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ABSTRACT

This study focused on the clinical
evaluation of naproxen and ibuprofen
efficacy on pain, swelling and trismus
after surgical removal of impacted mand-
ibular third molar, whether they used only
pre—operatively or pre— and post-opera-
tively. The number of patients included in
the present study was 40, divided into four
groups: Each group is 10 patients, the first
group received naproxen as sodium lhour
pre-operatively followed by three times
daily for five days post—operatively.
Whereas the second group received
naproxen as sodium three times daily for
five days begins lhour post—operatively.
However, the third group had been given
ibuprofen lhour pre—operatively followed
by three times daily for five days post—
operatively. The fourth group administered
ibuprofen three times daily for five days
begins lhour post—operatively.

The pain was evaluated by the
number of paracetamol tablets taken by
the patients recorded on the pocket chart,
whereas the swelling was measured
subjectively. The trismus was evaluated by
measuring the maximum mouth opening
between the incisal edges of the maxillary
and mandi-bular central incisors using the
graduated vernier.

The results showed that the use of
naproxen as sodium lhour pre—operatively
minimized the pain, swelling and trismus
significantly compared to ibuprofen.

Key Words: NSAIDs, naproxen, ibupro-
fen, impaction.
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INTRODUCTION

Removal of either partially or
completely impacted third molars involve
trauma to soft tissue and bone, which
results in post-operative inflammation,
significant pain, swelling and trismus. The
pain is generated by the release of
endogenous mediators, such as brady-
kinine, serotonine and certain types of
prostaglandin, beside that raising in tissue
tension within the inflamed area is another
cause. Pain also lead to continuation of
trismus.Y) The main factor responsible for
swelling is local edema caused by
accumu-lation of fluid exudates in
interstitial tissue spaces. The cause of
trismus is due to inf-luence on the muscle
by post-operative edema developed in
adjacent tissue® and also surgical trauma
to masticatory mus-cles mainly the
masseter one.® Many approaches have
been made to overcome or at least to
reduce the severity of post-operative
problems and localize the extend of
inflammatory process. So that trials were
made to achieve such goals either by using
medicaments as antibiotics® or gluc-
ocorticosteroids which found to exert
universal effect on inflammatory proc-
ess,® antihistamine was showed to reduce
the extend of inflammatory process,® also
non-steroidal anti—inflammatory drugs
(NSAIDs) were used.®

Vogel et al.® reported that the
NSAIDs, are now becoming part of pre-
operative analgesic regimens to reduce
post surgical pain and swelling, in that
giving single dose immediately before an
invasive procedure rather than prescribing
the NSAIDs only after the pain become
significant. Sevelius et al.*” reported that
a single dose of 550mg of naproxen
sodium has greater analgesic activity than
650mg of aspirin with low incidence of
side effect.

Sindet-Pedersen et al.*Y compared
500mg of naproxen, 650mg of aspirin
twice daily for three days following oral
surgery and showed greater efficacy and
fewer side effects of naproxen. Prosta-
glandin E2 plays an important role in the
inflammatory  process and immune
response causing long lasting vasodilata-
tion accompanied by increased vascular
permeability.? Prostaglandin are not sto-

red in large amount in the body in contrast
to other biologically active compounds but
rather are synthesized immediately before
they release. Prostaglandin concentration
does not peak until 4 hours or more foll-
owing surgical trauma. When ibuprofen is
given following surgery, their blood level
will be reached before peak prostaglandin
level

Troullos et al.*® compared the ibu-
profen and flurbiprofen with methyl
predinsolone and placebo for suppression
of acute pain, swelling and trismus. Their
subjects were out patients undergoing
surgical removal of lower third molar
(M3). They found that NSAIDs produce
earlier analgesia than do steroid, and
combined use of steroids and NSAIDs in
the pre—operative periods would be more
effective than either one used alone in the
control of post—operative pain, swelling
and trismus.

Trismus can be evaluated post—oper-
atively by different methods, such as the
Boley gauge to measure the degree of
trismus developed post—operatively.©
A graduated vernier is used to measure the
distance between upper and lower central
incisor edges at maximal unaided mouth
opening.®81"

This study focused on the clinical
evaluation of naproxen and ibuprofen
efficacy on pain, swelling and trismus
after surgical removal of impacted mand-
ibular third molar, whether they used only
pre—operatively or pre— and post-opera-
tively.

