Purugied Tissue Hesymiises b0 Hinedl B
Yilling Materizls
Page 444

m e 404

AlicroorgAnisms in Privs
Endadisntic Tnfectinons

Disinferiun of rmmasne Treth

Gase Repens. ...

Tresesimyg Theee Camad ddibular Prejolas




Journal of

Endodontics Henry J. Van Hassel, DDS, PhD, Editor

1400.W. Raccoon Valley Road
Heiskell, TN 37754
Phone and Fax: 865/938-4539

Official Journal of
American Association
of Endodontists

/-26-02-

Joar O, I
?““”- work on poad -eado pasn hos Atia
IV Muwd. b & aecpbd and (pitl appecr m
A JOE 1m aboutl 12 momlha -

TUank gpau o Aoacing Aty Lvs24- el
Nys 4 Ae 7 €.

Ya{g, Dar Tdaael



@bob
Journal of |
Endod o .1ics

olume 29, Number 1 CONTENTS ‘

FCIENTIFIC ARTICLES s e 3 :'/"
\n In Vitro Evaluation of the Antibacterial Properties of Barriers Used in Guid‘é{'ﬂs@a j 'Q;},' - 1
Sami Chogle and André K. Mickel R " s Y/
' pH Changes in Root Dentin after Intracanal Placement of Improved Calciunﬂﬂi@@}g’éﬁb‘nmining
SUtA-percha POINKS . . . . ..« o e o ue e e a5 o i o N 4
Chew Han Ho, Angela Khoo, Russell Tan, Jennifer Teh, Kian Chong Lim, and Varawan Sae-Lim
Droliferative Ability and Alkaline Phosphatase Activity with In Vivo Cellular Aging in Human Pulp Cells. . . . .. 9

' _ Hideki Shiba, Keiji Nakanishi, Fahmida Rasbhid, Noriyoshi Mizuno, Takamune Hino, Tetsuji Ogawa, and

Hidemi Kurihara

Bacteriological Evaluation of Passive Ultrasonic Activation. . . . ......... . .o 12
Pablo Spoleti, Martha Siragusa, and Maria Julia Spoleti

Comparative Analysis of Torsional and Bending Stresses in Two Mathematical Models of Nickel-Titanium Rotary
nstruments: ProTaperversus ProFile . . .. ... ... . e
E_h'o Berutti, Giorgio Chiandussi, lvan Gaviglio, and Andrea Ibba

Properties of a New Injectable Type of Root Canal Filling Resin with Adhesiveness to Dentin. . .......... 20
Yohji Imai and Takashi Komabayashi

‘Bacterial Concentrations Determine the Ability to Implant in the Root Canal System and Translocate to Lymph

NODES in GEMM-ree MICE . . . . - .« o e e e et et e e e et et e 24
Sandra Maria de Melo Maltos, Anténio Paulino Ribelro Sobrinho, Fernanda Veloso Silva, Jacques Robert Nicoli,

Maria Auxiliadora Roque de Carvalho, Leda Quercia Vieira, and Luiz de Macédo Farias
The Inhibitory Effect of Alendronate and Taurine on Osteoclast Differentiation Mediated by Porphyromonas

15

ingivalis SONICAtes IN VIO, . « . .« .« v e e e ittt e e e e 28
" Kee-Yeon Kum, Joo-Hyun Park, Yun-Jung Yoo, Bong-Kyu Choi, Hyun-Jung Lee, and Seung-Jong Lee
The Effect of Irrigation with Doxycycline or Citric Acid on Leakage and Osseous Wound Healing . . . . . .. . 31
Joanna L. Davis, Billie G. Jeansonne, William D. Davenport, and Diana Gardiner
In Vitro Cytotoxicity of Medicated and Nonmedicated Gutta-percha Points in Cultures of Gingival Fibroblasts 36
Susanne Szep, Ljiliana Grumann, Karin Ronge, Anette Schriever, Myriam Schulize, and Detlef Heidemann
Differential Induction of Apoptosis by Capping Agents during Pulp Wound Healing . .. ............... 41
Chiaki Kitamura, Yukio Ogawa, Takahiko Morotomi, and Masamichi Terashita
Antibiotic Susceptibility of Bacteria Associated with Endodontic ADSCESSES . - - - .« oo v vv v v v renonenn. 44
i J. Craig Baumgartner and Tian Xia
Interleukin-10 Receptor Expression in Human Dental Pulp Cells in Response to Lipopolysaccharide from
Prevotella interMEdia . - . - - o o o e e et e e e e e e et 48
Masayuki Tokuda, Shigetaka Nagaoka, and Mitsuo Torii i
Antimicrobial Activity of Ca(OH), Dental Cements: AnInVitroStudy .. .......... ... oovenn o, 51

