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ABSTRACT

Aims of the study: Evaluation of ketoprofen concentration by using (HPLC) and compare the efficacy of pre and
postoperative effect of ketoprofen and clinical outcome on patients undergoing surgery of impacted third molar.
ketoprofen was tablet 100 mg.

Materials and methods: The study was carried out on 39 patient aged (23.94+5.06) years and different sex (23
females and 16 males) . These subjects were divided into three groups as the following:

Group 1: The study group consists of (13) patients with impacted third molar operation received ketoprofen tablet
(100mg), 30 minute preoperative,

Group 2: (13) patients with impacted third molar operation received ketoprofen tablet 100 mg 30 minute
postoperative.

Group 3: (13) patients The placebo group with impacted third molar operation received glucose 30 minute
postoperative as a control group. The blood plasma taken from patient after 1.5 hour of taken drug and undergoing
chemical preparation to be measure the ketoprofen concentration by using (HPLC).And the clinical outcome (facial
swelling, pain and trismus(mouth opening)) will be measured after 24 and 48 hour after operation. All groups will take
paracetamol tablet post-operatively in the first 24 hour after surgery ,and we calculate the number of paracetamol tablet
needed by each group. Data were analyzed using paired t-test, ANOVA, and Duncan multiple analysis range test.

Result: the result showed that the plasma concentration of ketoprofen by (HPLC) device when given post operatively
the concentration of drug was (2.5+1.09 ppm) is much higher than the plasma concentration when the ketoprofen
(0.25+0.236 ppm) is given pre operatively. The clinical outcome (pain ,swelling and trismus, patient sleep )show
improvement when given the ketoprofen post operatively than pre operatively and control group. With lower number of
analgesia (paracetamol) used when ketoprofen taken post-operatively than in patient take ketoprofen pre-operatively
and in control group.

Conclusion: ketoprofen when given to patient with impacted third molar surgery as postoperative show a good plasma
concentration and improvement in patient clinical outcome.
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INTRODUCTION

A surgical trauma in the oral cavity always causes tissue injury characterized by hyperemia, vasodilatation, increased
capillary permeability with liquid accumulation in the interstitial space and granulocyte and monocyte migration (1,2)
due to the increased osmotic pressure in capillaries (Starling law). Edema is the expression of exudates or transudation,
and in surgery, probably both the events occur.(3)Transudation in fact is secondary to blood flow slowing (i.e.
hyperemia, vasodilatation, stenosis, etc.), while a superimposed infection is responsible for exudates(4). Extension of
the incision as well as tissue manipulation and length of surgery could affect the entity of swelling. According to
previous published data, postoperative swelling and pain are significantly lower following a smaller incision(5,6)When
impacted third molars are removed, post-surgery is characterized by limitation in the mouth opening, pain, reduced
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masticatory capability and swelling of variable degree(7). The latter represents a serious issue as it affects the ability of
the patient to interrelate and to return to the routine working life, especially during the first 3 days following oral
surgery(8,9)The introduction of Non-steroidal anti-inflammatory drugs (NSAIDs) e.g. ketoprofen has significantly
altered the management of postoperative pain in dentistry(10). Ketoprofen is The NSAIDs are a group of chemically
dissimilar agents that differ in their antipyretic, analgesic, and anti-inflammatory activities. They act primarily by
inhibiting the cyclooxygenase (COX) enzymes that catalyze the first step in prostanoid biosynthesis. This leads to
decreased prostaglandin synthesis with both beneficial and unwanted effects. All of the NSAIDs act by inhibiting the
synthesis of prostaglandins (11,12)

MATERIALS AND METHODS

The study was carried out on 39 patient undergoing impacted third molar surgery, aged (23.94+5.06) years either
sex(23 females,16 males) patients. All patients were healthy and they had no history of any systemic diseases. the
patients attended to Oral and Maxillofacial Department/ Periodontal unit in College of Dentistry at University of
Mosul, the period was from 29/9/2013 to 1/5/2014 diagnoses were established according to the clinical findings, and
diagnosed with impacted third molar.

Patients were divided into 3 groups:

1. Group 1 consisted of thirteen patients with impacted third molar surgery received Ketoprofen tablet (100mg)
0.5 h pre operatively and then after 1.5 hour we take a blood sample.

