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Abstract 
 
Third molar surgery (TMS) is not free from complications. However, there is no hierarchy, 

definition or critical appraisal of all clinical manifestations related to these complications. The 
purpose of this article was to describe and analyze the signs and symptoms (SS) related to third 
molar surgery (TMS) postoperative complications used in the literature. A literature searchs were 
made on Medline, Trip-Database and Web of Science databases from year 2001 to 2010. SS of 
postoperative complications in TMS were assessed using quantitative and qualitative approaches. 
166 full-length articles were recovered. 56 SS were found. The most frequent were: pain (66.3%), 
swelling (27.1%), trismus (20.5%) and infection (12.7%). A qualitative appraisal showed a wide 
variety of SS exist. However, different denominations are used to describe the same concepts and 
measurements are performed using instruments with no clear description of their reliability and 
validity. Finally, the SS for TMS are defined with varying nomenclatures, demonstrated a clear lack 
of consensus in their definition and the validation of the measurements instruments in this area of 
maxillofacial surgery.  
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 Introduction 

 
Third molar surgery (TMS) is the most 

common surgical procedure performed in the oral 
cavity1. Postoperative complications associated 
with this surgery have been defined and reported 
with different frequencies and severities2,3. 
Complications may be intraoperative or 
postoperative4, due to inflammation (alveolitis, 
pain or swelling), due to infection (postoperative 
infection) or from other causes (such as, 
dehiscence, hematoma or the presence of bone 
spicules)5. 

There are a luge number of signs and 
symptoms (SS) that use to define postsurgical 
complication in TMS5-7. These include subjective 
variables, from patients8-10, as well as objective 
variables that are registered according to a 
clinical interpretation by the 
clinician/researcher11,12. Because of this, the 
different tools and models seen are validated by 
measuring the degree of agreement with other 
measurement methods that reproduce 
repeatable and reliable results13. However, these 
variables are presented with no validation 
process, meaning that they can cause 
measurement bias, subjectivity in data recording 
and a lack of measurement reproducibility, all of 
which contribute to the large variability of results 
produced by a lack of analysis of the accuracy 
and precision of measuring instruments in use 
within all dentistry specialties14. A recent paper15 
highlights the critical nature of the lack of 
consensus in diagnostic criteria of alveolar 
osteitis, meaning that combining data may be 
inappropriate. This makes for a strong argument 
for development and validation of measurement 
instruments in health, to enable a more objective 
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and predictable approach in clinical practice16. 
This systematic review aims to describe 

and analyze the SS related to postoperative 
complications in TMS, as well to assess the use 
of measurement instruments for this purpose. 
The study was performed according to the 
PRISMA statement17. 

 
Materials and Methods 
 
Search Strategy: A systematic review 

was performed related to SS of postoperative 
complications in TMS. Were included articles 
indexed: MEDLINE, “Science Citation Index 
Expanded” of Web of Science, and Trip 
Database, over a ten-year period, from 2001 to 
2010. A customized search algorithm was used 
including keywords and MeSH: tooth extraction, 
third molar, wisdom teeth, oral surgical 
procedures, exodontia, postoperative 
complications, pain, edema, suppuration, surgical 
infection, ecchymosis, swelling, purulence, bone 
exposed, nerve injury, osteomyelitis, bleeding, 
hemorrhage, ecchymosis, alveolitis, dry socket, 
trismus, jaw fracture, and antibiotic prophylaxis. 
Preliminar results were presented in 20th 
International Conference on Oral and 
Maxillofacial Surgery18.   

 
Selection Criteria: The studies included 

were: clinical trials, cohort studies, case-control 
studies and cross-sectional studies, all of which 
considered the direct clinical assessment of 
patients with TMS complications. Exclusion 
criteria were: a) duplication in different 
databases; b) subject not related to review 
purposes, detected in the abstract; c) subject not 
related to research purposes, detected in the full-
length article; d) failure to obtain the full-length 
article (in those articles selected that could not be 
accessed in their electronic format, nor found on 
paper, main author contacted by email); e) 
articles without an operational definition of 
complication in the methods or results.  Figure 1 
shows the selection flow diagram. 

 
Data Collection: From the search results, 

a researcher (PA) selected the papers relative to 
TMS postoperative complications, according to 
their title and abstract. After reading the full texts, 
articles were selected. 

 
 

 
Figure 1. Flowchart of the selection process 

 
 
Critical Appraisal: Critical assessment of 

selected full-length articles was performed by two 
authors (PA and CR) independently, considering 
an exhaustive description of registered SS to 
determine TMS postoperative complications as 
well as the instrument(s) used for this purpose. 
SS were considered according to the following 
criteria: i) explicit definition of a complication as 
described in the Materials and Methods section 
or; ii) where no operational definition was 
available in the Materials and Methods section, 
was considered the complication as described by 
researchers in their own terms in the Results 
section. Assessment discrepancies were solved 
by consensus with a third author (RC-V). 
Descriptive statistics were performed to tabulate 
and analyze data, using the STATA 10.0 (STATA 
Corp LP, Texas, USA). 
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Results 
 
Five hundred articles weer founded in the 

3 databases. Following the selection process, 
166 articles were finally included for analysis 
(Figure 1). 

