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Management of  inflammatory complications in third molar surgery: A

review of the literature
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Abstract
Background: Pain, swelling and trismus are common complications associated with third molar surgery. These complications
have been reported to have an adverse effect on the quality of  life of  patients undergoing third molar surgery.
Objective: To review the different modalities of  minimizing inflammatory complications in third molar surgery.
Methods: A medline literature search was performed to identify articles on management of inflammatory complications in
third molar surgery. Standard textbooks of  Oral and Maxillofacial Surgery were also consulted and some local scientific
publications on the subject were reviewed.
Results: Methods ranges from surgical closure techniques, use of drains, physical therapy and pharmacological means.
Studies reviewed have shown that no single modality effectively minimizes postoperative pain, swelling and trismus
without undesirable effects.
Conclusion: Inflammatory complications after third molar surgery still remains an important factor in quality of life of
patients at the early postoperative periods. Oral surgeons should be aware of the different modalities of alleviation of these
complications to make postoperative recovery more comfortable for patients.
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Introduction
The extraction of the impacted mandibular third
molar is a common oral surgical procedure1; and it
is often attended by complications, which are
distressing to patients2. Pain, trismus and swelling are
common complications reported 3, and they are
thought to arise from inflammatory response which
is a direct and immediate consequence of the surgical
procedure4. The adverse effects of the third molar
surgery on the quality of life have been reported to
show a three-fold increase in patients who experience
pain, swelling and trismus alone or in combination,
compared to those who were asymptomatic4.  Many
clinicians have thus emphasized the necessity for
better pain, swelling and trismus control in patients
who undergo third molar surgery5.

Several methods of controlling the
immediate inflammatory response associated with
the third molar surgery abound in the literature. These

include different surgical closure techniques with or
without incorporation of drains,6,7 use of drugs such
as analgesics,8 corticosteroids9,10 and antibiotics 11,12.
Other reported modalities include physical
therapeutic methods such as cryotherapy13 and laser
application14. This article is aimed at reviewing these
modalities with particular emphasis on their merits
and demerits.

Closure techniques
The closure technique is an operative factor that has
been linked to the intensity of postoperative pain
and swelling.6,7 Primary closure is the complete re-
apposition of the third molar flaps post surgery using
sutures such that healing is by primary intention, while
in secondary closure the socket remains in
communication with the oral cavity and healing is
by secondary intention.15  Different terminologies
have been used by different authors to describe
primary or secondary closure. Dubois et al.6 equated
primary closure with ‘primary healing while Holland
and Hindle 7  used the terms ‘closed healing’
(complete closure) and ‘open healing’ (partial closure)
to refer to primary and secondary closure respectively.
Pasqualini et al.15 described primary closure as
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complete closure or primary healing and secondary
closure as open healing or secondary healing.  A
review of the literature shows that some authors
6,7,15 favour secondary closure technique because it is
believed to result in less postoperative pain, swelling
and trismus after third molar surgery.

Different methods of achieving secondary
closure have been described in published reports on
closure techniques. These include  creating a ‘window’
by excising the mucosa immediately distal to the
second molar,6,16 incorporation of drains which may
be in form of   gauze or rubber,17, 18   combining
mucosa excision with use of  drains19,  placing a single
suture 20 and the use of ‘suture-less’ technique where
no form of  suturing is done.21

Mucosa Excision
In a study on 56 patients, Dubois et al 6 extracted
both mandibular third molars simultaneously. The
closure was primary on the left; while on the right a
window of approximately 6mm diameter was
created via the excision of the mucosa distal to the
second molar and the socket was left open to heal
by secondary intention. Secondary closure was found
to minimise swelling and pain in the immediate post-
operative period, thus reducing patients’ discomfort.

In another study, Pasqualini et al 15 compared
primary and secondary closure, using two hundred
(200) patients randomly divided into two groups, 1
and 2. In the first group, the mucosa was hermetically
sutured to have a primary healing. In the second
group, a 5-6mm wedge of  mucosa adjacent to the
second molar was removed to obtain secondary
healing. At 24 hours postoperative review, the
difference between the mean pain score in both
groups was 0.57cm, on a 0-5 cm visual analogue
scale. This difference was statistically significant.
Similarly a statistical significant difference was found
between both groups in terms of  facial swelling with
a mean difference of 0.49 cm at 24 hours
postoperative review.