2. Group 2 consisted of thirteen patients with impacted third molar surgery, received Ketoprofen tablet (100mg)
0.5 h post operatively and then after 1.5 hour we take a blood sample.

3. Group 3 consisted of 13 patients with impacted third molar surgery, received (100mg) glucose 0.5 h post
operatively. after 1.5 hour we take a blood sample

We given analgesia (paracetamol) to all groups post operatively and then calculate the number of paracetamol needed
in the first 24 hour to measure the intensity of pain for each group.

Facial swelling measurement:

Facial swelling was analyzed by comparing the two sides of the patient’s face. Four facial measurements using plastic-
measuring tape to approximate millimeters were assessed to be a baseline data for recording of facial swelling
(objective). These facial measurements included the following; Tragus-pogonion (Figure 1), Tragus-commisure (Figure
2), Gonion-Pogonion (Figure 3), and Gonion-lateral canthus (Figure 4).

Figure (1): Tragus-pogonion measurement.
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Figure (2): Tragus-commissure measurement.

Figure (4): Gonion-lateral canthus measurement.

Trismus was determined by checking the extent to which the patient could open his/her mouth. Mouth opening
(Trismus) was assessed by recording the pre- and postoperative maximum mouth opening, measured as the distance
from the incisal edge of upper central incisors to lower corresponding ones. Trismus assessment was done by electronic
digital vernier (Figure 5).
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Figure (5): Maximum mouth opening measurement.

Chemical procedure for blood sample preparation for HPLC:

Five ml of blood sample was collected for two group before (pre-operative) and after (postoperative) surgical
operation. A rubber tourniquet was placed around the upper arm, scrubbed site of injection several times with alcohol-
saturated cotton, and allows drying. A venopuncture occurred with sterile disposable syringe via sterile needle through
the skin to the vein and allowed blood to draw inside syringe. The blood sample was transferred to a sterilized plane
heparinized tube and allowed for 30 minutes for clotting then centrifuged at 3000rpm for 10 minutes in centrifuge, to
isolate the plasma from whole blood. Protein was separated using plasma and acetonitrile in ratio of 1:1;this mixture
was then vortex for 10 minutes ,centrifuged at 3000 rpm for 10 minutes. Supernatant was then filtered by 0.45
micrometer membrane filter. The obtained plasma was then used to produce the desired concentrations. The samples
was transferred by micropipette to Eppendorf tube and stored in deep freeze at -20°C to be thawed for analysis by
HPLC.( High Performance Liquid Chromatographic system (LC 20A, Shimadzu Corp, Japan).

All procedures were carried out under local anesthesia. The patients were given appropriate postoperative instructions.
The post-operative complications were recorded based on history and clinical examination. Radiographs if necessary
were taken. Visual analog scale was used for pain, Vertigo and effect of surgery on patient sleep according to scale
which was divided into three grades, mild (1-3), moderate (4-7) and severe(8-10). Facial swelling and Trismus.

Statistical analysis

The data were expressed as mean + SD , difference between three experimental groups were statistically analyzed by
using paired t-test , one way analysis of variance ( ANOVA) followed by Duncan multiple analysis range test. The
level of significance was at p < 0.05 .

RESULTS

The results showed that the of plasma concentration of ketoprofen (Standard was + ppm) and the of area under the
curve was (x) at (p<0.05) While the concentration and area under the curve of control group was (0.00£037p.p.m) and
(0.00+0.31) respectively. The plasma concentration of ketoprofen ( Preoperative was 0.25+0.23 ppm) and the mean of
area under the curve (2.83+0.931) that significantly difference from the plasma concentration of ketoprofen
(Postoperative 2.5+£1.09 p.p.m and from the area under the curve of postoperative ketoprofen (8.45+0.224))
respectively. . As in Figure(1,2,3,4) and Table(1)

The mean and SD of intensity of pain by Visual analog scale registered by the patient feeling of pain after 24and 48h
from surgery were lower in patient take ketoprofen (2.9+1.75 and 4.7+1.36 respectively) as postoperative than the
mean of patients take ketoprofen as preoperative 24 and 48h (5+3.21 and 5.9+1.49 respectively) and with control
group 24 and 48h (6.5£1.53 and 7.9+2.54) respectively at (p<0.05).while no found any significant difference between
all group after 72h. Table (2).