MATERIALS AND METHODS
This clinical trial comprised 40 out
patients attending the Department of Oral
and Maxillofacial Surgery, College of
Dentistry, University of Mosul comp-
laining of partially erupted lower third
molar.

The patient selection

As far as the medical history was
concerned the patient should be healthy
without any medical complaints, no
contra—indication to NSAIDs. All the
cases op-erated on in the present study
were ex-amined clinically to be partially
erupted, free of symptom at the day of
operation with mesioangular impaction in
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relation to standing second molar and followed these criteria were accepted and
roentgenography determine the depth and treated and considered as data to present
direction of impaction and relation of the study. A specific case sheet was designed
roots to inferior dental canal. The cases (Figure 1).

College of Dentistry
University of Mosul
Oral and Maxillofacial Department
Case NO. ccveeeennns

Drug Tested
Patient’s Name: .......ccoceenenne Occupation: ....ccovvvvvereeniieeiinncnns
Age: ........
Sex: .........
Chief Complain: .......cccccevvneiiniinnnnn.n.
Medical History:
Hospital admission
Direction of Impaction:
Vertical . . . . Mesioangular
Depth of Impaction :
Partially erupted ..... Covered by soft tissue . . . .Covered by hard tissue . . . .
Pre-Operative Assessment:
Mouth opening
Surgical Procedure:

Operative time

Surgical trauma i Moderate

Follow up after 3 days

Nopain| O | Mild| 1 | Moderate Severe Very severe

Trismus was recorded

Swelling was recorded Grade 1...2... 3...4....

Follow up after 7 days

Suture Removal

No pain 0 | mild Moderate Severe Very severe

Trismus was recorded
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The patients included in the present
study were divided into four groups as
follows:

NTG”: This group comprise 10

patients received naproxen as sodium
250mg (Naproxen as sodium HIKMA
Pharmaceutical Jordan) one tablets 1hour
pre—operatively followed by 3 tablets/ day
for each 8 hours post—operatively for 5
days to be administered 1hour following
surgical procedure.
~ NTG®: This group comprise 10
patients received naproxen as sodium
250mg (Naproxen as sodium HIKMA
Pharmaceutical Jordan) 3 tablets/ day for
each 8 hours post—operatively for 5 days to
be administered 1hour following surgical
procedure.
~ BTG” This group comprise 10
patients received ibuprofen (ibuprofen
200mg SAMMERA Iragi) one tablets
lhour pre—operatively followed by 3 tab-
lets/ day for each 8 hours post—operatively
for 5 days to be administered lhour fol-
lowing surgical procedure.
-~ BTG®: This group comprise 10 patients
received ibuprofen (ibuprofen 200mg
SAMMERA lIraqi) 3 tablets/ day for each
8 hours post—operatively for 5 days to be
administered lhour following surgical
procedure.

Upper row (left to right): Surgical
gloves, mask, normal saline, 3/0 black silk
suture, dental film, blade no. 15, scalpel
handle, flap retractor, Howarth’s muco-
periosteal elevator, bone file, cheek retra-
ctor, scissors, Extraction forceps lower
wisdom (left and right), kidney dish with
cotton.

Lower row (left to right): Disposable
sucker tip, high speed turbine, low speed
handpieces with surgical round bur no. 2,
tweezers, dental probe, mouth mirror,
curette, Roenger, toothed tissue forceps,
straight elevator, chisel no. 1, Cryers
elevators (left and right), Warwick James
elevator (left and right), disposable hyd-
rodynamic syringe, dental needle, xylo-
caine anesthesia carpules, dental syringe.

NTG”": Naproxen treated group pre—
and post—operatively.

BTG": lbuprofen treated group pre—
and post—operatively.

NTGP®: Naproxen treated group post-
operatively only.

BTG®: lbuprofen treated group post-
operatively only.

Surgical instruments and tools used in
the surgical operation room are shown in
Figure (2).

!& Bl

!J Ah“ p.