In a recent study on the influence of primary
and secondary closure (achieved by mucosa excision)
techniques on postoperative pain and swelling,
Dander et al 16 recorded overall mean differences
of 0.27cm and 0.54 cm (on a 0-5cm visual analogue
scale) for pain and swelling respectively at 1 week
postoperative evaluation. These differences were
significant for both parameters of pain and swelling
(p<0.05).

Surgical excision of  a normal tissue in order
to create a ‘window’ for evacuation of inflammatory

exudates needs a second thought. In surgical practice,
it is quite unusual to excise normal tissues without
associated pathology except in few occasions such
as excision of malignant conditions or benign lesions
with high recurrent potentials, where some margin
of  normal tissue is taken along with the lesion to
ensure adequate clearance. Thus, excision of  normal
mucosa as a means of evacuating inflammatory
exudates appears to deviate from good surgical
principles and should be discouraged.   In addition,
the process of tissue excision may add to the surgical
trauma and may presumably result in prolonged
operation time and delayed healing 6,15. Thus, there
is a need to consider other less traumatic techniques
of minimizing the inflammatory complications
associated with third molar surgery.

Use of Drains
Holland and Hindle7 compared the influence of
complete closure of post extraction sockets (closed
healing) and sockets maintained partially opened with
bismuth iodoparaffin paste (BIPP) dressing  (open
healing)  on postoperative pain, swelling and healing
in seventy (70) patients undergoing bilateral third
molar surgery.  They found that post-operative pain
and swelling were more marked in the ‘closed’ than
in the ‘open healing group. The mean differences
between the postoperative pain and swelling in the
two surgical techniques were not stated. Healing was
however said to be better with the ‘closed’ healing
than the ‘open’ healing techniques at 1 month
postoperative review. The presence of  the BIPP
dressing probably interfered with proper apposition
of  the flaps and thus resulted in delayed healing.
Rakprasitkul and Pairuchvej17 in a similar study,
compared primary healing associated with the
insertion of a small drainage tube, removed on day
3, with primary healing alone. They found a mean
difference of 0.3cm for pain (on a 0-10cm visual
analogue scale) and 4.4 percent for facial swelling
between the group with drain and without drain.
The difference was not significant for pain but was
significant for swelling at 72 hours postoperative
review. They recommended the use of  a small tube
drain when primary closure technique is employed
following third molar surgery.
Cerqueira et al 18 in a comparative study of the effect
of a tube drain in impacted lower third molar
surgery, recorded a difference of  0.26cm (on the
visual analogue scale) in facial swelling between drain
and no drain groups at  24 hours postoperative
review. This difference was significant (p<0.001) but
had no significant effect on pain and trismus.
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Chukwuneke et al 22 in a comparative study
of the effect of a tube drain on postoperative
discomfort following third molar surgery found that
incorporation of a drain resulted in less swelling and
trismus without any effect on pain. They recorded a
mean difference of 5.4% (t=5.8, p<0.05) and -0.39%
(t= -11.7, p<0.05) for facial swelling and restriction
in mouth opening respectively between the drain and
no drain groups at 24hours postoperative evaluation.
They also observed a transient increase in the pain
score in the group with the rubber drain probably
due to the irritating effect of  the rubber. However,
there was a sharp decline in the level of pain
perceived when the rubber drain was removed after
72 hours.

The presence of an intra oral drain requires
additional home care, in the form of  toileting of
the socket, by the patient and this may result in delayed
healing in some cases.7 The insertion of  a surgical
drain whether in the form of  a rubber tube or gauze
may add to the surgical time and may result in more
trauma for the patient. Rakprasitkul and Pairuchvej
17 reported a 4-minute difference in the surgical time
between patients who had primary closure alone and
those who had primary closure plus insertion of a
rubber tube drain.