The number of analgesic tablet (paracetamol) taken by the patient is significantly lower in patients take ketoprofen
postoperative (2.12+0.64) tablet and in preoperative ketoprofen patients group was (2.93+1.45) than in control
group was (3.76+1.02) at (p<0.05) Table( 3)

The mean and SD of trismus (Mouth opening) in millimeter in the first 24 and 48hour after surgery which showed the
lower level and significant difference with patients take ketoprofen as postoperative than those patients take ketoprofen
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as preoperative and with patients in control group while no significantly difference between preoperative and control
group. (p<0.02). Table (4)

The mean and SD of measurement in first 24 and 48hour after surgery , swelling parameters in postoperative
ketoprofen taken (Tragus-Pogonion) were (11.53+0.90 and 11.34+0.94) centimeters respectively and for preoperative
was (12.56+0.95 and 11.96 +0.98) centimeters respectively and for control group were (13.73+1.07, 12.96+1.05)
centimeters respectively.

Tragus-Commissure for postoperative 24h and 48 h in postoperative ketoprofen taken were (15.38+1.06 and
14.79+1.16) centimeters respectively and for preoperative 24h and 48 h were (16.00+1.19 and 15.57+1.036 )
centimeters and for control group 24 and 48 h were (16.96+1.128 and 16.03+1.025) centimeters respectively.

Gonion- lateral for postoperative ketoprofen group after 24hand 48 h were (11.34+1.42 and 10.76+1.34) centimeters
respectively and for preoperative 24 and48h were (12.19+0.77 and 11.61+.78) centimeters respectively and for control
group 24h and 48h (12.53+£1.02 and 1.95+1.109) centimeters respectively.

And Gonion- pogonion for post-operative ketoprofen group 24h and 48h were (14.30+£0.96 and 13.73+1.012)
centimeters respectively and for preoperative 24 and 48h were (14.86 +1.265 and 13.90+1.24) centimeters respectively
and for control group 24 and 48h were (15.69 £0.95 and 14.88+1.01) centimeters respectively.

From the above swelling parameters, we showed that the lower level and significant difference with patients take
ketoprofen as postoperative as the patients take ketoprofen as preoperative and with patients in control group. Table
(5,6). The mean and SD of effect of surgery on patient sleep is lower in patients take ketoprofen as a postoperative
than in preoperative ketoprofen patients group and with patients in control group at p<0.05 . Table (7)

DISCCUSION

Ketoprofen is a non-steroidal anti-inflammatory drug (NSAIDs) and these group of drugs are structurally diverse group
of agents with analgesic, antipyretic and anti-inflammatory properties. The primary mechanism of action of these drugs
is believed to be the inhibition of enzymes of the cyclo-oxygenase (COX) family, which are involved in the
biosynthesis of prostaglandins.(13,14) Ketoprofen is a member of the aryl propionate group of NSAIDs, and has well
established analgesic and anti-inflammatory effects.(15)

In this study the plasma concentration of ketoprofen high significant when given post operatively to patient have
impacted third molar surgery than when given ketoprofen as preoperative drug, this study is in agreement with a
previous studies which suggest that the impacted third molar surgery correlated with inflammation result in rapid
elevation of pro inflammatory mediator like prostaglandin, leukotrines chemokines and cytokines like IL and TNF(16).

The biosynthesis of Prostanoids as a pro inflammatory mediater will highly elevate as a result of infection, truma and
inflammation which is a direct result of impacted third molar surgery.( 17) Prostanoids (i.e., prostaglandin [PG]E,,
PGD,, PGF,,, thromboxane A2 [TXA;] and prostacyclin [PGI,]) are special second messengers owing to their ability to
cross the cell membrane, diffuse through the extracellular space, and interact with high-affinity G-protein-coupled
receptors located on the same cell or in neighboring cells.(18) Prostanoids play important roles in many cellular
responses and pathophysiologic processes, such as modulation of the inflammatory reaction and its resolution, erosion
of cartilage and juxta-articular bone, GI cytoprotection and ulceration, angiogenesis and cancer, hemostasis and
thrombosis, renal hemodynamic and progression of kidney disease, as well as other protection and progression of
atherosclerosis.(19).