Figure (2). Surglcal mstruments and tools

"I Operation technique

All the surgical operations performed
by the same researcher under local ane-
sthesia which obtained by inferior alv-
eolar, lingual and long buccal nerve block,
using 2.2 ml lidocaine with 1:80000
adrenaline (Septodent—France). Standard
surgical technique was used for all patients
described by Killey et al.*® Following ref-
lection of mucoperiosteal flap, bone
removal was done if needed. The degree
of surgical trauma was recorded as
follows:

Mild: Only reflection of muco-periosteal
flap and creation of point of application of
elevator.

Moderate: It needs reflection of
mucoperiosteal flap and the bone removal
by creating gutter on the buccal side of the
tooth. Tooth sectioning if needed.

Severe: It needs reflection of muc-
operiosteal flap, bone removal from
occlusal, buccal and the distal sides to-
gether with sectioning of the tooth.

As far as delivery of the tooth, the
socket irrigated with at least 10 ml of
normal saline for debridement of socket
and only one stitch was done just distal to
standing second molar and all post-op-
erative instructions were recorded on the
back of the chart as a guide line to patient
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post-operatively.
[
The pain was assessed subjectively
according to the criteria developed by Al-
Ani et al.*® as follows (Figure 3):

Assessment of post—operative pain

Score 1. 0 Tablet........ No pain .
Score 2: 1 Tablet ....... Mild pain.
Score 3: 2 Tablets Moderate pain.

Score 4. 3 Tablets and over ....Severe pain.

Number of paracetamol tablets intake in week

1St

Days | Taplet

2I’ld
Tablet

3I’d

Tablet | Others

Satur.

Sun.

Mon.

Tues.

Wednes.

Thurs.

Fri.

Figure (3): Pocket chart

Assessment of post—operative swelling

The post—operative swelling were
ass-essed  subjectively by  criteria
developed by Sabur®*® as follows:

Score 0: No swelling.

Score 1: Edema that involves the alveolar
mucosa buccally and /or lingually
(intraorally).

Score 2: Edema that involves the alveolar
mucosa buccally and /or lingually,
and involves the cheek (extraorally)
to the lower border of the mandible.

Score 3: Edema that involves the alveolar
mucosa buccally and/or lingually and
involves the cheek (extraorally)
below the lower border of the man-
dible (Figures 4 and 5).

Assessment of post—operative trismus
The limitation of mouth opening was
measured by using vernier between the
incisal edges of upper and lower central
incisors. The degree of trismus was
assessed by subtracting the post—operative
from the pre—operative measurements®
(Figure 6).

Figure (4): Intraoral swelling on buccal mucosa

The statistical analysis prepared in the
present study was chi—square test (y°) for
the direct statistical comparison of pain
and swelling between ibuprofen treated
groups (post—operative only or pre— and
post—operatively) and naproxen treated
groups (post—operative only or pre— and
post—operatively), while t-test was used
for the trismus. Paired sample t-test was
used for statistical comparison between
naproxen and ibuprofen treated groups for
pain, swelling and trismus.



Figure (6): Using vernier to assess post—operative trismus

RESULTS
The number of patients operated on
was 43. Of these, 3 cases were excluded
because lacking the follow up data, so that
the remaining 40 cases were introduced
for statistical analysis.

1- The sex distribution and the mean
age of patients in naproxen treated
group (NTG?:

In NTG"™ there were 7 cases male and
3 cases female. The age range 22-28; the
mean is 24.4. In NTG® there were 3 cases

male and 7 cases female. The age range
17-34; the mean is 23.9 as shown in Table

(D).

2- The sex distribution and the mean
age of patients in_ibuprofen treated
group( BTG):

In BTG" there were 3 cases male and
7 cases female. The age range 18-33; the
mean is 24.3. In BTGP there were 5 cases
male and 5 cases female. The age rang 17—
30; the mean is 23.3 as shown in Table (2).

