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The purpose of this investigation was to compare ibuprofen versus an ibuprofen/acetaminophen combination for
postoperative pain control in a patient model specific to teeth diagnosed with symptomatic irreversible pulpitis and
symptomatic apical periodontitis. One hundred and two patients presenting with moderate to severe pain from a
maxillary or mandibular posterior tooth diagnosed with symptomatic irreversible pulpitis and symptomatic apical
periodontitis were included. Following local anesthetic administration, complete endodontic cleaning and shaping was
performed. Patients were randomly assigned to receive identically appearing tablets of ibuprofen 200 mg or a
combination of ibuprofen 200 mg/acetaminophen 216.7 mg with instructions to take 3 tablets every 6 hours as needed
for pain. Patients were also given a prescription for an escape medication to take if the study medications did not
adequately control their pain. A 4-day diary was used to record pain ratings and medication use. Moderate to severe
pain was experienced by 59–61% of the patients on postoperative day 1 and 50–57% of the patients on day 2, with the
pain ratings decreasing over the next 2 days. There were no statistically significant differences between the 2 groups in
postoperative pain, percussion pain, or medication use. There was no difference between ibuprofen and the
combination of ibuprofen/acetaminophen in the reduction of postoperative pain following endodontic debridement in
patients with symptomatic irreversible pulpitis and symptomatic apical periodontitis.
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Systematic and Cochrane reviews have found superi-

or postoperative pain control with combinations of

ibuprofen/acetaminophen versus use of either medica-

tion alone.1–4 However, these reviews were largely based

on third molar extraction models in young adults who

have no pain or pre-existing infections. As stated by

Moore and Hersh,5 the efficacies of ibuprofen combined

with other nonsteroidal anti-inflammatory drugs differ

depending on the model being studied. They further

stated that additional research evaluating postoperative

pain management with combined use of ibuprofen and

acetaminophen is needed for endodontic procedures.

Ibuprofen is commonly recommended for postoper-

ative pain management following endodontic therapy

and dosing with 600 mg every 6 hours is recommended

for reducing inflammation found with vital endodontic

conditions.6,7 Menhinick et al8 is often quoted to

support the recommendation of combination dosing

(ibuprofen 600 mg/acetaminophen 1000 mg every 6

hours) because the combination was more effective at

reducing postoperative endodontic pain than ibuprofen

alone. However, that study had only 18–20 patients per
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group, included varying pulpal and periapical diagnoses
(symptomatic irreversible pulpitis, pulpal necrosis, no
symptomatic apical periodontitis), and had a maximum
follow-up time of 8 hours. Even though a combination
of ibuprofen and acetaminophen was found to be more
effective than ibuprofen alone, ibuprofen was not found
to be significantly better than a placebo.

A key predictor of postoperative pain is the intensity
of the patient’s preoperative pain.9 Another important
factor is the preoperative status or diagnosis of the
pulpal and periapical tissues.9 Law et al9 found that a
diagnosis of symptomatic apical periodontitis was a
factor in predicting postoperative pain. Gotler et al10

compared postoperative pain in patients who underwent
endodontic therapy in teeth with differing initial pulpal
diagnoses including vital healthy pulp tissues, necrotic
pulp tissues, or previous endodontically treated teeth
requiring retreatment. The results demonstrated that
vital teeth induced a significantly higher incidence and
severity of postoperative pain (64%) compared with
necrotic pulps (38%) or retreated teeth (49%). The
authors thought the pain was higher in vital teeth
because of endodontic treatment causing inflammation
periapically. However, in the Gotler et al10 study, canal
obturation was performed, which could have added to
the effect of periapical inflammation. This information
supports the idea that postoperative pain management
of symptomatic irreversible pulpitis with symptomatic
apical periodontitis would be a good model because
postoperative pain would be expected.

Most previous recommendations for postoperative
pain have been based on studies using acetaminophen
1000 mg every 6 hours, but in 2011 the producer of
Tylenolt voluntarily lowered the maximum daily dose
to 3000 mg/d in both single dose and opioid-containing
medications. This was in response to a Food and Drug
Administration suggestion to lower the daily dose in an
effort to reduce risk of liver damage. Even though the
1000-mg dose of acetaminophen can still be used as a
prescribed dose, patients using over-the-counter medi-
cations as recommended, following endodontic therapy,
should be taking the 650-mg dose as directed.