In addition, the presence of a rubber tube
or guaze inside the mouth for a period of about
48-72 hours may not be tolerated by some patients
due to its irritating effect.17 Chukwuneke et al 22

reported a higher pain score in patients due probably
to the irritating effect of a rubber drain. Although
the authors did not specify whether the drains were
removed with or without any form of  anaesthesia
or analgesia, it is likely that the process of drain
removal will also add to the overall patient morbidity.
Patients with drains will require additional
postoperative review period to remove the drain.
In the study described by Cerqueira et al18, the drain
group had 1 more visit because of the need to
remove drain. This may add to the overall cost of
surgery in terms of  the extra time needed for review,
the cost of transportation to and from the hospital
and the cost of  purchase of  rubber drains. In
addition, drains may act as a source of infection and
could be aspirated or swallowed if not properly
secured.

Combination of Mucosa Excision and Drain
A combined technique of mucosa excision and
insertion of a drain to keep the socket open for
drainage has been described by de Brabander and

Cattaneo.19 The authors evaluated two different types
of wound closure after removing impacted
mandibular third molars. In the test group, a portion
of the mucosa distal to the second molar was
removed and a drain, in the form of  vaselined gauze,
was inserted into the socket to ensure secondary
closure of the surgical wound. In the control group
they used the same surgical procedure but without
drainage. Secondary closure was found to be
preferable because it reduces pain and swelling post-
surgery but insertion of a vaselined gauze drain did
not influence these parameters. A critical appraisal
of the use of drains and mucosa excision with the
likely associated problems has been presented in the
preceding paragraphs.

Suture-less and Single Suture Techniques
A technique in which no form of  suturing is done
has been described by Waite and Cherala.21 The
authors reported the outcome of surgical extraction
of 1,280 impacted third molars in 366 patients
without placement of sutures (secondary healing).
They reported less pain because the technique allowed
for open drainage of  the extraction sockets. This
study was however retrospective and the actual
differences were not quantified. A suture-less
technique have the advantages of reducing the
operation time and less tissue manipulation with
consequent reduction in the inflammatory response21.
The  technique might however be limited to cases in
which minimal incisions are used for third molar
surgery21, 23, 24.

Recently, Osunde et al20 compared the
influence of partial and complete closure techniques,
achieved by placement of single suture and multiple
sutures respectively, on inflammatory complications
after third molar surgery. The authors found less pain,
swelling and trismus in the single suture group within
the first 72 hours of  review. Pain was subjectively
evaluated using a 10cm visual analogue scale while
swelling and trismus were evaluated using a flexible
centimetre tape and vernier callipers respectively.
They reported slight but statistically significant
differences of 0.5cm, 0.2cm and 0.1cm for pain,
swelling and trismus respectively at 24hours post
surgery. Partial closure using single suture appears
promising as it is a simple, an economical and a less
traumatic method of alleviating inflammatory
complications in third molar surgery.20 In addition,
it is free of the irritating effect of a foreign body
which may be in the form of  a rubber drain or
gauze. A single suture in third molar surgery may
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however be contraindicated in cases of ectopically
located teeth where incisions may be extended for
adequate access.

A summary of the mean differences in
postoperative pain and swelling between the different
closure techniques obtained from some of the
studies reviewed is presented in Table 1.   The values
of  the mean differences in terms of  pain and swelling
obtained from the different comparative studies
were essentially the same irrespective of the surgical

closure technique employed.  Based on the studies
reviewed it appears that a technique that allows for
evacuation or drainage of inflammatory exudates
essentially results in less postoperative pain and
swelling. This could be achieved by mucosa excision,
the incorporation of drains or the use of a single
suture.  The latter is preferable because the technique
is simple to carry out, is less traumatic and is most
economical when compared with mucosa excision
or the incorporation of  drains.

Table1. Mean differences between postoperative pain and swelling in the secondary closure groups
and controls. Data in centimeter except otherwise stated

Authors Year Surgical Technique  Mean Difference
                                                                          Pain                Swelling

Repraksitkul and Pairuchvej 1997 drain 0.30 4.4%
Cerqueira et al. 2004 drain - 0.26
Pasqualini et al. 2005 mucosa excision 0.57 0.49
Chukwuneke et al. 2008 drain (rubber) - 5.4%
Dander et al. 2010 mucosa excision 0.27 0.54
Osunde et al.  2011 single suture 0.50 0.20

Drugs and physical therapy
Different therapeutic approaches geared towards
alleviation of the postoperative morbidity associated
with inflammatory response following third molar
surgery have been documented   in the literature.
These include use of drugs, application of ice packs
and low-power laser. The drugs commonly used to
minimise the postoperative pain, swelling and trismus
are analgesics and corticosteroids.

