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INTRODUCTION
The temporomandibular joint (TMJ) is one of the main joints of the 
human body.1 When the physiology of the system that makes up the 
TMJ is altered, temporomandibular disorder (TMD) occurs. TMD has 
two classifications: they can be of articular origin, where the signs and 
symptoms are related to TMJ or of muscular origin, where the signs and 
symptoms are related to the stomatognathic musculature. Thus, TMD 
is related to structural, neuromuscular, occlusal, psychological factors, 
habits for functional and traumatic or degenerative TMJ injuries.2

The main signs and symptoms that characterize TMD are joint noises and 
crackles, tinnitus, headache, limitations or deviations in jaw movements, 
myalgia, earache, tenderness, pain in the stomatognathic system and, in 
more serious situations, dislocations.3 TMD signs and symptoms, such 
as trismus, otalgia and pain in the chewing muscles, may be present 
in patients with indication for removal of third molars.4 Experimental 
and clinical studies indicate that changes in muscle movements and 
exacerbation of pain may occur after surgery. Therefore, it is important 
to consider the possible changes that may interfere with the success of a 
surgical procedure.5-7

The verification of these signs and symptoms can be performed by 
questionnaires such as DC / TMD, which are currently the most widely 
used standardized diagnostic criteria for TMD, with great reliability 
and validity, covering muscle disorders, disc displacement, arthralgia, 
osteoarthritis and osteoarthritis. In addition, it assesses psychosocial 
dysfunction and disability both related to pain.8

Juhl et al.9 described that any surgical procedure, even a small one, can 
result in injury leading to an impact on quality of life and risk of chronic 
pain. According to Huang et al.5 surgery to remove third molars is a risk 
factor for developing painful TMJ symptoms, as it is a type of procedure 
that can lead to trauma in the temporomandibular region due to excessive 
mouth opening and for prolonged periods and injuries to muscles and 
joints can occur.
Huang and Rue6 evaluated the possible association between extraction of 
third molars and TMD. The authors followed for 5 years patients initially 
aged 15 years. The authors investigated the development of TMD after 
extraction of the third molars. There was a 60% increase in the risk of 
TMD symptoms in the sample after having their third molars removed.
Sharma and Narain10 report that the roots of the lower molars can 
compress and damage the lower lveolar nerve, usually in cases in which 
they trap the mandibular canal, lead to painful conditions that can 
progress causing orofacial pain. In such cases, surgical interventions 
are indicated because permanent nerve damage may still occur. The 
compression of the blood supply by the roots of impacted third molars 
results in increased vascular permeability, edema and ischemia. Although 
the traumatic and ischemic injury has recovery in around 8 weeks in 
85%-94% of cases, prolonged compression can cause degeneration of the 
fibers.
The aim of this study was to check TMD symptoms in a sample of patients 
who underwent oral-dental surgery. In addition, to compare the pre 
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and post-operative moments in order to observe whether the surgical 
procedure influenced the prevalence of TMD symptoms in the sample.

MATERIALS AND METHODS

Type of study, location and period of research
This is a clinical, cohort and prospective study. The study was approved 
by the research ethics committee under number 2.541.250. 
The study population consisted of patients of both genders, between 16 
and 60 years old, who sought dental care at the University Hospital and 
Instituto LatoSenso, both in Piauí-Brazil with an indication for oral or 
dental surgery.

Inclusion and exclusion criteria
The following inclusion criteria were considered: Patients of both genders,  
between 16 and 60 years old; Patients with indication for oral-dental  
surgery, such as third molars, multiple extractions, pre-prosthetic surgery,  
biopsy and odontoma. The exclusion criteria were: Patient without  
indication for surgery; Patients not able to answer the questionnaire;  
Patients who did not respond to the IC; Patients who did not return for 
postoperative.

Data collection instrument
In the pre- and postoperative period (15 days after surgery) the participants 
answered two validated questionnaires to assess the presence of TMD  
symptoms, composed of questions belonging to questionnaire “TMD-Pain  
Screener” and the questionnaire of the European Academy of Disorders 
mandibular cranium.

Statistical analysis
The data were tabulated in a standard Microsoft Office Excel 2010  
spreadsheet and exported to the Statistical Package for the Social Sciences  
(SPSS) software version 20.0 for Windows, in which the analyzes were 
performed adopting 95% confidence. For comparison, non-parametric 
tests were used according to the Kolmogorov–Smirnov normality test.

RESULTS
110 patients were evaluated, of which 71% (n = 78) were female and 29% 
(n = 32) male, with statistical difference between groups (p <0.05).

Table 1: Comparison of the TMD - Pain Screener questionnaire in the pre 
and postoperative period.

