2% of the resident-treated
group. Based on age,
sex, race, or incidence of positive tindings in the
medical history, there was no statistical difference
between the patients in the two groups.
Seventy-three
of the 500 patients in the faculty
group had positive findings in their medical histories, while 38 of the 208 patients in the resident
group had positive findings. The majority of the
positive findings in each group were allergy-related,
usually a reported allergy to penicillin. In the faculty group 9.2% (46 of 500 patients) had histories of
allergy, and in the resident group 10% (21 of 208
patients) had such histories.
The distribution of extractions on the basis of
tooth position is summarized in Table 1. Statistical
analysis of the distribution of impacted teeth on the
basis of tooth position between faculty and resident
groups showed that the faculty-treated
group included a significantly greater proportion of more
difficult extractions (P < 0.001).
The overall complication rate for all extractions
was significantly less for the faculty-treated group
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than for the resident-treated
group (P < 0.001, chisquare). The complication
rates of the facultytreated group were 8.5% (72 of 843 teeth) for mandibular extractions and 1.3% (11 of 832 teeth) for
maxillary extractions. The complication rates of the
resident-treated
group were 30.9% (111 of 359
teeth) for mandibular extractions and 6.1% (20 of
329 teeth) for maxillary extractions. When complication rates for mandibular extractions alone were
compared between groups, the incidence of complications was again significantly greater in the resident-treated group (P < 0.001).
In the faculty group 9.6% (48 of 500) and in the
resident group 38.5% (80 of 208) of the patients experienced at least one complication related to the
third molar extractions. The most common complication in both groups was alveolar osteitis. The incidences of alveolar osteitis following mandibular
third molar extractions were 6.4% (54 of 843 teeth)
for the faculty group and 19.5% (70 of 359 teeth) for
the resident group. In both groups, the greatest incidence of alveolar osteitis followed the removal of
complete bony impactions (Table 2). The overall
rates of osteitis for both faculty and resident groups
combined were 10.3% (124 of 1202 teeth) following
removal of mandibular third molars and 0.43% (5 of
1161 teeth) following maxillary third molar removal. The differences in osteitis rates between
faculty and resident groups were statistically significant for mandibular extractions (P < O.Ol), and for
maxillary and mandibular extractions combined (P
< 0.01). The incidence of osteitis following maxillary third molar extractions was too low to permit
meaningful statistical analysis.
Postoperative or secondary infections occurred
in 21 patients; eight of these patients were treated
by faculty and 13 by residents. The incidences of
postoperative
infection following maxillary third
molar extraction were 0.36% (three of 832 teeth) in
the faculty-treated
group and 1.2% (four of 329
teeth) in the resident-treated group. The incidences
of infection following mandibular third molar extraction were 0.59% (five of 843 teeth) in the faculty

Table 2. Incidence of Alveolar Osteitis
Following Removal of Mandibular Third Molars
in Different Tooth Positions

Erupted

Tissue
Impaction

Partial
Bony
Impaction

Complete
Bony
Impaction

Faculty

0%
(O/10)

7.25%
(5169)

4.17%
(111264)

7.60%
(38i500)

Resident

10.00%
(l/10)

17.24%
(IOISS)

18.35%
(29058)