Analgesics
Analgesics are used to control postoperative pain
after oral surgical procedure. Postoperative dental
pains are usually moderate and of short duration
and analgesics are often required for the first 24-48
hours8. The most commonly used analgesics after
third molar surgery are paracetamol and the non-
steroidal anti-inflammatory drugs (NSAIDS) either
alone or in combination with opiods or steroids8,25.
The NSAIDS are particularly useful as they are
thought to possess anti-inflammatory properties and
thus able to ameliorate the pain, trismus and swelling
associated with third molar surgery.

The efficacy of different analgesic regimen,
formulation and routes of  administration has
received attention from researchers. Hyrkas et al 26

compared preoperative administration of diclofenac
sodium via the oral route and found no significant
difference in terms of  analgesic efficacy following
third molar surgery. Joshi et al27 compared the effect

of preoperative ibuprofen, diclofenac, paracetamol
with codeine and placebo tablets on postoperative
dental pain and found no significant difference
between the different therapeutic groups but the
placebo group had significantly shorter time before
taking ‘rescue analgesia’ ( median 17minutes, range
14-19) than diclofenac group (median 32minutes,
range 15-180 minutes).  Ong and Tan28 compared
the efficacy of preoperative intravenous tramadol
and ketoralac and found lower pain intensity score,
longer time for rescue medication (9 hours versus 7
hours, P=0.007) and less postoperative
acetaminophen consumption (P=0.02) in the
ketoralac group. They concluded that ketoralac was
more effective in prevention of postoperative dental
pain. Moller et al29 in similar study compared the
onset of aceteminophen analgesia using oral and
intravenous routes after third molar surgery and
found that the onset of action was shorter for the
intravenous route but no significant benefit in terms
of  analgesic efficacy. Bamgbose et al5 compared
administration of diclofenac pottasium alone and in
combination with Dexamethasone and found that
the combination therapy was more effective in
controlling pain, swelling and trismus following third
molar surgery.
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Corticosteroids
By pharmacologically controlling the extent of  the
inflammatory process, the intensity or severity of
postoperative sequelae such as pain, swelling and
trismus may be reduced 30. Corticoteroids have been
reported to control these sequelae when given
preoperatively 31. The two most widely used are
dexamethasone and methylprednisolone.  Bierne and
Holland 32 compared different dosage regimen of
corticosteroids in third molar surgery and concluded
that administration of 125mg of methylprednisolone
was effective in reduction of postoperative oedema
without any significant side effect. Opnions differ
among different authors on the efficacy of steriods
in alleviation of mouth opening limitations after third
molar surgery9,10. While Seward et al9 stated that
steriods have no significant effect on trismus, Peterson
et al10 advocated the use of corticosteroids to help
minimize pain, swelling and trismus. The authors
noted that the most effective method of usgae was
yet to be defined. It was observed that an initial
intravenous dose of steroid at the time of surgery
had a major clinical impact on swelling and trismus
in the early postoperative period. They also observed
that this initial early advantage disappears by the
second or third postoperative day, if  additional doses
of corticosteroid were not given. Their findings were
also supported by Miles and Desjardins33 who
observed that patients treated with corticosteroids
experienced continual facial swelling up to the third
postoperative day. They therefore advised the
administration of corticosteroids for a minimum of
three days post surgery. In conclusion, they stated
that for maximal control of facial swelling additional
administration of steroids should be given for 1 or
2 days post surgery.  Ustun et al 34 compared the
effects of 1.5mg/kg and 3.0mg/kg of
methylprednisonlone on pain, swelling and trismus
after third molar surgery and found no significant
difference between the two doses. They concluded
that it was better to use the lower dosage regimen
because of the potential side effects of
corticosteroids.

Opinion differs among authors concerning
the potential side effects of the use of steroids in
surgery. Kaldwarf  et al 35 believe that suppression
of adrenal cortex does not occur with high doses
of  short-term corticosteroids. Montgomery et al36

similarly reported that shortened parenteral use of
steroids (immediately preoperative and
postoperative) regardless of the dose does not exert
an undesirable effect on the adrenal-pituitary

regulation of natural steroid secretion, implicating
their safe use for this indication. Garsema and Baker
37 stated that the potential complications of peri-
operative use were adrenal suppression and delayed
wound healing which may manifest in prolonged
usage.  In a comparative study of the effects of
methylprednisolone on the sequelae of third molar
surgery, Esen et al38 found that administration of
125mg of methylprednisolone does not have any
significant effect on postoperative infections,
disturbance of wound healing, adrenal suppression
and other corticosteroid-related complications.

