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 Introduction 

 Surgical removal of impacted third molars is a com-
mon procedure performed by oral and maxillofacial sur-
geons worldwide. Infection after third molar surgery as a 
postoperative sequela has been reported to vary from 0.8 
to 10.1%  [1–8] , and could develop in the early or late post-
operative period  [1, 3] . Surgical removal of bony impact-
ed mandibular third molars carries a higher risk of post-
operative infection than all other extractions combined 
 [8] , with most of those being minor infections.

  Some oral and maxillofacial surgeons advocate the 
routine use of prophylactic systemic antibiotics to de-
crease the risk of postoperative infection and complica-
tions  [9] . However, there are studies showing no differ-
ence in postoperative complications between patients 
who received postoperative antibiotics and patients who 
did not  [10, 11] . MacGregor  [12]  and Sands et al.  [13]  in 
two separate studies concluded that it was inappropriate 
to recommend the routine use of antibiotics for third mo-
lar surgery, except for the most difficult cases.

  The use of antibiotic therapy without appropriate in-
dications can result in adverse outcomes. It is clear that 
there is a general trend to overprescribe antibiotics  [14] . 
The potential risks of overprescribing antibiotics such as 
the development of hypersensitivity and allergic reac-
tions, adverse side effects and the emergence of resistant 
microorganisms in the community might exceed the risk 
of infection. These potential risks and the cost of the 
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 Abstract 

  Objective:  The aim of this study was to evaluate the rate of 
postoperative infection and other complications after the 
surgical removal of impacted mandibular third molars.  Sub-

jects and Materials:  Medical records of 110 consecutive pa-
tients with 130 consecutive surgical extractions of impacted 
lower third molar teeth performed under local anesthetic 
using strict aseptic techniques were reviewed and analyzed. 
No systemic antibiotics were administered or prescribed af-
ter the surgery. The rates of postoperative infection and oth-
er complications were evaluated clinically.  Results:  Of the 
130 surgical removals, 110 in 90 patients met the inclusion 
criterion of nonuse of antibiotics. Fifty-nine were female and 
the remaining 31 were male. Average age was 25.2 years.
Of the 110 surgeries, postoperative infection occurred in 6 
(5.5%). Other complications were alveolar osteitis (n = 9, 
8.2%), pain lasting more than 1 week (n = 5, 4.3%) and sen-
sory dysfunction of the inferior alveolar nerve (n = 2,0.8%). 
 Conclusion:  The low rates of postoperative infection and 
other complications observed in this study encouraged us 
to continue surgical removal of impacted mandibular third 
molars without routine prescription of antibiotics unless in-
dicated for other medical reasons. 
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drugs must be considered against the low risk of infection 
following the surgical extraction of asymptomatic im-
pacted lower third molar teeth, especially as such infec-
tions could be treated easily should they occur.

  In a study of prescription habits in Kuwait, almost 90% 
of a group of dental practitioners indicated that they 
would use antibiotics for 7–10 days following a surgical 
extraction even if the tooth was not impacted  [15] . In-
deed, many respondents would consider antibiotic pre-
scription for routine dental extraction, and for nonclini-
cal reasons such as uncertainty of diagnosis, convenience, 
expectation of the patient and lack of time to treat the 
patient immediately. The recently established Oral and 
Maxillofacial Surgery (OMFS) outpatient clinic at the 
Dental Center, Kuwait University, decided not to use pro-
phylactic postoperative antibiotics unless there are med-
ical indications. Therefore, the aim of this study was to 
evaluate the frequency of postoperative infection follow-
ing the surgical removal of asymptomatic impacted low-
er third molars.

  Subjects and Methods 

 Medical records of 110 consecutive patients with 130 surgical 
extractions of impacted lower third molar teeth at OMFS, Kuwait 
University Dental Center, were reviewed and analyzed. One oral 
and maxillofacial surgeon performed all the extractions. All the 
extracted teeth were asymptomatic at the time of surgery and 
were fully or partially bone-impacted needing buccal bone re-
moval and/or sectioning of the tooth. Based on radiographic eval-
uation, the angulations of the impacted teeth were classified ac-
cording to Winter  [16] , while the depth of impaction was classi-
fied according to Pell and Gregory  [17]  ( table 1 ).