22.56%
(30/133)
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group and 2.5% (nine of 359 teeth) in the resident
group. The overall postoperative infection rate was
0.89% (21 of 2363 teeth). Eighty-three per cent of
the infections were associated with the removal of
mandibular bony impactions.
Altered sensation of the lingual or inferior alveolar branches of the mandibular nerve occurred
in 19 cases (2.6%) (Table 3). In two of these 19
cases the altered sensation was bilateral, involving
the inferior alveolar nerves bilaterally in one and
the lingual nerves bilaterally in the other. In eight of
the 17 patients with postoperative
dysesthesia,
nerve trauma was observed during surgery, occurring bilaterally in one case. All nine instances of intraoperative nerve trauma were associated with removal of complete bony impactions. When inferior
alveolar nerve trauma was found during surgery,
there was a 55.5% (tive of nine extractions) incidence of postoperative labial dysesthesia. Three of
the tive cases of labial dysesthesia were permanent
(lasting for one year or longer), while two resolved
within six months. The incidences of labial dysesthesia were 0.36% in the faculty group (three of 843
mandibular extractions) and 3.6% in the resident
group (13 of 359 mandibular extractions).
There
were no instances of lingual dysesthesia in the faculty group; the incidence of lingual dysesthesia in
the resident group was 0.84% (three of 359 mandibular extractions). In all three cases the lingual dysesthesia had persisted for more than six months
when the two patients involved were lost to followup study.
Postoperative
hemorrhage
requiring treatment
occurred in 1.4% (seven of 500 patients) of the faculty group and 2.4% (five of 208 patients) of the resident group. Maxillary third molar extractions resulted in an incidence of excessive postoperative
bleeding of 0.36% (three of 832 teeth) in the faculty
group, and 0.61% (two of 329 teeth) in the resident
group. The overall incidence of excessive postoperative bleeding following maxillary third molar removal was 0.43% (5 of 1161 teeth). Mandibular
third molar extractions resulted in postoperative
bleeding in 0.47% (four of 843 teeth) of the faculty
group and 0.84% (three of 359 teeth) of the resident
group. The overall incidence of excessive postoperative bleeding following mandibular third molar removal was 0.58% (seven of 1202 teeth) (Table 3).
Excessive intraoperative
bleeding occurred in
eight cases, all of which involved mandibular third
molar extractions. Complete bony impactions had
been present in six of the eight cases and partial
bony impactions in two. The incidences of excessive intraoperative
bleeding were 0.47% (four of
843 mandibular teeth) in the faculty group and
1.11% (four of 359 mandibular teeth) in the resident

Table 3. lntraoperative and
Postoperative Complications
Resident Group

Faculty Group
Maxillary

Alveolar
osteitis
Secondary
infection
Dysesthesia
Postoperative
bleeding
lntraoperative
bleeding
Adjacent tooth
injury
Oroantral
communication

Mandibular

Maxillary

Mandibular

1832)

(843)

(329)

(359)

0.2% (2)

6.4% (54)

0.9% (3)

19.5% (70)

0.4% (3)
0

0.6% (5)
0.4% (3)

1.2%(4)
0

2.5% (9)
4.5% (16)

0.4% (3)

0.5% (4)

0.6% (2)

0.8% (3)

0

0.5% (4)

0

1.1% (4)

0

0.2% (2)

0.6% (2)

0.8% (3)

0.4% (3)

0

1.2% (4)

0

group. Two of the four faculty cases of excessive
intraoperative bleeding were associated with postoperative alveolar osteitis. Two of the four resident
cases of excessive intraoperative bleeding were associated with alveolar osteitis, and a third case was
associated with postoperative
infection, osteomyelitis, and permanent labial dysesthesia.
The overall incidence of injury to adjacent teeth
was 0.30% (seven of 2363 teeth). Two injuries to
adjacent teeth, both fractures of amalgam restorations in mandibular second molars adjacent to mandibular third molar extraction sites, occurred in the
faculty group. Four of the five injuries to adjacent
teeth found in the resident group were either fractures of amalgam restorations or dislodging of full
crown restorations. The other tooth injury in the
resident group was the inadvertent sectioning of the
distal root of a mandibular second molar, which required endodontic treatment.
Oroantral communication was a complication in
0.36% (three of 832 maxillary extractions) of the
faculty-treated group and 1.2% (four of 329 maxillary extractions) of the resident-treated
group. The
overall incidence was 0.60% (seven of 1161 maxillary teeth). All oroantral communications were observed during surgery. Postoperative
antibiotics
and-nasal decongestants were administered, and all
communications
resolved without further complication.
Discussion