Administration of steroid following third
molar surgery is effective in reducing the
postoperative inflammatory response associated with
this procedure. However, its use is limited by fear
of  interference with the normal healing process and
needle phobia, since it is usually given parenterally
and this may add to the overall surgical trauma. Some
patients also detest the use of steroids for fear of
not wanting to take extra medication.39

Cryotherapy
Cryotherapy or cold therapy is the local or systemic
application of cold for therapeutic purposes and
has been in use as early as the time of Hippocrates40.
Ice therapy has been reported to control
inflammation, pain and oedema 40. Engstrom et al41

recommended the use of ice packs to reduce
postoperative swelling following impacted third
molar surgery. He recommended that the ice pack
be wrapped in dry clothe and applied at 20 minutes
interval for 24 hours postoperatively. The effect of
external application of local cold on swelling, trismus,
temperature and pain postoperatively in surgical
removal of impacted mandibular third molars was
studied by Forsgren et al42. In a randomized
controlled trial of two groups with and without ice
pack application, they found no significant differences
in swelling, trismus, temperature or postoperative
pain between both groups. They concluded that
external application of ice pack does not appear to
improve postoperative course following third molar
surgery.  However, they agreed that it has minimal
effect on postoperative oedema. Sortino et al13

recommended a rational application of ice packs
appropriate to the degree of the expected morbidity
in each patient as an effective way of minimizing the
postoperative discomfort after third molar surgery.
On the contrary, Filho et al43 found that ice pack
application improved postoperative pain and
oedema but does not have any significant effect on
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trismus. Van der Westhuijzen et al44 in a study of
two groups of patients with and without ice pack
application did not find any significant difference in
terms of  pain, swelling and trismus following third
molar surgery.
Ice therapy is a simple, cheap, repeatable and safe
treatment modality but its use is considered to be
contraindicated in patients suffering from cold
hypersensitivities and intolerances as in Raynaud’s
phenomenon, or over regenerating nerves, areas with
impaired circulation or peripheral vascular disease45.

Laser
The use of laser is a relatively new method of
reducing postoperative discomfort, especially
oedema, after third molar surgery. It is believed that
laser irradiation induces an increase in number and
diameter of lymph vessels, with a simultaneous
decrease of  blood vessel permeability46, 47. The effect
of laser irradiation on blood vessels is not completely
understood. While some authors state that laser
induce vasodilatation48, 49, others point to its initial
vasoconstrictor effect50.  In addition, laser increases
protein absorption by activating macrophages46,
modifying hydrostatic and capillary pressure, and
inducing the absorption of interstitial fluids with
consequent reduction in oedema.

A randomized double-blind clinical trial on
the effectiveness of helium-neon laser in the
prevention of pain, swelling and trismus after
removal of third molars was carried out by Carillo
et al.51 In their 100 patients randomly allocated to
receive helium-neon laser, ibuprofen or placebo in a
prospective parallel clinical trial, they found that
trismus was significantly reduced in the helium-neon
laser and ibuprofen groups, while pain was
significantly less in the ibuprofen group compared
with helium-neon laser and placebo groups; but
swelling was the same in the three groups. Maskova
and Smekal52 while highlighting the effect of laser
therapy in dentistry were of the opinion that laser
irradiation of the alveolus along with the lingual and
buccal bony walls after tooth extraction would lead
to faster coagulation, less postoperative discomfort
and quicker healing. In 1992, Roynesdal 53 studied
the effect of low-powered laser (LPL) on
postoperative pain and swelling and found that the
anti-oedematous effect was dose-dependent. They
observed that there was no significant anti-
oedematous effect of 10 Joule (3 J/cm2) or less (6
J) when administered after impacted lower third
molar surgery.  Roynesdal et al54 investigated the effect

of laser application on postoperative pain and
swelling following third molar surgery and found
the use of laser therapy helpful in minimizing these
postoperative variables. In a recent study, Markovoric
and Todovoric14 in a comparative study applied
higher therapeutic dose (4 J/cm2, with constant
power density of  50mW, and wavelength of  637nm)
on one of the experimental groups and found a
significant reduction in postoperative oedema
following third molar surgery. The reduction was
more marked when the LPL was combined with
local intramuscular injection of dexamethasone.
The use of laser in third molar surgery is painless,
non-invasive and no adverse effect appears to have
been reported in patients. However, its use in
developing countries is still limited due to the cost.