Table (1): Sex distribution and mean age of naproxen treated group

Age Mean

Group Tested

P Male Female  Range Age
NTGA 7 3 22-28 24.4
NTGE 3 7 17-34 23.9

NTG": Naproxen treated group pre— and post—operatively.
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NTG®: Naproxen treated group post—operatively only.
Table (2): Sex distribution and mean age of ibuprofen treated group

Age M&ﬁ'ﬂ%aﬁdain Dent J

Group Tested Range i
Male Female Q8. 3, No. 2, 2003
BTG" 3 7 18-33 24.3
BTG® 5 5 1730 233

BTG": Ibuprofen treated group pre— and post—operatively.
BTG®: Ibuprofen treated group post—operatively only.

3- Details of operated cases, involves
surgical trauma and operation time:
In NTG" there were 2 cases mild, 8
moderate. The operation time range 9-46
minutes; the mean operation time 22.5
minutes. In NTGP® there were 4 cases mild
and 6 cases moderate. The operation time
range 10-30 minutes; the mean operation
time 22.0 minutes. In BTG" there were 3
cases mild, 6 cases moderate and 1 case
severe. The operation time range 7-42
minutes; the mean operation time 19.2
minutes. In BTGP there were 5 cases mild
and 5 cases moderate. The operation time
range 13-25 minutes; the mean operation
time 18.1 minutes as shown in Table (3).

4-Comparison _between NTG” and
NTG":

Statistical comparison between NTG*
and NTG® using chi-square and t-test
gives that there were significant differ-
ences of pain at day 3 and day 7, swelling
at day 3 only and trismus at day 7 as
revealed by Table (4).

5-Comparison _between BTG” and
BTG":

Statistical comparison between BTG
and BTG® using chi-square and t-test
gives that there were no significant diff-
erences of pain, swelling and trismus at
day 3 and day 7 as revealed by Table (5).

Table (3): Details of operated cases, involves surgical trauma and operation time

Grou Surgical Trauma Oneration Time Mean
Teste(rj) : Ra?nge (Minutes) Operation Time
Mild  Moderate Severe (Minutes)
NTG* 2 8 - 9-46 225
NTG® 4 6 @ - 10-30 22.0
BTG" 3 6 1 7-42 19.2
BTG® 5 5 - 13-25 18.1

NTG”: Naproxen treated group pre— and post—operatively.
NTG®: Naproxen treated group post—operatively only.
BTG": Ibuprofen treated group pre— and post—operatively.



BTG®: Ibuprofen treated group post—operatively only.

Table (4): Comparison between NTG"and NTG®

Al-Rafidain Dent J

Vol. 3, No. 2, 2003 Pain * Swelling * Trismus*™
Group
D Day7 D Day7 D Day7
Tested ay3 ay ay3 ay ay3 ay
X t—test
NTG”

NTGB 7.9** 5 **

10.5** 5.6* 1.7** 2.9*

"Not significant p>0.05.
" Significant p<0.05

* Analysis using y° test.
" Analysis using t-test.

NTG”: Naproxen treated group pre— and post—operatively.
NTG®: Naproxen treated group post—operatively only.

Table (5): Comparison between BTG” and BTG®

Pain *

Group
Tested Day3 Day7

Swelling *

Trismus™

Day7 Day3 Day7

t—test

BTG"
BTGE 1.3* 1.82 *

6.5* 1.83* 1.58* 0.49*

“Not significant p>0.05.
“ Significant p<0.05

* Analysis using y° test.
" Analysis using t-test.

BTG": Ibuprofen treated group pre— and post—operatively.
BTG®: Ibuprofen treated group post—operatively only.

6- Comparison between NTG and

BTG at day 3 post—operatively:

Paired t-test showed significant
differences of pain in naproxen treated
groups at day 3 post-operatively, not
significant in swelling and trismus comp-
ared to ibuprofen treated groups as rev-
ealed by Table (6).

7- Comparison _between NTG and
BTG at day 7 post—operatively:
Paired t-test showed no significant

differences of pain in naproxen treated
groups at day 7 post—operatively, but sig-
nificant differences in swelling and tris-
mus compared to ibuprofen treated groups
as revealed by Table (7).




Table (6): Comparison between NTG and BTG at day 3 post—operatively

Group Pain Swelling ATERYSin Dent J
Tested . . Vol. 3, No. 2, 2003
Mean Paired t-test Mean Paired t-test Mean Paired t—test
NTG 7.9 . e 15 o
0.0001 0.025 0.775
BTG 1.3 1.58

*Significant p<0.0001.