Fifty six different types of SS were 
described in the selected articles. The great 
variety of SS found in the selected articles 
reflects the number of different terms or 
definitions used to identify them. According to 
their semiological descriptions, items were 
grouped/clustered into domains that share a 
clinical entity, to give 11 signs and 6 symptoms 
(Table 1). Different methods were used to 
describe the most representative SS.  

 
Pain: Assessment of pain was the most 

homogeneous and subjective19 procedure, 
performed mainly using a Visual Analog pain 
Scale (VAS), of 0-100 millimeters3,19-24. However, 
other articles use a Verbal Rating Scale (VRS) to 
assess pain, with four21,22,25-35, five36 or six36 
grades or categories used. There is a Pain Relief 
Scale Over Time22,24,26,28,31,35,38-42. A further pain 
scale involved a count of postoperative 
analgesics taken43.  

 
Swelling: Performed using the 

cephalometric points method44, which utilizes a 
metric ruler or tape to measure facial swelling 
from four benchmarks. However, variations were 
observed, adding further points for evaluation45. 
Simpler methods used only two cephalometric 
points33,34, or used ordinal variables such as 
“none”, “mild”, “moderate” and “severe”3,10,46-49. 
Other measuring instruments were: ultrasound50, 
a portable scanner51 and a face bow with vertical 
plates52. 

 
Trismus: Evaluated by the distance 

between the upper and lower right central 
incisors at the maximum mouth opening; a 
modification of this method calculates the 
quotient between preoperative and postoperative 
distance36,54-56. Other authors simply consider 
two possible alternatives: presence or absence of 
trismus, taking into account a difference of 5 
mm57. There is a reliable and valid patients’ self-
assessment of mouth opening using a cardboard 
scale58. 

 
 

Type of 
complication Variable (n=56) 

Numbers of articles 
observed (n=166) 

SIGNS  Infection 21 
  Dry Socket 20 
  Alveolar osteitis 18 
  Wound infection 7 

  Local alveolitis 5 

  Surgical site infection 4 
  Socket complication 3 
  Abscess 3 
  Wound dehiscence 3 

  Osteomyelitis 2 

  Pus 2 
  Purulence 1 
  Purulent suppuration 1 

 Abscess/Pus drainage 1 

 Swelling 45 

  Inflammation  5 

  
Edema/Oedema 3 

 Trismus 34 
  Mouth opening 20 

  
TMJ discomfort 

1 

  Haematoma 9 

  Ecchymosis 5 

  Eritema 1 

  Skin ecchymosis 1 

  Mucosal petechiae 1 

  Bleeding 12 

  Hemorrhage/Haemorrhage  5 

  Oroantral nasal fistula 6 

  Sinus complication 1 

  Maxillary/mandibular fracture 4 

  Jaw fracture 1 

  Bony spicule 2 

  
Root fracture/incomplete 
removal 

3 

  Root exposure - migration 1 

  Delayed healing  5 

  Dehiscence 3 

  Lymphadenopathy 2 

SYMPTOMS Pain 110 

 Paresthesia/Paraesthesia 16 

 IAN injury 12 
 Anesthesia/Anaesthesia 11 

 Lingual injury 9 

 Nerve injury 6 

 Hypoesthesia 6 

 Dysesthesia 6 

 Facial/Trigeminal injury 1 

 Facial/Trigeminal dysfunction 1 

 Neurological complication 1 

  Dysphagia 1 

  Sore throat 1 

  Trait anxiety 2 

  Discomfort 1 

  oral/local temperature 4 

  Fever 2 

  Halitosis 1 

  Oral Malodor 1 

Table 1. Signs and symptoms of third molar 
surgery complications. Variables were clustered 
according to their semiological descriptions.  
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Alveolitis: Some researchers classified 
alveolitis as being alveolar tissue necrosis with 
exposed bone22,59-63, with a prolongation of pain 
between 5 and 7 days60-64, of a neuralgic 
character, intense or severe57,65,66. Other authors 
offer a more descriptive definition: the presence 
of a gray necrotic clot relative to a bare area of 
the socket, along with great stench and pain in 
the zone63. A further diagnostic criteria67 was 
pain and discomfort, if medication does not 
alleviate the pain, and if exposed bone or 
necrotic debris is showing in the alveolus. 

 

Nerve Damage: Recorded as a 
postoperative complication from the first week24,68, 
after 15 days69, after 1, 3, and 6 months69,70 and 
even in follow-ups of two years68 after surgery. 
Nerve damage was variably defined using terms 
such as: hypoesthesia, dysesthesia, anesthesia 
and paresthesia70. Assessment methods 
included subjective evaluation by the patient and 
objective tests such as light touch64,65, pain 
tolerance using a needle64 or a sharp dental 
probe71, or a pain threshold test using two points 
for touch discrimination66. The degree of damage 
was categorized according to the period, 
“permanent damage” referred to lesions that 
persisted after 6 months72. Others used the term 
“paresthesia” to describe the permanent damage 
that persisted for 12 months64 or 18-24 months73 
after surgery. 

