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Abstract
Background. Extractions of  third molars constitute about 90% of  the scheduled surgical procedures 
performed by oral surgeons. Wisdom tooth surgery is associated with complications, such as the lingual 
and inferior alveolar nerve damage, bleeding, tooth/jaw fractures, tooth displacement into the adjacent 
anatomical spaces, trismus, infections, and other.

Objectives. The aim of the study was to analyze complications after wisdom tooth extraction in patients 
treated at the Department of Oral Surgery of Jagiellonian University Medical College in Kraków, Poland, 
in the years 2016–2018. 

Material and methods. A retrospective analysis of the medical records of 339 patients treated in the 
outpatient setting was performed. The inclusion criterion comprised a single extraction of a third molar. 
The exclusion criteria were multiple extractions, comorbidities and pregnancy. No antibiotic prophylaxis 
was used. The incidence of post-extraction complications, such as oroantral communication, postoperative 
hematoma, acute inflammation of the surrounding tissues, trismus, and transient paresthesia in relation 
to patient gender and age, the developmental stage and location of the removed tooth as well as the type 
of surgery were studied.

Results. Perioperative complications occurred in 51 (15.0%) cases, and comprised the acute inflamma-
tion of the surrounding tissues in 31 patients, trismus after the removal of 13 lower third molars, oroantral 
communication after the extraction of 5 upper wisdom teeth, and hematoma as well as a transient sensory 
alteration of  the lingual nerve in 1 case each. Complications were more common in patients who had 
a surgical extraction of a wisdom tooth with root separation and in cases of lower third molar extractions. 
No statistically significant correlation was found between the patients’ age or gender, the developmental 
stage of the extracted tooth and the number of observed complications.

Conclusions. Lower third molars and the necessity of  surgical extraction with root separation are risk 
factors for postoperative complications in patients who require wisdom tooth removal. Complications after 
the removal of third molars are most often inflammatory.
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Introduction
Extractions of third molars constitute about 90% of the 

scheduled surgical procedures performed by oral surgeons, 
and on average 37% of all procedures performed annually.1 
Among the indications for wisdom tooth removal, one can 
distinguish therapeutic indications, most often associated 
with problems with the eruption of impacted third molars, 
especially in the case of recurrent acute or chronic pericoro
nitis, orthodontic indications, mainly dental arch changes 
and anterior crowding, and also nonrestorable caries le
sions, periodontal diseases, neuralgic ailments, cysts, and 
tumors, when the tooth is removed along with a  patho
logical lesion. It is often necessary to remove a mandibular 
wisdom tooth from the fracture line. This procedure, com
bined with the reduction and osteosynthesis of  fractures, 
is performed under hospital conditions and general anes
thesia. Prophylactic extractions of  retained third molars 
are performed for example before prosthetic treatment in 
order to prevent these teeth from eruption under the den
ture plate.2 The main local contraindication for the removal 
of  lower third molars is acute inflammation, often com
bined with trismus, which prevents proper local anesthesia 
and extraction, usually surgical.

The location of wisdom teeth in the posterior part of the 
oral cavity as well as the variability of  the anatomy and 
location of these teeth make the percentage of complica
tions during and after their extraction higher than that 
observed after the removal of  teeth from other groups. 
Complications associated with wisdom tooth extraction 
are estimated at about 3–30%.3–10 They are favored by 
the vicinity of  important anatomical structures, such as 
the lingual and inferior alveolar nerves, facial and infe
rior alveolar arteries, masticatory muscles, and anatomi
cal spaces, including pterygomandibular, parapharyngeal, 
retro and submandibular spaces, and in the case of upper 
teeth – the maxillary sinus, and the pterygopalatine and 
infratemporal fossae. Intraoperative complications asso
ciated with the removal of third molars may include dam
age to the inferior alveolar nerve both during anesthesia 
and extraction.11,12 The fracture of  a  wisdom tooth  or 
damage to the adjacent teeth as well as the fracture or luxa
tion of the mandible or the fracture of maxillary tubero
sity are usually associated with the use of excessive force by 
the surgeon. Injuries to the surrounding soft tissues and 
vascular damage, leading to bleeding during or after sur
gery, usually result from careless handling of instruments. 
Particularly unpleasant complications associated with the 
removal of third molars include the displacement of the 
entire tooth or its root into the maxillary sinus or the 
pterygopalatine fossa in the case of upper teeth, and into 
the mandibular canal or the soft tissues of the floor of the 
mouth in the case of lower teeth. The most serious, life
threatening complication during wisdom tooth extraction 
is tooth aspiration to the upper respiratory tract with the 
subsequent spasm of the laryngeal muscles.13–17