Jean-Jacques Morrier, Geneviéve Benay, Chrystel Hartmann, and Odile Barsotti

i
CLINICAL ARTICLES
A Comparison of Torque Required to Fracture Three Different Nickel-Titanium Rotary Instruments Around

Curves of the Same Angle but of Different Radius When Bound atthe Tip . . . . .o vco e e icniiunnnn. 55
Jason R. Booth, James P. Scheetz, Jack E. Lemons, and Paul D, Eleazer
orking Length Determination in Palatal Roots of Maxillary Molars . . ... .. ..o annnn 58
! Melanie A. Kim-Park, Linda W. Baughan, and Gary R. Hartwell . ’
|Effectiveness of Prophylactic Use of Rofecoxib in Comparison with Ibuprofen on Postendodontic Pain . . . . . 62
V. Gopikrishna and A. Parameswaran .
Effect of Endodontic Instrument Taper on Post Retention . . ... ... ...cocoverrrnninnnn 65
: Mary T. Pettiette, Ceib Phillips, and Martin Trope
he Effect of Endodontic Solutions on Resorcinol-Formalin Paste . . . . . -« v oot vuecewenneeneanonns 6¢S

Ronald N. Vranas, Gary R. Hariwell, and Peter C. Moon



JouRNAL OF EnpoponTics
Copyright © 2002 by The American Association of Endodontists

Effectiveness of Prophylactic Use of Rofecoxib in
Comparison with lbuprofen on Postendodontic Pain

V. Gopikrishna, MDS, and A. Parameswaran, MDS

The purpose of this study was to determine if pro-
phylactic rofecoxib would significantly reduce pos-
tendodontic pain, when compared with ibuprofen
or placebo. An additional objective was to estab-
lish if any relationship exists between periapical
diagnosis and the need for additional medication
after completion of pulpectomy. A total of 45 pa-
tients consented to a double-blind, single-dose
oral administration of 50 mg of rofecoxib, 600 mg
of ibuprofen, or a placebo before conventional root
canal therapy. The root canal treatment was per-
formed in two appointments. Patient-reported vi-
sual analog scale ratings of pain intensity were
conducted upon initial clinical presentation and at
4,8, 12, 24, 48, and 72 h after completion of pulpec-
tomy. Results showed that at the 4- and 8-h peri-
ods, both rofecoxib and ibuprofen provided signif-
icantly better pain relief than placebo. At the 12-
and 24-h periods, rofecoxib demonstrated signifi-
cantly better pain relief than both ibuprofen and
placebo. Patients with a periapical diagnosis of
acute apical periodontitis showed a significantly
increased need for additional medication after
completion of pulpectomy compared with all other
periapical diagnoses.

Although pulpectomy eliminates endodontic pain, postoperative
pain and discomfort are fairly common side effects of endodonlic
treatment, a problem for 25% to 40% of all endodontic patients (1).
The pain is Lthought to be related, in pari, to a periapical inflam-
matory response produced by the endodontic instrumentation. A
significant relationship also exisls between preendodontic and pos-
tendodonlic pain. Patients with severe preoperative pain tend o
have more severe postoperative pain than patients with mild or no
preoperative pain (2).

Prostaglandins (PGs) are important mediators of inflammation,
the synthesis of which is initiated by release of arachidonic acid
from damaged cell membranes. PGs probably are the most impor-
tant hyperalgesic and inflammatory mediators, By sensitizing
nerve endings to bradykinins and histamines, PGs increase vascu-
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lar permeability, raise chemotactic activity, induce fever, and in-
crease sensitivity of pain receptors to other active inflammatory
mediators (3).