Before After

Questions n (%) n (%) P

1. In the past 30 days, did you experience 
pain in your jaw, temporal area on both 

sides?
Painless

Altered pain
Present pain

54 (49%)
53 (48%)

3 (3%)

52 (47.5%)
52 (47.5%)

6 (5.4%)

0.47

2. In the past 30 days, did you experience 
pain or a jaw lock upon waking up?

No
Yes

23 (21%)
87 (79%)

22 (20%)
88 (80%)

0.84

3. In the last 30 days, the following 
activities had some change (improvement 
and worsening) related to pain in the jaw, 

temporal area on both sides:
A) Hard foods or continuous chewing?

No
Yes

B) Open your mouth or move your jaw 
forward and sideways?

No
Yes

C) Mandibular habits, such as keeping 
your teeth together, grinding or chewing 

gum?
No
Yes

D) Other activities like talking, kissing and 
yawning?

No
Yes

20 (18%)
90 (82%)

20 (18%)
90 (82%)

22 (20%)
88 (80%)

20 (18%)
90 (82%)

26 (23.6%)
84 (76.4%)

30 (27.3%)
80 (72.7%)

22 (20%)
88 (80%)

26 (23.6%)
84 (76.4%)

0.21

0.04

1.00

0.21

Subtitle: Before = preoperative, After = postoperative. n = number of subjects,  
% = relative frequency in percentage. P = P value. * Paired Wilcoxon test.
Source: Own authorship.

Graph 1: Types of surgeries performed in the sample.
Subtitle: Gray columns explaining the types of surgery: impacted (37.3%;  
n = 41), erupted (27.2%; n = 30), included (18.2%; n = 20) and other surgeries 
(17,3%; n = 19). * p <0.05 vs. impacted, ANOVA, followed by the Dunns 
method. @ p <0.05 vs. erupted, ANOVA, followed by the Dunns method.
Source: Own authorship.

When asked about which surgery was performed, the highest prevalence 
was of patients with impacted third molars (37.3%; n = 41), followed by 
erupted third molars (27.2%; n = 30) and included third molars (18.2%; 
n = 20) (Graph1).
Table 1 compares the TMD-Pain Screener questionnaire at different 
times. There was statistical significance regarding the question about the  
presence of pain when opening the mouth or moving the mandible  
forward and to the sides (p = 0.04).
Table 2 compares the European Academy of Craniomandibular Disorders  
questionnaire at different times. There was no statistical difference when 
analyzing the different times.
Table 3 compares the responses to the TMD-Pain Screener questionnaire,  
of individuals who presented TMD symptoms preoperatively with those  
who did not present us with different times. There was no statistical  
difference when analyzing the different groups at both times.
Table 4 compares the responses of the EACD questionnaire, of the 
individuals who had TMD symptoms in the preoperative period with 
those who did not present at different times. There was no statistical 
difference when analyzing the different groups at both times.
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small, can contribute to the onset or intensification of chronic orofacial 
pain, including TMD symptoms.9,12,13

Studies report that when performed unilareral extractions, the masseter 
and medial pterygoid muscles, with mandibular movement functions, 
show adaptive neuromuscular changes that can culminate in TMD  
symptoms such as stress and muscle tension, but that an adaptation  
of these structures can be observed around 60 days after surgical  
procedures.7 In this study, most extractions of third molars were  
performed (82.7%). Other surgeries, such as pre-prosthetic surgeries, 
removal of odontomas, multiple extractions (over 5 elements), together 
correspond to a percentage of 17.3%.
In the present study, the most performed extractions were those of  
impacted third molars (37.3%), followed by erupted third molars  
(27.2%) and inclusions (18.2%). The literature points out that the third 
molars are related to several disorders in the orofacial region, such as 
pericoronaritis, dental crowding, difficulty eating, headaches, trismus, 
otalgia, muscle sensitivity, among other problems.
In a study that assessed the prevalence of patients with pain and TMD 
and indication for removal of the third molar, a total of 13.3% had signs  
and symptoms related to TMD, thus suggesting that signs of TMJ  
disorders may be common in these patients.4 In this study, all patients 
reported the presence of pain according to the TMD-Pain Screener.
Huang et al.2evaluated the temporal relationship in patients with a report 
of trauma in the removal of the third molar before the onset of TMD. In 
this study, factors such as trauma, tightening, removal of the third molar, 
somatization were identified as risk factors for the onset of myofascial  
pain. In the present study, all patients reported the presence of pain  
according to the TMD-Pain Screener (p <0.05). In addition, all questions 
on the TMD-Pain Screener also showed significance (p <0.05).
Studies associate complications such as TMD after extraction of third 
molars due to the need for the patient to have to open the mouth for a 
long period and also due to trauma, especially in the jaw. However, many 
studies that investigate possible complications after the removal of third 
molars ignore TMD, paying more attention to immediate complications 
such as bleeding, pain at the surgery site, paraesthesia, infection, 
inflammation, among others.6 The present research showed significant 
results regarding the symptoms of pain, changes in the jaw and in the 
activities performed for all questions asked in the postoperative period 
(p <0.05).
Several factors must be considered during a clinical evaluation in order  
to discover the cause of these TMD symptoms. Trauma is known to result 
in injury and pain. The extraction of third molars, because it involves a  
wide mouth opening, a considerable force in the jaw, among other factors,  
can result in trauma to the TMJ and chewing muscles. However, the  
association of the appearance of TMD after the removal of these teeth 
requires further studies.5