Oroantral communication found after the extraction 
of  upper third molars may result from anatomical rea
sons; it is important to diagnose and treat it according 
to the indications.18 Bleeding from the injured bones or 
soft tissues can be observed in the early postoperative pe
riod, with less frequent bleeding from the inferior alveo
lar artery. The formation of hematomas in the postopera
tive period is related to damage to the pterygoid venous 
plexus after the removal of third upper molars and a tight 
suture of the wound after the surgical extraction of third 
lower molars. Hemorrhagic complications often result 
from the general condition of the patient (arterial hyper
tension, diabetes) and the medications taken, which affect 
the condition of the haemostatic system.8,19 After wisdom 
tooth surgery, inflammatory complications often develop, 
e.g., dry socket and inflammation of  the submandibular 
lymph nodes with the subsequent formation of a subman
dibular abscess. The inflammatory process spreading to 
the surrounding anatomical spaces may include the para
pharyngeal space, the skull base and the mediastinum. 
In immunocompromised patients, phlegmon or bacterial 
osteomyelitis may develop. The postoperative course 
after the removal of third molars is often complicated by 
transient trismus and reversible sensory alterations of the 
lingual and inferior alveolar nerves.12,20–22

Objectives 

The aim of  the study was to analyze the complica
tions after wisdom tooth extraction in patients treated 
at the Department of  Oral Surgery of  Jagiellonian Uni
versity Medical College in Kraków, Poland, in the years 
2016–2018.

Material and methods
A retrospective analysis of  the medical records of pa

tients treated in the outpatient setting within 2 years was 
performed. The inclusion criterion comprised a  single 
extraction of  an  upper or lower third molar in a  patient, 
regardless of the stage of tooth development. The exclusion 
criteria were multiple extractions, general comorbidities 
and pregnancy in women. The type of procedure included 
simple extractions, surgical extractions with root separa
tion and surgical extractions with flap formation (with 
an angular incision). No antibiotic prophylaxis was used. 
In 339 patients, the incidence of postextraction compli
cations, such as oroantral communication, postopera
tive hematoma, acute inflammation of  the surrounding 
tissues, trismus, and transient paresthesia in relation to 
patient gender and age, the developmental stage and loca
tion of the removed tooth as well as the method of extrac
tion were studied.

The statistical analysis was performed using the sta
tistics package PQStat, v. 1.8.0.392 (PQStat Software, 
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Poznań/Plewiska, Poland). Associations between catego
rical variables were analyzed with the χ2 test or Fisher’s 
exact test for small samples. The rank correlation coefficient 
between age and the number of complications was calcu
lated with Kendall’s τ test and the χ2 test (for trend assess
ment). Results were statistically significant for pvalues 
below 0.05.

Results
Extraction of third molars was performed in 178 (52.5%) 

women and 161 (47.5%) men aged 15–69 years. The aver
age age of patients was 32 years. People under 18 years 
of  age constituted 16.5% of  the respondents. Wisdom 
tooth extraction was most commonly performed in pa
tients aged 18–38 years. Demographic data is presented 
in Table 1.

In the studied group of  patients, the main indication 
for third molar surgery was recurrent pericoronitis. The 
following were qualified for extraction: 134 (39.5%) com
pletely erupted teeth; 115 (33.9%) completely impacted 
teeth; 59 (17.4%) partially impacted teeth; and 31 (9.2%) 
eighth tooth buds. The lower teeth were removed more 
often; in own material, it was 178 (52.5%) third molars. 
Detailed data on the developmental stage and position 
of the removed third molars is presented in Table 2.

The method of extraction in 339 patients was analyzed. 
In 205 (60.5%) cases, surgical extractions with flap for
mation by means of an angular incision were performed. 
This procedure was done while removing 131 lower and 
74 upper third molars. Root separation was performed 

during the extraction of  42 lower third molars. Germe
ctomy was performed in 9 girls and 22 boys under 18 years 
of  age, slightly more often removing lower tooth buds. 
In other cases, simple extractions were performed. The 
type of procedure depending on the stage of development 
of the removed third molars is presented in Table 3.

Perioperative complications were found in 51 (15.0%) 
cases. The most frequently observed complication after 
the extraction of third molars was the acute inflammation 
of the surrounding tissues, which occurred in 31 patients. 
In these cases, antibiotic therapy was used. Trismus was 
found after the removal of  13 lower third molars, oro
antral communication was diagnosed after the extraction 
of 5 upper wisdom teeth and hematoma after the extrac
tion of a lower tooth. A transient sensory alteration in the 
range of innervation by the lingual nerve was observed in 
1 case. Detailed data on the frequency of complications 
depending on the location of the extracted third molars 
is presented in Table 4. Fisher’s exact test gave a pvalue 
of 0.0001, indicating a statistically significant correlation 
between the location of the wisdom tooth in the mandible 
and an increased number of postoperative complications.