If the periapical inflammatory reaction is a major contributor tg
positreatment pain, then it is possible that a nonsteroidal anti
inflammatory drug (NSAID) may be useful in ils managemen

NSAIDs seem to inhibil inflammation and induce analgesia b
inhibiting the activity of cyclooxygenase (COX) enzymes. Twi
forms of COX enzymes have been identified: COX-1 and COX-2
The COX-1 enzymes are present in tissue at all times and a
responsible for synthesizing prostanoids that have cytoprotectivy
functions. The COX-1 enzymes regulale normal cell activities iy
the stomach, kidneys, and in platelets. COX-2 enzymes normally
are not present in tissue (other than in kidneys) and come into pla
when tissue injury and inflammation occurs. The COX-2—mediated
inflammatory response, therefore, generally is delayed because o]
activation and release of COX-2 enzymes by macrophages, mono
cytes, synovial cells, leukocytes, and fibroblasts requiring 1 to 31
to occur (4).
Ibuprofen, ketoprofen, aspirin, and naproxen are nonselecti
NSAIDs, inhibiting both cytoprotective COX-1 enzymes and in
flammatory COX-2 enzymes. Consequently, the prolonged use d
these agents is associaled wilh possible damage of the gastroin
testinal tracl causing gaslric erosions, ulcers, and bleeding (:
Drugs thal specifically inhibit COX-2 enzymes and leave
cyloprotective COX-1 enzymes intact may provide analgesia, ant
inflammatory, and antipyretic aclivities while avoiding adverst
effects on the gastrointestinal tracl and other Lissues, as well as o
platelets.
Studies using poslextraction models have shown preoperativ
administration of ibuprofen inhibils postoperalive pain more ef
fectively than a placebo (6). Hence, preemptive use of a NSA
before root canal therapy might interfere with the inflammato
process before it begins, thereby potentially reducing postoperativg
pain. Rofecoxib is a COX-2—-specific NSAID that has been prove
effective in the management of osleoarthritis, primary dysmenor
rhea, and postoperative pain in oral surgery models (7). The abili
of rofecoxib lo control postendodontic pain when administese
prophylactically has not been analyzed. The purpose of this stud
was to delermine if prophylaclic rofecoxib could significan
reduce posiendodonlic pain, when compared with prophylactl
ibuprofen, and when compared with a placebo. An additionQ§
objeclive was to establish if any relationship exists between pef
apical diagnosis and the need for additional medication after comf
pletion of pulpectomy. ‘
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MATERIALS AND METHODS

 . This was a single-dose, double-blind study with three random-
ized, parallel treatment groups. Patients who presented to the
Meenakshi Ammal Dental College postgraduate endodontic clinic
were evaluated for this study. A clinical examination was con-
ducted that included thermal and electric pulp testing, percussion
and palpation evaluation, periodontal probing, mobility assess-
meat, and a periapical radiograph. All past and present symptoms
were noted. A diagnosis was determined on the basis of the history,
clinical, and radiographic features.
The inclusion criteria for the study were:

|. Patient elects root canal therapy for pain originating from a
molar.

2 Patient reports spontaneous pain of at least 30 (0-100) in the
visual analog scale (VAS).

3, Patient reads and understands questionnaires.

4. Patient provides informed consent.

Patients were excluded if they fell into any of the following
categories:

1. Younger than 18 yr or older than 65 yr.

2. Analgesic intake within last 12 h.

3. History of allergy to NSAIDs or local anesthetics.

4. History of ulcers, active asthma, decreased renal function, de-
creased hepatic function, hemorrhagic disorders, or poorly con-
trolled diabeles mellilus.