  Surgical Procedure 
 At least 4 days prior to surgery, the patients were given Corso-

dyl �  mouthwash (chlorhexidine digluconate 0.2% w/v; Beecham 
Group plc, Middlesex, UK) to use twice daily. All the surgical ex-
tractions were carried out under local anesthesia with strict ad-
herence to aseptic technique consistent with standard practice in 
the operating room. The surgeon used a standard protocol in all 
the patients. Local anesthesia, lidocaine 2% with adrenaline 1:  
 200,000 (Xylocaine; AstraZeneca UK Limited, Luton, UK), was 
administered in doses ranging between 3.6 and 5.4 ml before sur-
gery. A full-thickness mucoperiosteal envelope flap was reflected 
from the retromolar region distally to the lower first molar mesi-
ally. The cortical buccal bone was removed and the impacted 
mandibular third molar was sectioned, when necessary using a 
surgical drill under physiologic saline irrigation, and the tooth 
was removed. Curettage and removal of sharp bony edges were 
undertaken, and the base of flap and extraction socket were thor-
oughly irrigated with 30 ml of physiologic saline before the wound 
was closed with 3–0 sutures.

  The patients were then given postoperative instructions on 
how to care for the surgical wound and prescribed nonsteroidal 
anti-inflammatory analgesics, diclophenac potassium immediate 
release 50 mg (Cataflam � ; Novartis Pharmaceuticals Corp., N.J., 
USA), every 6 h for pain control. No systemic antibiotics were 
prescribed before or after the operation. All patients were given a 
follow-up appointment 1 week after surgery for suture removal 
and examination for the presence of wound infection and other 
complications.

  They were instructed to return sooner in case of any emer-
gency, such as bleeding, severe pain not relieved by prescribed 
analgesics, or other complications. Wound infection was defined 
as the simultaneous presence of all of the following: pain at the 
extraction site, localized swelling and purulent discharge.

  The patients were also asked if they, for any reason, had taken 
any antibiotics prescribed by someone else prior to the 1-week fol-
low-up appointment. In addition all the patients in the study were 
interviewed by telephone to check for any late postoperative com-
plications during the first 6-month period of surgery, and if there 
were any, how these complications had been managed. Patients 
requiring surgical removal of the other mandibular wisdom tooth 
were scheduled at least 2 months later and the same protocol and 
technique were followed.

  Statistics 
 The Statistical Package for Social Sciences (SPSS, Chicago, Ill., 

USA, 2006), version 14, was used for processing the data; p  ̂   0.05 
was used as a cutoff level for statistical significance. The  �  2  test 

Table 1. Distribution of impacted lower third molar teeth accord-
ing to Winter  [16]  and Pell and Gregory  [17]  

Classification type Number of teeth

Winter [16]1

Mesioangular 56
Vertical 33
Horizontal 13
Distoangular 8

Pell and Gregory [17] (1–3)2

Class 1 64
Class 2 42
Class 3 4

Pell and Gregory [17] (A–C)3

Class A 25
Class B 35
Class C 50

1 The Winter [16] classification is based on the angulation of 
the long  access of the impacted tooth.

2 The Pell and Gregory [17] classification (1–3) is based on the 
amount of impacted tooth covered with bone of the mandibular 
ramus.

3 The Pell and Gregory [17] classification (A–C) is based on the 
depth of the impacted tooth compared with the height of the sec-
ond molar tooth.
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was used to assess the association between two qualitative vari-
ables, replaced by the Fisher’s exact test in case of invalidity of  �  2 . 
The  �  2  for linear trend was used to ascertain the trend in case of 
ordinal variables.

  The nonparametric Mann-Whitney U test was used to com-
pare age in infected and noninfected groups since age frequency 
distribution was nonnormal positively skewed.