Dependence between the age of the patients treated and 
the occurrence of complications is presented in Table 5. 
Kendall’s τ rank correlation coefficient did not reveal 
a significant association between the age of  the patients 

Table 1. Demographic data of the patients

Age 
[years]

Women 
n

Men 
n

Total 
n

15–17 21 35 56

18–38 85 83 168

39–69 72 43 115

Total 
n (%)

178 (52.5) 161 (47.5) 339 (100.0)

Table 3. Type of surgery depending on the stage of development of the 
extracted third molars

Stage 
of development

Type of surgery 
n (%)

flap operation root separation

Tooth buds 31 (15.1) 0 (0.0)

Partially impacted teeth 48 (23.4) 41 (97.6)

Completely impacted teeth 115 (56.1) 0 (0.0)

Completely erupted teeth 11 (5.4) 1 (2.4)

Total 
n (%)

205 (100.0) 42 (100.0)

Table 2. Developmental stage and location of the extracted third molars

Stage 
of development

Upper 
third molars 

n

Lower 
third molars 

n

Total 
n (%)

Tooth buds 12 19 31 (9.2)

Partially impacted teeth 21 38 59 (17.4)

Completely impacted teeth 41 74 115 (33.9)

Completely erupted teeth 87 47 134 (39.5)

Total 
n (%)

161 (47.5) 178 (52.5) 339 (100.0)

Table 4. Location of the tooth and the types of postoperative 
complications in the study group

Complications
Upper 

third molars 
n

Lower 
third molars 

n

Total 
n (%) p-value

Infection 13 18 31 (60.8)

0.0001*

Trismus 0 13 13 (25.5)

Oroantral communication 5 0 5 (9.8)

Hematoma 0 1 1 (1.95)

Transient paresthesia 0 1 1 (1.95)

Total 
n (%)

18 (35.3) 33 (64.7) 339 (100.0)

* statistically significant.
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and the number of complications (τ = 0.3333; p = 0.6015). 
Also the trend assessment did not show any significant 
correlation (χ2 = 0.4027; p = 0.5257).

The relationship between the gender of  the patients 
treated and the incidence of postoperative complications 
was assessed. However, Fisher’s exact test did not reveal 
any statistically significant association (p = 0.2450). The 
results are presented in Table 6.

The influence of the developmental stage of the extract
ed tooth on the types of postoperative complications was 
statistically insignificant, as presented in Table 7.

The relationship between the method of extraction and 
the incidence of complications was analyzed. Complica
tions were significantly more frequent in the patients who 
underwent a surgical extraction of a wisdom tooth with 
root separation (χ2 = 53.74; p = 0.0013). The results are 
shown in Table 8.

Discussion
According to the literature, the frequency of complica

tions associated with the removal of third molars ranges 
from 3.7% to 30.9%, with the majority of authors analyz
ing mainly postoperative complications regarding surgical 
extractions, whereas, in everyday practice, the nonsurgical 
removal of  wisdom teeth is a  more common proce
dure.3–10,21 The percentage of complications observed in 
our material, 15% (51/339), is within the limits given in 
other studies.5,8,15 In the analyzed group of patients, sim
ple extractions were also included.

In our study group, complications occurred mainly 
after the extraction of lower third molars (64.7%), which 
is consistent with the observations of  other authors. 

Table 7. Relationship between the developmental stage of the extracted tooth and the types of postoperative complications

Stage of development Infection 
n

Trismus 
n

Oroantral 
communication 

n

Hematoma 
n

Transient 
paresthesia 

n

Total 
n p-value

Tooth buds 0 1 0 0 0 1

0.3724

Partially impacted teeth 8 4 3 0 0 15

Completely impacted teeth 4 0 1 0 0 5

Completely erupted teeth 19 8 1 1 1 30

Total 
n (%)

31 (60.8) 13 (25.5) 5 (9.8) 1 (1.95) 1 (1.95) 51 (100.0)

Table 6. Relationship between patient gender and the types of postoperative complications

Gender Infection 
n

Trismus 
n

Oroantral 
communication 

n

Hematoma 
n

Transient 
paresthesia 

n

Total 
n p-value

Women 17 11 4 1 1 34

0.2450Men 14 2 1 0 0 17

Total 
n (%)

31 (60.8) 13 (25.5) 5 (9.8) 1 (1.95) 1 (1.95) 51 (100.0)

Table 8. Method of extraction and complications in the study group

Method of extraction Number of complications 
n

Percentage of complications 
[%] p-value

Surgical extraction with flap formation 205 3.9

<0.0013*
Surgical extraction with root separation 42 40.5

Simple extraction 92 28.3

Total
339 (100.0) 

n (%)
15.0

* statistically significant.