** Non significant p>0.0001.
NTG: Naproxen treated group.
BTG: Ibuprofen treated group

Table (7): Comparison between NTG and BTG at day 7 post—operatively

Pain Swelling Trismus
Group
Tested Mean Paired t-test Mean Paired t—test Mean Paired t—test
NTG 2.5
0.043* 0.002** 0.0001**
BTG 1.82 0.49

*Non significant p>0.0001.

** Significant p<0.0001
NTG: Naproxen treated group.
BTG: Ibuprofen treated group.

DISCUSSION

In the present study two drugs belong
to similar groups of non-steroidal anti—
inflammatory drugs namely naproxen as
(sodium) and ibuprofen were assessed on
fairly frequent post—operative complains
to the patients.

There were no significant results on
pain, swelling and trismus at day 3 and 7
between ibuprofen treated groups (post-
operatively only or pre— and post— oper-
atively). These findings agreed with Sisk
et al.?” They used ibuprofen following
surgical removal of impacted M in which
the prostaglandin antagonists were adm-
inistrated 30 minutes pre— operative and
30 minutes post— operative. They showed
that post—operative administration is just
as effective as pre—operative administra-
tion.

Significant differences were noticed
in pain, swelling and trismus at day 3
between naproxen treated groups (post-

Al-Rafidain Dent J
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operatively only or pre— and post— oper-
atively), in addition to pain at day 7. These
can be attributed to fact that the naproxen
plasma half life is 12 hours which means
that naproxen remain more in the blood.
Accordingly, less amount of supplement
analgesic tablets intake by the patients.®”
The non significant differences in swelling
and trismus at day 7 between naproxen
treated groups can be explained that after
7 days the chemical mediators will be
cleaned from the area of inflammation, as
the drug was prescribed for 5 days post-
operatively.®

In the statistical comparison at day 3
between naproxen treated groups and
ibuprofen treated groups, only significant
differences in pain were noticed. These
can be attributed to the great differences in
the plasma half life between naproxen and
ibuprofen as the naproxen half life is 12
hours, while ibuprofen half life is 2
hours.?" While the non significant differ-
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ences in swelling and trismus between
naproxen treated groups and ibuprofen
treated groups at day 3 were due to that
chemical mediators other than
prostaglandin ava-ilable in the surgical
traumatized area act as neurotransmitters
namely glutamate and aspartate are
involved. Blocking agents of these
neurotransmitters are not found yet.*®

In the statistical comparison at day 7
between naproxen treated groups and
ibuprofen treated groups, no significant
differences in pain were noticed, while
significant differences were found in both
swelling and trismus. This can be exp-
lained by the fact that the ibuprofen
reduced the tissue level of immuno-
reactive bradykinine (IBK), immuno-
reactive PGE2 (IPGE2) and immuno-
reactive substance P (OSP) more than
naproxen. ¥

CONCLUSION
It is concluded that using naproxen
one hour before operation will play an
important role in lowering post—operative
pain, swelling and trismus compared to
ibuprofen.

REFERENCES
1. Greenfield BE, Moore JR. Electro-
myographic  study of  post—

operative trismus. J Oral Surg.
1969; 27: 92-98.

2. Forsgren H, Heimdahl A,
Johansson B, Krekmanov L. Effect
of application of cold dressing on
the post-operative course in oral
surgery. Int J Oral Surg. 1985; 14:
223-228.

3. Hurley JV. Muir’s Textbook of
Pathology. 12"™ ed. Anderson
Arnold, JR. 1988; Pp: 401-436.

4. MacGregor AJ, Addy A. Value of
penicillin in the prevention of pain,
swelling and trismus following the
removal of ectopic mandibular
third molars. Int J Oral Surg. 1980;
9: 166-172.

5. Huffman GG. Use of methyl pre-
dinsolone sodium succinate to
reduce post—operative edema after

10.

11.

12.

13.

14.

15.

removal of impacted third molars.
J Oral Surg. 1977; 35: 198-199.
Cranin AN, Cranin SL. A study of
the effects of an antihistamine on
oral surgical post—operative sequel.
Oral Surg Oral Med Oral Pathol.
1964; 18: 432-440.