  Results 

 Ninety patients with 110 extractions met the inclusion 
criterion of nonuse of antibiotics both before and after 
surgery. Four patients were not included in the study be-
cause their medical conditions necessitated the use of 
preoperative antibiotics. Ten patients had on their own 
initiative taken postoperative antibiotics and the remain-
ing 6 patients were not available for follow-up.

  Of the 110 surgeries, postsurgical infection occurred 
in 6 (5.5%) with pain, fluctuant swelling and purulent 
discharge. Four were apparent at the time of registration 
(1 week after surgery) while 2 occurred later: one oc-
curred 1 month and the other 3 months after surgery. 
There was a trend towards increased infection in patients 
aged over 30 years. Five of the 6 cases with infection were 
female. The medical history was positive in all the 5 fe-
male patients (4 had asthma, and 1 anemia and low blood 
pressure). However, there was no significant difference 
between infected patients with positive and negative 
medical history (p = 0.423).

  Five of the 6 infections developed where there had 
been full bony impaction requiring surgical bone remov-
al and tooth/root sectioning. Four cases of the 6 were 
with mesioangular impaction, 1 with vertical impaction, 

and 1 with horizontal impaction. As per Pell and Greg-
ory  [17]  classification infection developed in 3 class C, 2 
class B and 1 class A. There was no significant difference 
in infection with regards to the degree of impaction ac-
cording to Winter  [16]  (p = 0.934), or the degree of im-
paction based on ramus coverage according to Pell and 
Gregory  [17]  (1–3; p = 0.591) or the degree of impaction 
based on the position of the occlusal surface  [17]  (p = 
0.848).

  Other postoperative complications included alveolar 
osteitis (n = 9, 8.2%), pain lasting more than 1 week (n = 
5, 4.5%), and paresthesia (n = 2, 0.8%). Alveolar osteitis 
and postoperative pain both resolved within 2 weeks, and 
the 2 cases with paresthesia resolved completely 4 weeks 
after surgery.

  Discussion 

 The results of the present study showed that impacted 
mandibular third molar surgery can be carried out with-
out the use of prophylactic postoperative antibiotics with-
out a high risk of postoperative infection. The 5.5% inci-
dence of postoperative infection of this study was similar 
to previous reports  [1–8] . Clinical observation was used 
to assess the postoperative infection although a measur-
able assessment technique such as acute-phase protein 
levels  [18]  had been reported. Observational assessment 
had been used in previous studies  [1–8]  and it was, there-
fore, deemed fit to use it in the present study.

  Of the 20 patients excluded in the analysis of this study, 
10 admitted taking antibiotics on their own initiative 
without having any clinical manifestations of postopera-
tive infection. They either had the antibiotics at home or 
had access to a physician who could prescribe the antibi-
otics for them because they complained of pain and swell-
ing. It is a common practice here to prescribe a course of 
antibiotics after oral surgical procedures because the pa-
tient complains of pain and swelling  [19] . However, pain, 
swelling, and trismus (in the absence of infection) are 
considered to be normal inflammatory sequelae to surgi-
cal trauma and patients should be instructed of the out-
come  [19] . Therefore it was not possible to know whether 
or not these patients would have developed an infection 
if antibiotics had not been prescribed for them. The infec-
tions that occurred were treated simply without any com-
plication by local drainage and irrigation.

  The results of this study confirmed that it is possible 
to minimize the indiscriminative use of antibiotics and 
the consequences of potential hypersensitive reactions, 

Table 2. Characteristics of the 6 patients with postoperative
infection

Pa-
tient

Sex Age
years

Medical history Impaction classification

Winter [16] Pell and 
Gregory [17]

1 F 19 asthma mesioangular 1C
2 F 23 asthma mesioangular 1C
3 F 23 asthma,

PCN allergy
mesioangular 2C

4 F 30 anemia, low BP mesioangular 1B
5 F 41 asthma vertical 1B
6 M 32 negative horizontal 1A

PCN = Penicillin.
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untoward side effects and the most dreaded effect of 
emergence of resistant and more complex oral microflora 
to commonly used antibiotics in dentistry  [20] . The dan-
ger of the emergence of resistant microorganisms in a so-
ciety has been aptly reported previously  [21, 22] . An inci-
dental advantage of this study was financial savings that 
accrued from not buying antibiotics.