By this study, the plasma concentration of ketoprofen is inversely correlated with pain and inflammatory response and
other patient clinical outcome after the impacted third molar surgery so: By this study the higher plasma concentration
of ketoprofen when given as postoperative drug improve patient clinical condition like: The patient suffer a less pain,
swelling, .trims, vertigo, less feeling sleep disturbance than the patient take ketoprofen pre operatively and then the
control group. us is, due to the role of ketoprofen in improvement of patient clinical outcome after the impacted third
molar surgery, this may be return to increase the concentration of ketoprofen when given postoperative of the surgery.

CONCLUSION
By HPLC method We found that the blood plasma concentration of Ketoprofen when giving postoperatively is more
than blood plasma concentration of Ketoprofen when giving as preoperatively and this result is supported by

measuring the clinical outcome (swelling, pain, and trismus, patient sleep and vertigo) and inflammation associated
with impacted third molar surgery .

Page | 132



International Journal of Enhanced Research in Science Technology & Engineering, ISSN: 2319-7463
Vol. 4 Issue 3, March-2015, pp: (128-136), Impact Factor: 1.252, Available online at: www.erpublications.com

[1].
2.

[3].
[4].

[5].
[6].
[71.

[8].
[9].

[10].
[11].
[12].
[13].
[14].
[15].
[16].

[17].

[18].

[19]

REFERENCES

Messer EJ, Keller JJ. The use of intraoral dexamethasone after extraction of mandibular third molars. Oral Surg Oral Med Oral
Pathol. 1975;40:594-8.

Beirne OR, Hollander B. The effect of methylprednisolone on pain, trismus, andswelling after removal of third molars. Oral
Surg Oral Med Oral Pathol. 1986;61:134-8.

Berne RM, Levy MN, Koeppen BM, Stanton BA. Physiology.5th Ed. New York: Elsevier inc; 2004.

Hupp JR. Wound repair. In: Peterson LJ, Ellis E, Hupp JR, Tucker MR, editors. Contemporary oral and maxillofacial Surgery.
3rd ed. St Louis: Mosby; 1998. pp. 58-60.

Alexander RE, Throndson RT. A review of perioperative corticosteroid use in dentoalveolar surgery.Oral Surg Oral Med Oral
Pathol Oral Radiol Endod. 2000;90:406—15.

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.SADJ. 2001;56:238-41.

Kim K, Brar P, Jakubowski J, Kaltman S, Lopez E. The use of corticosteroids and nonsteroidal anti-inflammatory medication
for the management of pain and inflammation after third molar surgery: A review of the literature. Oral Surg Oral Med Oral
Pathol Oral RadiolEndod. 2009;107:630—40.

Colorado-Bonnin M, Valmaseda-Castell6 E, Berini-Aytés L, Gay-Escoda C. Quality of life following lower third molar
removal. Int J Oral Maxillofac Surg. 2006;35:343-7.

Slade GD, Foy SP, Shugars DA, Phillips C, White RP., Jr The impact of Third molar symptoms,pain,and swelling on oral
health-related quality of life. J Oral Maxillofac Surg. 2004;62: 1118-24.

Jackson DL, Moore PA, Hargreaves KM. Preoperativenonsteroidal anti-inflammatory medication for the preventionof
postoperative dental pain. JADA 1989; 119:641-7.

Yagiela AG, Jone FG, Dowed FJ, Johnson BS, Mariotti AJ and Neidle EA (2011): Pharmacology and therapeutics for
dentistry. American Dental Association. New-York 6th ed.; pp: 78-161, 330-345.

Cooper SA, Berrie R, Cohn P (1988) Comparison of keto-profen, ibuprofen and placebo in a dental surgery pain
model. AdvTher 5: 43-53.

Ferreira SH, Vane JR. New aspects of the mode of action of non-steroidal anti-inflammatory drugs.Annu Rev Pharmacol
1974; 14: 57-73.

Cashman JN. The mechanism of action of NSAIDs in analgesia. Drugs 1996; 52 Suppl. 5: 13-23.

Veys EM. 20 year's experience with ketoprofen.Scand J Rheumatol 1991; 90 Suppl.: 1-44.

Sunshine A, Olson NZ. Analgesic efficacy of ketoprofen in postpartum, general surgery and chronic cancer pain. J
ClinPharmacol 1988; 28 (12 Suppl.): 47-54.