Conclusion
This article has presented the different modalities of
management of pain, swelling and trismus in third
molar surgery. The review showed that no single
modality of management effectively prevents the
occurrence of these complications without
undesirable side effects. Partial closure using single
suture technique appears promising because it is
simple to carry out, less traumatic, is most economical
and is free from the irritating effect of a foreign
body which may be in the form of  a rubber drain
or gauze. In addition there may be no need for
additional medications such as the use of  steroids.

Acknowledgement
The authors thank Prof. J.T. Arotiba, Department
of  Oral and maxillofacial Surgery, University College
Hospital, Ibadan, Nigeria, for reading through the
manuscript and making necessary corrections.

References
1.    Mercier P, Precious D. Risks and benefits of

removal of  impacted third molars. A critical
review of  the literature. Int J Oral Maxillofac Surg
1992; 21:17-27

2.  Saheeb BD, Obuekwe ON. An audit of
mandibular third molar surgery. Nig J Surg
Research 2001;  3(2): 66-74

3.    Ogini FO, Ugboko VI, Assam E, Ogunbodede
EO. Postoperative complaints following
impacted mandibular  third  molar  surgery  in
Ile- Ife, Nigeria. South Afr Dent J 2002; 57(7):
264-268

4.   McGrath C, Comfort MB, Lo EC, Luo Y.
Changes in quality of life following third molar



African Health Sciences Vol 11 No 3 September 2011536

surgery- the immediate postoperative period.
Br Dent J 2003; 194 (5):265-268

5.  Bamgbose BO, Akinwande JA, Adeyemo WL,
Ladeinde AL, Arotiba GT, Ogunlewe MO.
Effects of co-administered dexamethasone and
diclofenac potassium on pain, swelling and
trismus following third molar surgery. Head &
Face Medicine 2005; 1:11:1-11

6.   Dubois DD, Pizer ME, Chinnis RJ. Comparison
of primary and secondary closure techniques
after removal of impacted mandibular third
molars. J Oral Maxillofac Surg 1982; 40 (10): 631-
634

7.  Holland CS, Hindle MO. The influence of  closure
or dressing of third molar sockets on post-
operative swelling and pain. Br J. Oral Maxillofac
Surg 1984; 22:65-71

8.  Seymour RA, Meechan JG, Blair GS. An
investigation into postoperative pain after third
molar surgery under local anaesthesia. Br J Oral
Maxillofac Surg 1985; 23:410-415

9.  Seward GR, Harris M, MGowan DA . An outline
of  Oral Surger y Part I (2nd edition) Varghese
Publishing House, Bombay 1980; pp 52;70

10. Peterson LJ, Ellis E, Hupp J, Tucker M.
Comtemporary Oral and Maxillofacial Surgery (2nd

ed.) Mosby 1993; pp.225-260
11. Cappuzi P, Montebugnoli L, Vaccaro MA.

Extraction of impacted third molars: a
Longitudinal    prospective study of factors that
affect postoperative recovery. Oral Surg. Oral
Med. Oral Pathol 1994; 77:341-343

12.  Sekhar CH, Naranayan V, Baig MF. Role of
antimicrobials in third molar surgery:
prospective, double blind, randomized,
placebo-controlled clinical study. Br J Oral
Maxillofac Surg 2001; 39:134-137

13.  Sortino F, Messina G, Pulvirenti G. Evaluation
of postoperative mucosa and skin temperature
after surgery of  impacted third molars. Minerva
Stomatol 2003; 52(7-8):393-399

14. Markovoric A, Todovoric LJ. Effectiveness of
dexamethasone and low-power laser in
minimizing oedema after third molar surgery: a
clinical  trial. Int J Oral Maxillofac Surg 2007; 36(3):
226-229