5. Current use of drugs contraindicated with NSAIDs.

6. Pregnant or nursing.

If a patient met all the above criteria, he/she was informed of the
nature of study and invited (o participate. Forty-five patients signed
a consent form outlining the procedure and its possible risks.
Patients consented to a double-blind, single-dose oral administra-
tion of 50 mg of rofecoxib, 600 mg of ibuprofen, or placebo before
conventional root canal therapy. Before administration of any
medication the patients were asked to evaluate their pretreatment
pain to determine if any relationship would be found to exist
between pretreatment and posttreatment pain. Pain intensity was
measured using a 100-mm VAS. The scale was from 0 to 100, with
0 being “none” and 100 being “pain so severe you cannot bear it.”

The root canal treatment was performed in two appointments.
The first appointment consisted of cleaning and shaping of the
canals, using standard aseptic technique under local anesthesia.
The root canal treatment procedure was conducled utilizing a
crown-down technique. The canals were enlarged to minimum size
of #25 file or larger, depending on the size of the canal. Sodium
hypochlorite (2.6%) and saline were used as irrigants. After com-
plete cleansing and shaping, the canals were dried and then all teeth
were closed with a sterile cotton pellet and intermediate restorative
material. The occlusion was evaluated and reduced when neces-
sary. One operator treated all the patients in this study.

The patients were dismissed with a VAS to fill out at 4, 8, 12, 24,
48, and 72 h after initiation of therapy. Each patient was given an
“escape” envelope containing 650 mg of acetaminophen in case of
continued pain while taking the test medication in question. The
patients were instructed to indicate in the pain survey if this additional
medication was required and record the time it was taken.

The statistical package SPSS PC+ (version 4) was used for
statistical analysis. The VAS pain scores for each drug at each time
were analyzed by means of the Friedman nonparametric two-way
ANOQVA to test for differences between scores at different inter-
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Fic 1. Effect of prophylactic drug administration on pain after end-
odontic treatment. Significant difference exists (p < 0.05) for ibu-
profen versus placebo and for rofecoxib versus placebo. Significant
difference exists (p < 0.05) far rofecoxib versus ibuprofen.

vals for the same drug. If a difference was found, the Wilcoxon
matched pairs signed rank test was used to show where any
differences lay. Differences between drugs were tested at each Lime
poinl by means of the Kruskal-Wallis one-way ANOVA, and the
Mann-Whitney lest was used to show where any significant dif-
ferences were. In this study, p < 0.05 was considered as the level
of significance.

RESULTS

Pain scores were recorded by 45 patients with the use of 100-mm
VAS. Twenty-nine males and 16 fernales participated in the study.
There were 15 patients each in the placebo group, rofecoxib 50-mg
group, and the ibuprofen group. Median pain VAS scores were plotted
in relation to lime after administration of the drugs (Fig. 1). At the
4-and 8-h periods, both rofecoxib and ibuprofen provided signifi-
cantly better pain relief than placebo. There was no significant dif-
ference between rofecoxib and ibuprofen during both 4-h (p = 0.30)
and 8-h (p = 0.25) periods. However, when comparing rofecoxib to
both ibuprofen and placebo after 12 h and 24 h from initiation of root
canal therapy, rofecoxib was significantly more effective at reducing
pain (12-h p value = 0.003; 24-h p value = 0.047).

Nineteen patients presented with chronic apical periodontitis and
two required additional medication for postendodontic pain. Seven
patients presented with a normal periapex and zero required additional
medication for postendodontic pain. Two patients presented with
chronic apical abscess and both did not require additional medication
for postendodontic pain. Seventeen patients presented with acute
apical periodontitis and nine required additional medication for pos-
tendodontic pain. A Chi-square analysis showed that a significant
difference existed for the periapical diagnosis and the need for addi-
tional medication (p = 0.001). Patients who presented with a peria-
pical diagnosis of an acute apical periodontitis were more likely to
require additional medication for postendodontic pain than patients
who presented with a periapical diagnosis of a normal periapex, a
chronic apical periodontitis, or a chronic apical abscess.