Bueno H, Bardaji A, Patrignani P, Martin-Merino E, Garcia-Rodriguez LA. Spanish case-control study to assess NSAID-
associated ACS risk investigators.Use of non-steroidal antiinflammatory drugs and type-specific risk of acute coronary
syndrome.Am. J. Cardiol.105, 1102-1106 (2010).

Funk CD. Prostaglandins and leukotrienes: advances in eicosanoid biology. Science 294(5548), 1871-1875 (2001).

. Smyth EM, Grosser T, Wang M, Yu Y, FitzGerald GA. Prostanoids in health and disease. J. Lipid Res. 50, S423-S428 (2009).

FIGURES USED:

| & DetAchi|
500? =

] |

I
250 Jl

| |

- ot -

f § & FEPpl B 5 28 I

e = peeppn 3 8 =4 L e

| v = ' v T ' D R 1S ---1'—-~' v T T T T T - T T T T XNy, * & 1
00 25 50 75 100 125 15.0

Figure 1: (standard ketoprofen measurement by HPLC)
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Table(1): Comparison between Concentration (p.p.m) and area under the curve (AUC) of ketoprofen in pre and
postoperative and control groups.

concentration(p.p.m)

Area under the curve(AUC)

control 0.00+0.37 0.00+0.31
pre operative 0.25+0.23* 2.83+0.93
post operative 2.58+1.09*a 8.45+0.22

Value are Mean £SD for three groups.

* significant with control at p<0.05.
a: significant with postoperative group at p<0.05.
ppm: part per million

Table (2): Pain intensity score (Visual analog scale)

Control 6.53+£1.53 7.92+2.54
Pre operative 5.00£3.21 5.92+1.49
Post operative 2.92+1.75*a 4,76+1.36*

Value are Mean £SD for three groups.
* significant with control at p<0.05.
a: significant with postoperative group at p<0.05.

Table (3): Number of analgesia tablet (paracetamol)

Groups

number tablet (paracetamol)

Control

3.76+1.02

Pre operative

2.93+1.45

Post operative

2.12+0.64*a

Value are Mean +SD for three groups.
* significant with control at p<0.05.
a: significant with postoperative group at p<0.05.

Table(4): (Trismus) : Measurement of Mouth opening in Millimeter (mm) after 24 and 48 of surgery

Control

22.04+1.03 30.22+1.07
Pre operative

23.03+1.06 31.57+1.0167
Post operative

25.3340.96* 33.93+0.62*

Value are Mean +SD for three groups.
* significant with post operative at p<0.05.
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Table (5): (SWELLING) Measurement of swelling (Tragus-Pogonion, Tragus-Commissure) In (centimeters CM)

control
13.73+1.07 12.96+1.05 16.96+1.12 16.03+1.25
Ketoprofen  pre-
operative 12.56+0.95 11. 96 +0.98 16.00+1.19 15.5741.33
Ketoprofen  post-
operative 11.53+0.90 11.34+0.98 15.38+1.06 14.7941.16

* means significant difference at (»<0.05).

Table (6): (SWELLING) Measurement of swelling (Gonion latera, Gonion pogonion) In (centimeter CM)
) ‘

control
12.53+1.02 11.95+1.10 15.69 £0.95 14.88+1.01
Ketoprofen
pre-operative 12.19+0.77 11.61+0.78 14.86 +1.26 13.90+1.240
Ketoprofen
post-operative 11.34+1.42*a 10.76+1.342*a 14.30+0.96 13.73+1.012
Value are Mean +SD for three groups.
* significant with control at p<0.05.
a: significant with postoperative group at p<0.05.
Table (7): Effect of surgery on patient sleep
control Mild 1 7.7%
Moderate 4 30.7%
Sever 8 61.6% 2.00£0.70
Total 13 100%
Ketoprofen pre- | Mild 2 15.4%
operative Moderate 7 53.9% 1.84+0.53
Sever 4 30.7%
Total 13 100%
Ketoprofen post- | Mild 6 46.3%
operative Moderate 5 38.3% 1.2308+0.4385*a
Sever 2 15.4%
Total 13 100%

Value are Mean £SD for three groups.
* significant with control at p<0.05.
a: significant with postoperative group at p<0.05.
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