15. Pasqualini D, Cocero-Castella A, Mela L, Braccco
P. Primary and secondary closure of  the surgical
wound after removal impacted mandibular third
molars: a comparative study. Int J Oral Maxillofac
Sur 2005; 34(1):52-57

16. Dander AK, Tatiparthi MK, Narayanan V,
Siddareddi A. Influence of Primary and
Secondary Closure of  Surgical Wound After
Impacted Mandibular Third Molar Removal on
Postoperative Pain and Swelling –A
Comparative and Split Mouth Study. J Oral
Maxillofac Surg 2010; 68(2):309-312

17.  Rakprasitkul S, Pairuchvej V. Mandibular third
molar surgery with primary closure and tube
drain. Int J Oral Maxillofac Surg 1997; 26: 187-
190

18. Cerqueira PRF, Vasconcelos BC, Bessa-Nogueiria
RV. Comparative study of  the effect of  a tube
drain in impacted lower third molar surgery. J
Oral Maxillofac Surg 2004; 62:57-61

19. de Brabander EC, Catteneo G. The effect of
surgical drain together with a secondary closure
technique on post-operative trismus, swelling
and pain after mandibular third molar surgery.
Int. J Oral Maxillofac Surg 1988; 17: 199-121

20. Osunde OD, Saheeb BD,  Adebola RA.
Comparative Study of Effect of Single and
Multiple Suture Techniques on Inflammatory
Complications after Third Molar Surgery. J Oral
Maxillofac Surg 2011; 69:971-976.

21.  Waite PD, Cherala S. Surgical outcomes for
suture-less surgery in 366 impacted third molar
patients. J Oral Maxillofac Surg 2006; 64:669-673.

22. Chukwuneke FN, Oji C, Saheeb BDO. A
comparative study of the effect of using a
rubber drain on postoperative discomfort
following lower third molar surgery, Int J Oral
Maxillofac Surg 2008; 37: 341-344.

23. Shevel E, Koepp WG, Butow KW. A subjective
assessment of pain and swelling following the
surgical removal of impacted third molar teeth
using different surgical techniques. South Afr Dent
J 2001; 56:238-241

24. Jakes N, Bankaoglu V, Wimmer G, Eskici A,
Pertl C. Primary wound healing after lower third
molar surgery: Evaluation of two different flap
designs. Oral Surg Oral Med Oral Pathol Oral Radiol
Endod 2002; 93: 7-12

25. Dionne RA. Additive analgesic effects of
oxycodone and ibuprofen in the oral surgery
model. J Oral maxillofac Surg 1999; 57: 673-677

26. Hyrkas T, Ylipaavalniemi P, Oikiranen VJ, Paakhari
I. Preoperative intravenous diclofenac for
postoperative pain prevention in outpatients. Br
J Oral Maxillofac Surg 1993; 31: 351-354

27. Joshi A, Parara E, McFarlane TV.  A blind
randomised controlled clinical trial of the effect



African Health Sciences Vol 11 No 3 September 2011 537

of preoperative ibuprofen, diclofenac,
paracetamol with codeine  and placebo tablets
for relief of postoperative  pain  after removal
of  impacted  third molars. Br J oral Maxillofac
Surg 2004; 42: 299-306

28. Ong KS, Tan JML. Preoperative intravenous
tramadol versus ketoralac for preventing
postoperative pain after third molar surgery. Int
J  Oral Maxillofac Surg 2004;  33:274-278

29. Moller PL, Sindet-Pederson S, Petersen CT, Juhl
GI, Dillenschneider A, Skoglund LA. Onset of
acetaminophen analgesia: comparison of oral and
intravenous routes after third molar surgery. Br J
Anaesth 2005; 94 (5): 642-648

30. Mense S. Sensitization of  group IV muscle receptor
to bradykinin by hydroxytryptamin and
prostaglandin E2. Brain Res 1981; 225:95-105

31.  Skjelbred P, Lokken P. Postoperative pain and
inflammatory reaction reduced by injection of a
corticosteroid. Eur J Clin Pharmacol 1982; 21: 391-
398

32. Bierne RO, Hollander B. The effect of
methylprednisolone on pain, trismus and swelling
after removal of  third molars. Oral Surg Oral Med
Oral Pathol Oral Radiol Endod 1986;  61: 134-138