 

Infection: While infection is freely 
expressed as such or similar terms such as 
"wound infection" or "surgical site 
infection"53,57,60,64,74. Other terms mentioned were 
“pus”, “purulence”, “suppuration”, “exudate”, 
“abscess”, “wound dehiscence”, “intraoral 
abscess” and “pus drainage”, which extends the 
definition and makes it more difficult to measure. 
Diagnoses of inflammation and infection were 
performed according to the clinical SS previously 
defined by other investigators3.  

 

Anxiety: Recording of anxiety was based 
on the Spielberger State-Trait Anxiety Inventory, 
Trait version (STAI-T)75-77, a self-evaluation 
questionnaire incorporating four levels of anxiety 
according to subjective feelings of tension and 
apprehension that can fluctuate during a dental 
session.  Perceived experience during the 
surgery was measured with a nominal scale from 
“very good” to “very poor”75 or from “poor” to 
“excellent”68,79. In procedures under intravenous 

conscious sedation80, researchers used a 
postoperative recovery scale of satisfaction 81. 

 

Discussion 
 

The great variability of items observed 
within the same clinical picture is probably due to 
differences in: i) diagnostic criteria and 
assessment methods in the mixed and 
contradictory data between the study groups; ii) 
variation in surgical techniques or surgical skills; 
iii) variability within patient populations, and iv) 
lack of precision regards to measurement 
instruments. This variability may be an 
unexpected product of researchers’ efforts to 
homologate semiologic terminologies according 
to location and geographic diversity of analyzed 
articles and the translation to English.  

The 56 SS were clustered into 11 signs 
groups and 6 symptoms groups. This is not 
intended to represent a definitive classification of 
SS, but rather to aid recognition of different 
named terms for the same clinical entity 
according to its semiological presentation.  

Discrepancies thus exist for definitions of 
TMS SS between different countries and 
publications. For example, “dry socket” is 
referred to as any one of the following: alveolar 
osteitis, localized osteitis, postoperative alveolitis, 
alveolalgia, alveolitis sicca dolorosa, septic 
socket, necrotic socket, localized osteomyelitis, 
and fibrinolytic alveolitis. This situation affects not 
only the diagnostic stage, but assessment of 
treatment too15.  

Recent systematic reviews82-84 have 
reached similar conclusions, demonstrating that 
diagnostic/evaluation criteria and the results of 
source studies complicate adequate comparisons 
and homogenization82,83 of terminologies, forcing 
authors to exclude studies from meta-analysis.  

A further important aspect to consider is 
that the use of subjective variables requires 
psychometric measuring instruments, such as 
pain scales that include ordinal levels according 
to the severity of this sensation85. Besides this, 
patient opinion and experience is also relevant 
during the measurement procedure and should 
be considered in the process83. The observed 
variability in measurement instruments for 
different SS may indeed be due to (over) 
simplification made by each author in the surgical 
records. This creates a bias in the results 
because the diagnosis of postoperative 
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complications is based on the clinical experience 
of the observer3. 

Furthermore, the creation and publication 
of an instrument (usually a check-list) without a 
clear and replicable methodology in terms of the 
quantitative and qualitative analysis of its items 
and the type of scale used, generates false 
metrics with no external validity for use in clinical 
practice. We must strive to act according to 
mathematical models, which surely allows an 
objective and predictable approach to medical 
practice, and use of simple and consistent 
terminologies at an international level in order to 
improve the efficiency and clarity of reports86. 

The limitations of this study include: 
articles were recovered from only 3 databases, 
over the 2001 to 2010 decade and excluding 
reports in languages other than English. Despite 
these limitations, the articles analyzed included 
those in which a direct clinical assessment of 
patients was performed, excluding other 
laboratory results, quality-of-life scales or X-ray 
diagnostic instruments. However, because of the 
diverse SS found, as well as the lack of 
homogeneity in their nomenclature, definitions 
and the measurement methods used, the 
inclusion of other papers, from other databases, 
in other languages, would produce even more 
diffuse results. Despite this limitations, recent 
systematic reviews related to this topic82-84 
highlights the current scarcity of valid and reliable 
instruments. Therefore is pertinent to present a 
structured view of SS used in the literature, in 
order to propose the development and validation 
of instruments, as has been generated for 
surgery87, using qualitative approach (like 
documental review and expert opinions) and 
quantitative tools (such as factorial analysis). 

In conclusion, the SS described in TMS 
postoperative complications are very diverse and 
suffer from wide-ranging nomenclatures, 
demonstrating a lack of consensus between 
researchers. This is the first systematic review 
that support the necessity to develop a validated 
measurement instruments are required for those 
major TMS SS seen in the daily clinical practice 
of oral and maxillofacial surgery88. 
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