Table 5. Relationship between patient age and complications in the 
study group

Age 
[years]

Complications 
n (%) p-value

15–17 5 (9.8)

0.6015
18–38 35 (68.6)

39–69 11 (21.6)

Total 
n (%)

51 (100.0)
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According to Sukegawa et al.,4 the percentage was 1.94%, 
while in Sayed et al.’s research, it reaches 80.6%.3 A high 
rate of postoperative complications after mandibular wis
dom tooth removal is connected with the vicinity of large 
blood vessels and nerves. Moreover, the density of bone as 
well as the limited visibility in the distally placed operat
ing field should be taken into consideration.3,4,16,18

In several reports, patient age exceeding 30 years, fe
male gender, and surgical extraction with significant bone 
damage and root separation are defined as risk factors 
for complications after wisdom tooth extraction.3,9,22–25 
Although in the analyzed group, the influence of the age 
and gender of the patients treated as well as the develop
mental stage of  the tooth on the incidence of complica
tions was not proven, the method of extraction, especially 
surgical extraction with root separation, was considered 
to be a risk factor. In extractions with flap formation, the 
surgical field was wider, and it was possible to either cut 
off the crown of the tooth or perform a complete extrac
tion after the cautious removal of the surrounding bone. 
Careful handling of  tissues and instruments prevented 
our patients from such complications as fracture or luxa
tion of  the mandible, fracture of maxillary tuberosity or 
displacement of the extracted tooth into the adjacent tis
sues.13,14,16,17

The most common complications associated with the 
removal of third molars include inflammatory reactions, 
estimated at 0.3–26%.4,25–27 In our material, this per
centage was 9.1% (31/339) for all extractions and 60.8% 
(31/51) for all complications. According to the literature, 
the risk of wound infection and the development of alve
olar osteitis depends on pre and postoperative oral hy
giene, the type of wound closure and previous pericoronal 
infection.4,5,7

The issue of antibiotic prophylaxis in third molar sur
gery is widely addressed in the literature. Currently, the 
opinion that patients requiring wisdom tooth surgery do 
not benefit from routine antibiotic prescription, as ex
pressed by Menon et al.,26 predominates. However, there 
are also some studies showing a  slight reduction in the 
incidence of inflammatory complications in patients who 
were given antibiotics in the perioperative period.27 In 
our material, antibiotics were prescribed only in cases 
of acute inflammatory complications.

Damage to the lingual or inferior alveolar nerve after 
the removal of lower wisdom teeth is found in about 5.6% 
of cases3,11,12,20,28; in our study, transient lingual nerve dys
function was observed in 1 case (1.95%). Despite progress 
in imaging techniques and the availability of conebeam 
computed tomography (CBCT), it is not possible to com
pletely prevent nerve damage in wisdom tooth surgery. 
According to Pourmand  et  al., such factors as position 
of  the third molar in relation to the mandibular canal, 
access to piezo surgery as well as influence of  the local 
anesthetic on the degree of sensation disorders should be 
also taken into consideration.29

Complications occur less frequently after the extrac
tion of upper third molars than lower wisdom teeth.18,29 
Oroantral communication is the most common adverse 
effect.16 The incidence of  oroantral communication 
varies from 3.8% to 18.7%.3,4,16,18,29 In this study, oroantral 
communication was diagnosed in 3.1% (5/161) of  all 
extracted maxillary third molars and constituted 9.8% of all 
postoperative complications. The prediction of oroantral 
communication before surgery is essential both for the 
patient and the surgeon. According to the literature, the 
superimposition of the wisdom tooth roots on the maxil
lary sinus floor, shown on orthopantomogram or CBCT, 
is one of  the most important risk factors.18,29 Retained 
upper molars, especially with the distal and mesial incli
nation of  the axis, root fractures and the displacement 
of the tooth present a higher risk of oroantral communi
cation.3,4,16

Extractions of  third molars are generally more difficult 
than those of  other molars and require certain surgical 
skills. Delicate handling of  soft tissues and bones, main
taining aseptic conditions of the procedure, proper surgi
cal technique and choice of equipment (instruments, light, 
suction), and the duration of surgery are related to the ex
perience of the surgeon and should diminish the incidence 
of peri and postoperative complications. It is noteworthy 
that while some authors claim a  direct correlation be
tween the level of training and the likelihood of complica
tions,10,17,25,29 others indicate that the experience of the sur
geon has no influence on the incidence of adverse effects.21

It should be emphasized that the complications in the 
analyzed material were mild and transient.

Conclusions
Lower third molars and the necessity of surgical extrac

tion with root separation are risk factors for postopera
tive complications in patients who require wisdom tooth 
removal. Complications after the removal of third molars 
are most often inflammatory. 
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