DISCUSSION

Reduction in postoperative pain after prophylactic administra-
tion of NSAIDs has been proved both in oral surgery models (6)
and endodontic models (8). Preemptive administration of NSAIDs
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before conventional root canal therapy can block the COX pathway
and might block the pain sensation before it even begins. COX
(also known as PG endoperoxide H synthase) catalyzes the con-
version of arachidonic acid to PGH,. This is the key and rate-
limiting step in the biosynthesis of prostanoid. Of the two isoforms
(COX-1 and COX-2), COX-1 are constitutively expressed in cells
and are responsible for the production of cytoprotective prosta-
noids. In contrast COX-2 are regulated by extracellular stimuli
such as cytokines and are considered to be associated with the
production of inflammatory prostanoids (9).

Ibuprofen blocks both the COX-1 and COX-2 enzymes, but it is
a safe, cost-effective with highly effective analgesic and anti-
inflammatory action for postendodontic pain (10). In this study,
Ibuprofen showed significantly lower pain ratings at 4-and 8-h
posttherapy when compared with the placebo. However, the 12-h
pain rating for ibuprofen was significantly higher than its rating at
8 h. This could be attributed to the drugs metabolic half-life, which
is between 4 and 6 h. Ibuprofen and placebo gave similar pain
ratings at 12- and 24-h posttherapy. This was expected, because the
endodontic procedure should have reduced the pain by this time.
Moreover, ibuprofen’s maximal analgesic effect would not have
lasted for more than 8 h.

Rofecoxib has been proven to-be a highly specific COX-2
inhibitor. It seems more prudent to administer a drug that will
selectively block inflammatory prostanoids that produce pain and
inflammation, while not interrupting production of cytoprotective
prostanoids. This study found that prophylactic administration of
50 mg of rofecoxib before root canal therapy was more effective at
reducing postendodontic pain at 12 and 24 h after initiation of
treatment, when compared with 600 mg of ibuprofen or placebo.
Rofecoxib and ibuprofen showed similar pain ratings at 4 and 8 h
posttherapy; however, these two drugs were significantly better
during these time intervals in reducing the postoperative pain when
compared with the placebo. The findings of this study are in
concurrence with other studies (11, 12) invelving post extraction
oral surgery models wherein rofecoxib provided measurable anal-
gesia up to 24 h after therapy, whereas ibuprofen provided com-
parable analgesia for 4 to 6 h only.

The results from this study also demonstrates that definitive
dental treatment combined with placebo medication reduced pain
by > 50% by 24 h and 75% by 48 h after the initiation of therapy.
These results confirm earlier studies demonstrating a reduction in
pain symptoms in patients treated with pulpectomy (13).

The other objective of this study was to establish if any rela-
tionship exists between periapical diagnosis and the need for
additiona] medication after completion of pulpeciomy. Of the 45
patients analyzed, 28 patients presented with a normal periapex,
chronic apical periodontitis, or chronic apical abscess. All three
clinical entities are nol painful on percussion. Of these 28 patients,
only 2 required additional medication for postendodontic pain.
This finding validates the concept Lhat a patient with minimal or no
preoperative pain does not develop significant postoperative pain.

The periapical status of the remaining 17 patients of this study
were diagnosed as acute apical periodontilis characterized by pain
on percussion. Of these 17 patients, 9 required additional medica-
tion to reduce postendodontic pain. This finding was in concur-
rence with the study by Menke et al. (14). They found that patients
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with severe preoperative pain needed additional medication post-
operatively, irespective of the prophylactic drug given. The
present study indicates that if a patient originally presents with paig
on percussion, it is likely that he/she will need additional medica-
tion to relieve postendodontic pain. This study also found that 3
significant difference did not exist for the type of drug and the neeq
for additional medication after completion of root canal therapy.
No difference in drug groups with respect to periapical status wag
noted.

In summary, prophylactic rofecoxib administration provides an
effective reduction in postendodontic pain. Rofecoxib’s analgesic
efficacy, long duration of action, lower gastrointestinal toxicity,
and apparent lack of inhibition of platelet function suggest thal
rofecoxib may be useful as a preemplive analgesic when postend-
odontic pain is anticipated. Furthermore, patients with a periapical
diagnosis of acute apical periodontitis are more likely o require
additional doses of pain medication for postendodontic pain.

The authors thank A. K. Mathai, research assistant, National Institute of
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