The impact of surgery on TMD signs and symptoms is not well 
understood, as many of the clinical studies that evaluate this have a 
limited number of patients evaluated do not have a control group or 
standardization of age group.14 It is interesting that surgical techniques 
seek to reduce the load and the forces on the TMJ and the muscles and 
often a more conservative decision regarding the general indications for 
the removal of third molars.9

Another study evaluated the prevalence of TMD symptoms in a sample  
of patients from a buccomaxillofacial service in Pernambuco. After  
applying a questionnaire, it was observed that pain was present in 100% 
of the sample.15 Considering the EACD questionnaire for TMD signs 
and symptoms, the participants of this survey mainly pointed out the 
occurrence of frequent headaches at least once a week. In the present 

Table 2: Application of the European Academy of Cranio Mandibular 
Disorders Questionnaire in the pre and post-operative period.

Before After

Questions n (%) n (%) P

1. Do you have pain when you open 
your mouth widely or chew once a 

week or more?
Yes
No

24 (22%)
86 (78%)

25 (22.7%)
85 (77.3%)

0.85

2. Do you have pain in your temples, 
face, temporomandibular joints or 

jaws, once a week or more?
Yes
No

46 (42%)
64 (58%)

49 (44.5%)
61 (55.5%)

0.59

3. Have you registered your jaw lately 
or are you unable to open it widely?

Yes
No

9 (8%)
101 (92%)

14 (13%)
96 (87%)

0.24

4. Do you often have headaches, once a 
week or more?

Yes
No

49 (44,5%)
61 (55,5%)

50 (45.5%)
60 (54.5%)

0.85

Subtitle: Before = preoperative, After = postoperative. n = number of subjects,  
% = relative frequency in percentage. P = P value. * Paired Wilcoxon test.
Source: Own authorship.

Table 3: Comparative analysis before (pre) and after (post) the surgical 
procedure in relation to the TMD-Pain Screener questionnaire.

Pain Screener Pre-operative Post-operative P

No 0 0

Yes 110 (50%) 110 (50%) > 0.05

Yes everything 22 (10%) 17 (7.8%)

Up to 5 week 88 (40%) 93 (42.2%)

Subtitle: Number of subjects (relative frequency in percentage). P = P value, 
paired t-test.
Source: Own authorship.

Table 4: Comparative analysis before (pre) and after (post) the surgical 
procedure taking into account the EACD.

EACD Pre-operative Post-operative P

No 52 (47.2%) 49 (44.6%) > 0.05

Yes 58 (52.8%) 61 (55.4%)

Subtitle: Number of subjects (relative frequency in percentage). P = P value, 
paired t-test.
Source: Own authorship.

DISCUSSION
In the present study, it was found that the most of patients in the total 
sample were female (70.9%) with a mean age of 28 years. However, 
considering the age group up to 30 years of age, the male gender prevailed 
(83.9%).
There are few articles that relate orofacial pain and oral or dental surgery, 
where those found in the literature are usually related to trigeminal 
neuralgia.11 Studies report that surgical procedures, even those considered 
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study, there was no statistical difference in the questions of the EACD 
questionnaire, when comparing the different moments.
Juhl et al.9 also used DC⁄TMD to assess the association between the  
development of TMD signs and symptoms after surgery on third  
molars for a period of six months. One week later, there was an increase 
in pain and a reduction in the maximum opening. Muscle and TMJ pain 
on palpation was reported up to 6 months after surgery, these symptoms  
being statistically significant compared to the control group. In the  
present study there was no significant difference between the moments. 
Differences in methodologies and drug protocol may have influenced 
the difference in results.

CONCLUSION
Considering the applied questionnaires, it is concluded that there was  
a high prevalence of painful TMD symptoms in patients who sought  
dental surgery, mainly considering the TMD - Pain Screener questionnaire, 
which considers jaw locking and pain in the mandibular and temporal  
region of the last 30 days. After the surgical procedure, there was a  
significant decrease in mandibular pain in the opening, protrusion and 
laterality movements. 
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