Complications
invariably occur following the
surgical removal of impacted third molars. Although attention to the basic principles of surgery,
including proper preparation of the patient, asepsis,
hemostasis, use of controlled force, thorough de-
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bridement, and meticulous management of both
bone and soft tissues, will reduce the number and
severity of complications,
certain unavoidable
complications will still occur.r9 The surgeon must
inform the patient before surgery of the statistical
likelihood of complications so that the patient can
make an informed decision as to whether to undergo surgery. Because of the lack of statistical
data concerning the risks associated with the surgical removal of impacted third molars, the incidence of complications is estimated on the basis of
clinical impressions alone. This frequently leads to
significant underestimation of the incidence of surgical morbidity.
The reported incidence of postoperative alveolar
osteitis following removal of third molars ranges
from 0.15~to 68.4%19 although most authors report
an incidence of 5 to 10%.7,21-23The great variability
in the reported incidence of alveolar osteitis may be
due to differences in diagnostic criteria; in intraoperative and postoperative treatment of the extraction sites; in patient populations with respect to
age, medical status, or tooth positions; or in surgical techniques or surgical skill. The reported incidences of alveolar osteitis tend to be lower in
single-surgeon and private practive studies than in
multiple-surgeon and institutional studies.
The diagnostic criteria for alveolar osteitis in this
study were the postoperative return of the patient
with pain and placement of an anodyne dressing in
the extraction site. Systemic antibiotics were used
in 3.4% (24 of 708 patients), primarily for prophylaxis to minimize the risk of endocarditis in susceptible patients, or in patients in whom oroantral
communications were detected at surgery. Topical
antibiotics were not used in the patients included in
this study. There were no significant differences in
the two groups with respect to age or preoperative
medical status, but the patient population treated
by faculty included a significantly larger number of
patients with bony and partial bony impactions
than did the resident group. This difference in distribution among groups was corrected statistically
during analysis of data.
The incidence of alveolar osteitis following mandibular third molar extractions
was three times
greater in the resident-treated group than in the faculty-treated group, despite the significantly greater
percentage of surgically difficult tooth positions
among the third molars in the faculty-treated group.
Increased surgical trauma by less-experienced residents probably contributed significantly to the increased incidence of alveolar osteitis in their group.
Secondary
infection following maxillary third
molar removal was three times more frequent in the
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resident group than in the faculty group, and four
times more frequent in the resident group following
removal of impacted mandibular third molars. For
the entire patient population, based on the total
number of teeth removed, the infection rate was
0.89%. This rate was significantly greater following
the removal of bony impactions than for all other
types of extractions combined. This is consistent
with reports in the literature.4 Due to the extremely
low incidence of postoperative
infections associated with the removal of erupted teeth, tissue impactions, and partial bony impactions, the routine
use of antibiotics is not advised. However, antibiotics may be advantageous
following removal of
complete bony impactions or following particularly
difficult extractions. 8,9 Systemic antibiotics have
also been advocated for patients with associated
gingivitis, pericoronitis, or general debilitating diseases,23 but their use for minimizing the inflammatory sequelae of the removal of the majority of third
molars is controversial.13*24
Based on the total number of mandibular teeth
removed, the overall incidence of postoperative labial dysesthesia was 1.3%; the incidence in the resident group (3.6%) was nine times greater than that
in the faculty group (0.4%). Fourteen of the 16
cases of labial dysesthesia were associated with
complete bony impactions, and the remaining two
followed the removal of partially bony impacted
teeth. In three cases the labial dysesthesia persisted
for longer than one year. All cases of persistent labial dysesthesia were associated with trauma to the
inferior alveolar nerve that was observed during
surgery. In one resident case in which the nerve
was transected at surgery, dysesthesia persisted for
more than three years without resolving. The incidence of persistent labial dysesthesia in this study
was 0.25%. Previous studies reported incidences of
labial dysesthesia ranging from 0.57 to 5.3%. with
the incidence of permanent dysesthesia generally
less than 1%.4,s*16,25,26
The incidence of lingual dysesthesia in this study was 0.25%; all of these patients were in the resident group, and the dysesthesia persisted for more than six months without
resolution in all. Dysesthesia is one of the most distressing complications associated with the removal
of impacted third molars. The incidence of dysesthesia is relatively low; it is associated primarily
with the removal of complete bony or partial bony
impacted mandibular third molars, and the level of
experience of the surgeon appears to be of significance in minimizing the risk of occurrence.
The remaining complications encountered in this
intraoperative
or postoperative
study -excessive
bleeding, injury to adjacent teeth, and oroantral
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communication-had
overall rates of occurrence
of less than 1%. The incidence of each of these
complications was greater in the resident group.
Summary
The overall incidence of complications
associated with the removal of third molars was four
times greater in the resident-treated
group than in
the faculty-treated
group. The most frequent complication in both groups was alveolar osteitis. Most
complications were associated with the removal of
either partial bony or complete bony impacted
mandibular third molars. The results of this study
show that increased
numbers of complications
occur in the removal of third molars positioned
with their crowns either completely or partially
covered by bone, and that less-experienced
surgeons as a group have a significantly higher incidence of complications.
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