33. Milles M, Desjardins PJ. Reduction of  postoperative
facial swelling by low-dose methylprednisolone. J
Oral Maxillofac Surg 1993; 5: 987-991

34. Ustun Y, Erdogan O, Esen E, Karsli E. Comparison
of the effects of 2 doses of methylprednisolone
on pain, swelling, and trismus after third molar
surgery. Oral Surg Oral Med Oral Path Oral Radiol
Endod 2003; 96(5):535-539

35.  Kaldwarf  MT, Hogg JP, Roberts DL. The use of
corticosteroids to lessen the inflammatory
sequelae following third molar surgery. J Oral
Maxillofac Surg 1990; 48: 179-187

36. Montgomery MT, Hoggs JP, Roberts DL, Redding
SW. The use of  glucocorticoids to lessen the
inflammatory sequelae following third molar
surgery. J Oral Maxillofac Surg 1990; 48 (2): 179-
187

37.  Gersema L, Baker K. Use of corticosteroids in
oral surgery. J Oral Maxillofac Surg 1992; 50 (3):
270-277.

38.  Esen E, Tasar F, Akhan O. Determination of  the
anti-inflammatory effects of methylprednisolone
on the sequelae of third molar surgery. J Oral
Maxillofac Surg 1999; 57(10):1201-1206

39. Ordulu M, Aktas I, Yalcin S  et al. Comparative
study of tube drainage versus methylprednisolone
after third molar surgery. Oral Surg Oral Med Oral
Pathol  Oral radiol  Endod  2006; 101(6): 96-100

40. Stangel L. The value of cryotherapy and
thermotherapy in the relief  of  pain. Physiotherapy
(Canada) 1975; 27:135-139

41.  Engstrom C, Engstrom H, Sagne S. Lower third
molar development in relation to skeletal maturity
and chronological age. Angle Orthod 1983; 53:97-
102

42. Forsgren H, Heimdahl A, Johannson B. Effect of
application of cold dressings on     postoperative
course in oral surgery. Int J Oral Surg 1985;
14:223-228

43.  Filho JRL, Silva EO, Carmago IB, Gouveia FMV.
The influence of cryotherapy on reduction of
swelling, pain and trismus after third molar
extraction: A preliminary study. J Am Dent Assoc
2005; 136:774-778

44.  van der Westhuijzen AJ, Becker PJ, Morkel J,
Roelse JA. A randomised observer blind
comparison of bilateral facial ice pack therapy
with no ice therapy following third molar surgery,
Int J Oral Maxillofac Surg 2005; 34: 281-286

45. Cameron MH. Physical agents in rehabilitation –
From research to practice. Philadephia: WB
Saunders.1999; 129-148

46. Levens PC. Effects of laser treatment on the
lymphatic system in wound healing. Laser 1988;
1:12

47. Levens PC. The Effect of the combined HeNe
and IR laser treatment on the regeneration of
the lymphatic system during the process of
wound healing. Lasers Med Sci 1991; 6:189-191.

48.  Oshiro T, Calderhead RG. Progress in Laser
Therapy. Chichester: Wiley 1991.

49.  Taguchi T. Thermographic changes following laser
irradiation for pain relief. J Clin Laser Med Surg
1991; 5:143-147.

50. Tamachi Y. Enhancement of  anti-tumour
chemotherapy effect by low level laser irradiation.
Tokyo Med Coll Newslett 1991; 12: 888-893.

51. Carrilo JS, Calatayud J, Manso F et al. A
randomized double-blind clinical trial on the
effectiveness of helium-neon laser in the
prevention of pain, swelling and trismus after
removal of  impacted third molars. Int Dent J 1990;
40:31-36

52.  Maskova V, Smekel M (1991). Possibility using
of  laser in Dentistry. Cs Stomatol  1991; 91:57-
64.

53. Roynesdal A. Effect of low level laser irradiation
on postoperative pain and swelling. Scand Assoc
Oral Maxillofac Sur g 1992;  XXIV Conf ,
Mariehamm, Finland.

54. Roynesdal AK, Bjornland T, Barkvoll P, Haanees
HR. The effect of soft laser application on
postoperative pain and swelling. Int J Oral
Maxillofac Surg 1993; 22:242-2