  A limitation of this study was the small number of pa-
tients. The nonsignificance of the various findings among 
the 6 patients with postoperative infection (age, gender, 
positive medical history, and type of impaction;  table 2 ) 
could be attributed to the small number of patients par-
ticularly since other studies  [2, 23]  have shown that age 
and positive medical history were risk factors for in-
creased potential for postoperative complications. Most 
recently, Chuang et al.  [23]  in 2007 suggested that pa-
tients over the age of 25 years were more likely to have 
complications associated with third molar surgery even 
after controlling for other potential confounding factors 
such as a preexisting periodontal condition, or more dif-
ficult third molar anatomy.

  Other complications such as alveolar osteitis and sen-
sory dysfunction were not observed to occur with high 
incidence and this finding was similar to other studies 
 [24, 25]  that had shown that these could be treated suc-
cessfully or resolved spontaneously.

  It is important to point out that the present study 
should, therefore, be regarded as a quality control of sur-

gical routines and not as a comparative study between 
using and not using antibiotics. In the future it will be of 
interest to have an equivalent study carried out where the 
administration of prophylactic antibiotics is used as a 
routine for surgical removal of impacted lower third mo-
lars.

  Conclusion 

 Given the use of strict aseptic techniques, it is con-
cluded that postoperative infection after mandibular 
third molar surgery is low even when antibiotics are not 
used. For this reason it has been decided to continue not 
prescribing antibiotics routinely for dentoalveolar sur-
gery except in medically compromised patients or when 
major surgical procedures are carried out.

  Acknowledgments 

 I wish to thank Dr. Mohammed Moussa, Department of Com-
munity Medicine and Behavioral Sciences, Faculty of Medicine, 
Kuwait University, for performing the statistical analysis, and the 
nursing staff of the Oral and Maxillofacial Surgery Clinic, Dental 
Center of Kuwait University, for their help in collecting the data 
and for excellent care of the patients. Prof. Lars Andersson is ac-
knowledged for revising the manuscript.
 

 References 

  1 Haug RH, Perrott DH, Gonzalez ML, Talwar 
RM: The American Association of Oral and 
Maxillofacial Surgeons age-related third 
molar study. J Oral Maxillofac Surg 2005;   63:  
 1106–1114. 

  2 Bui Ch, Seldin EB, Dodson TB: Types, fre-
quencies, risk factors for complications after 
third molar extraction. J Oral Maxillofac 
Surg 2003;   61:   1379–1389. 

  3 Sisk AL, Hammer WB, Shelton DW, Joy ED: 
Complications following removal of impact-
ed third molars: the role of the experience of 
the surgeons. J Oral Maxillofac Surg 1986;  
 44:   855–859. 

  4 Benediktsdottir IS, Wenzel A, Petersen JK, 
Hintze H: Mandibular third molar removal: 
risk indicators for extended operation time, 
postoperative pain, and complications. Oral 
Surg Oral Med Oral Pathol Oral Radiol En-
dod 2004;   97:   438–446. 

  5 Chiapasco M, De Cicco L, Marrone G: Side 
effects and complications associated with 
third molar surgery. Oral Surg Oral Med 
Oral Pathol 1993;   76:   412–420. 

  6 de Boer MP, Raghoebar GM, Stegenga B, 
Schoen PJ, Boering G: Complications after 
mandibular third molar extraction. Quin-
tessence Int 1995;   26:   779–784. 

  7 Goldberg MH, Nemarich AN, Marco WP II: 
Complications after third molar surgery: a 
statistical analysis of 500 consecutive proce-
dures in private practice. J Am Dent Assoc 
1985;   111:   277–279. 

  8 Osborn TP, Fredrickson G, Small IA, Torqer-
son TS: A prospective study of complications 
related to mandibular third molar surgery. J 
Oral Maxillofac Surg 1985;   43:   767–769. 