Morre PA, Werther JR, Selden EB,
Stevens CM. Analgesic regimens
for third molar surgery. J Am Dent
Assoc. 1986; 113: 739-744.

. Van der-Westhuijzen AJ, Roelofse

JA, Grotepass FW, Becker PJ.
Randomized double—blind
comparison of tiaprofenic acid and
diclophenac sodium after third
molar surgery. Oral Surg Oral Med
Oral Pathol. 1994; 78: 557-566.

. Vogel RI, Desjardins P, Major

KVO. Comparison of pre surgical
and immediate post surgical
ibuprofen  on  post-operative
periodontal pain. J Periodontol.
1992; 63: 914-918.

Sevelius H, Segre E, Bursich K.
Comparative analgesic effects of
naproxen sodium, aspirin and
placebo. J Clin Pharmacol. 1980;
20: 480-485.

Sindet-Pedersen S, Petersen JK,
Cotzsche PC. A double-blind
rando-mized study of naproxen and
acetyl salicylic acid after surgical
removal of impacted third molars.
Int J Oral Maxillofac Surg. 1986;
15: 389-394.

Laseren GL, Henson PM.
Mediators of inflammation. Annual
Rev Immunol. 1983; 1: 335-359.
Brown AT. Prostaglandin,
thrombo-xene and prostacyclin. In:
Holroyd SV, Wynn RL. Clinical
Pharmacology in Dental Practice.
3" ed. CV Mosby Co. 1983; Pp:
128-141.

Troullos ES, Hargreaves KM,
Butler DP, Dionne RA.
Comparison of nonsteroidal anti—
inflammatory drugs, ibuprofen and
flurbiprofen with methyl
predinsolone and placebo for acute
pain, swelling and trismus. J Oral
Maxillofac Surg. 1990; 48: 945.
Fleuchaus PT. Effect  of
Hyaluronidase on swelling and



Effectiveness of NSAIDs on post—operative complaints following lower third molar surgery

16.

17.

18.

19.

trismus after removal of impacted
mandibular third molar teeth. Oral
Surg Oral Med Oral Pathol. 1956;
9: 493-499.

Sabur JJ. Clinical evaluation of the
dexamethasone and piroxicam for
the control of the swelling, trismus
and pain following the removal of
impacted lower third molar. MSc
thesis. College of Dentistry.
University of Baghdad. 1993.
Album B, Oslen 1, Lokken P.
Bilateral surgical removal of
impacted mand-ibular third molar
teeth as a model for drug
evaluation: A test of oxyphen-
butazone (Tanderil). Int J Oral
Surg. 1977; 6: 177-1809.

Killey HG, Seward GR, Kay LW.
An Outline of Oral Surgery. Part
One. Revised Reprint. Wright
Bristol. 1975; Pp: 25-54.

Al-Ani DT, Al-Ani LY, Albir S.
The wuse of antibiotics after
apicectomy. Iragi Dent J. 1987; 13:
126-133.

Received: 23/7/2003

20.

21.

22.

23.

24,

Sisk AL, Bonnington  GJ.
Evaluation of methylpredinsolone
and flurbiprofen for inhibition of
post-operative inflam-matory
response. Oral Surg Oral Med
Oral Pathol. 1985; 60: 137-145.
Laurence DR, Bennett PN, Brown
MJ. Clinical Pharmacology. 8" ed.
Chur-chill Livingstone. 1997; Pp:
249-266.

Hurley JV. Muir’s Textbook of
Pathology. 12" ed. Anderson
Arnold, JR. 1988; Pp: 401-436.
Hargreaves KM, Swift JQ,
Roszkowski MT, Bowles W, Garry
MG, Jackson DL. Pharmacology of
peripheral ~ neuropeptide  and
inflammatory med-iator release.
Oral Surg Oral Med Oral Pathol.
1994; 78: 503-510.

Hargreaves KM, Costello A.
Gluco-corticoids suppress release
of immuno-reactive bradykinine
from inflamed tissue as evaluated
by microdialysis probes. Clin
Pharmacol Ther. 1990; 48: 168-
178.

Accepted for Publication: 20/11/2003