  9 Mitchell DA: A controlled clinical trial of 
prophylactic tinidazole for chemoprophy-
laxis in third molar surgery. Br Dent J 1986;  
 160:   284–286. 

 10 Bystedt H, Nord CE, Nordenram A: Effect of 
azidocillin, erythromycin, clindamycin and 
doxycycline on postoperative complications 
after surgical removal of impacted mandibu-
lar third molars. Int J Oral Surg 1980;   9:   157–
165. 

 11 Monaco G, Staffolani C, Gatto MR, Checchi 
L: Antibiotic therapy in impacted third mo-
lar surgery. Eur J Oral Sci 1999;   107:   437–
441. 

 12 MacGregor AJ: Reduction in morbidity in 
the surgery of the third molar removal. Dent 
Update 1990;   17:   411–414. 

 13 Sands T, Pynn BR, Nenniger S: Third molar 
surgery: current concepts and controversies. 
Oral Health 1993;   83:   19–30. 

 14 McHenry MC, Weinstein AJ: Antimicrobial 
drugs and infections in ambulatory patients: 
some problems and perspectives. Med Clin 
North Am 1983;   67:   3–16. 



 Al-Asfour

 

Med Princ Pract 2009;18:48–5252

 15 Salako NO, Rotimi VO, Adib SM, Al-Muta-
wa S: Pattern of antibiotic prescription in the 
management of oral diseases among dentists 
in Kuwait. J Dent 2004;   32:   503–509. 

 16 Winter GB: Principles of Exodontias as Ap-
plied to the Impacted Mandibular Third 
Molar. St Louis, American Medical Book Co, 
1926. 

 17 Pell GJ, Gregory GT: Impacted mandibular 
third molars: classification and modified 
technique for removal. Dent Diagn 1933;   39:  
 330–338. 

 18 Bulut E, Bulut S, Etikan I, Koseoglu O: The 
value of routine antibiotic prophylaxis in 
mandibular third molar surgery: acute-
phase protein levels as indicators of infec-
tion. J Oral Sci 2001;   43:   117–122. 

 19 Krekmanov L, Nordenram A: Postoperative 
complications after surgical removal of man-
dibular third molars: effects of penicillin V 
and chlorhexidine. Int J Oral Maxillofac 
Surg 1986;   15:   25–29. 

 20 van Winkelhoff AJ, Herrera Gonzales D, 
Winkel EG, Dellmijn-Kippuw N, Vanden-
broucke-Graules CM, Sanz M: Antimicro-
bial resistance in the subgingival microflora 
in patients with adult periodontitis: a com-
parison between the Netherlands and Spain. 
J Clin Periodontol 2000;   2:   79–86. 

 21 Blomberg B, Manji KP, Urassa WK, Tamim 
BS, Mwakagile DS, Jureen R, Msangi V, Tel-
levik MG, Holberg-Petersen M, Harthug S, 
Maselle SY, Langeland N: Antimicrobial re-
sistance predicts death in Tanzanian chil-
dren with bloodstream infections: a pro-
spective cohort study. BMC Infect Dis 2007;  
 7:   43–56. 

 22 Ling TKW, Ying CM, Lee CC, Liu ZK: Com-
parison of antimicrobial resistance of  Aci-
netobacter baumannii  clinical isolates from 
Shanghai and Hong Kong. Med Princ Pract 
2005;   14:   338–341. 

 23 Chuang SK, Perrott DH, Susarla SM, Dodson 
T: Age as a risk factor for third molar surgery 
complications. J Oral Maxillofac Surg 2007;  
 65:   1685–1692. 

 24 Blum IR: Contemporary views on dry socket 
(alveolar osteitis): a clinical appraisal of stan-
dardization, aetiopathogenesis and manage-
ment by a critical review. Int J Oral Maxil-
lofac Surg 2002;   31:   309–317. 

 25 Fridrich KL, Olson RA: Alveolar osteitis fol-
lowing surgical removal of mandibular third 
molars. Anesth Prog 1990;   37:   32–41. 

  