Smith et al11 completed a systematic review and meta-
analysis of nonsteroidal anti-inflammatory drugs for
managing postoperative endodontic pain in patients
presenting with preoperative pain. The meta-analysis
showed that ibuprofen 600 mg and combined ibuprofen
600 mg/acetaminophen 1000 mg were more effective
than placebo but were not significantly different from
one another. This meta-analysis concluded that with the
limited number of endodontic postoperative pain
studies, there was insufficient data to recommend the
most effective postoperative pain medication, dose
amount, or dose interval.11

The risks that come with taking any medication

should be weighed against any potential benefits.

Recommending or prescribing a 2-medication dose

regimen over a solo medication regimen warrants

consideration of each individual patient and their

clinical condition rather than a routine recommendation

given to all. Therefore, the purpose of this investigation

was to compare ibuprofen versus an ibuprofen/acet-

aminophen combination for postoperative pain control

in a patient model specific to teeth diagnosed with

symptomatic irreversible pulpitis and symptomatic

apical periodontitis.

MATERIALS AND METHODS

One hundred twenty-four (124) adult patients partici-

pated in this study. All were emergency patients and

were in good health as determined by a health history

and oral questioning. Six (6) patients were disqualified

due to the presence of some necrotic tissue upon access.

Sixteen (16) patients failed to return their completed

surveys and were subsequently dismissed from the study.

Data analysis was completed on 102 patients with

mandibular and maxillary posterior teeth diagnosed

with symptomatic irreversible pulpitis and symptomatic

apical periodontitis.

Exclusion criteria were as follows: patients younger

than 18 years of age and older than 65 years of age;

history of significant medical problems (American

Society of Anesthesiologists class II or higher); allergies

or contraindications to ibuprofen, acetaminophen, and/

or local anesthetics; use of any central nervous system

depressants or any analgesic medication within the last 6

hours; pregnancy; and inability to give informed

consent. The Ohio State University Human Subjects

Review Committee approved the study. Written in-

formed consents and research authorizations were

obtained from all patients.

Each patient had a vital mandibular or maxillary

posterior tooth (molar or premolar) causing moderate to

severe spontaneous pain that also was noted to have had

a prolonged response to cold testing with Green Endo-

Icet (1,1,1,2 tetrafluoroethane; Hygenic Corp, Akron,

OH) at the time of the appointment. All patients had a

periapical diagnosis involving the same tooth of

symptomatic apical periodontitis identified by a positive

response to percussion. Patients were excluded if there

was a normal response to percussion. No patient

exhibited radiographic periradicular pathosis other than

a widened periodontal ligament. Therefore, each patient

included in the study had only 1 tooth that fulfilled the

criteria for a clinical diagnosis of symptomatic irrevers-
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ible pulpitis and symptomatic apical periodontitis and
were experiencing spontaneous moderate to severe pain.
Patients completed a Corah Dental Anxiety Scale to

rate their level of anxiety.12 Each patient was also
required to rate presenting pain on a Heft-Parker visual
analogue scale, which has been used extensively in
dental anesthesiology and dental pain research.13 It was
developed to be a hybrid alternative to traditional visual
analog scales (VASs) with no guides since it is a graphic
rating scale with a horizontal line with category word
designations (Figure 1). The VAS was divided into 4
categories to be consistent with other studies.14–18 No
pain corresponded to 0 mm. Mild pain was defined as
greater than 0 mm and less than or equal to 54 mm.
Mild pain included the descriptors of faint, weak, and
mild pain. A score greater than 54 mm and less than 114
mm indicated moderate pain and included the descriptor
of moderate pain. Severe pain was defined as equal to or
greater than 114 mm. Severe pain included the
descriptors of strong, intense, and maximum possible.
Only patients who recorded their presenting pain levels
as moderate or severe on the VAS were included in the
study.
Local anesthesia was administered in a standardized

manner depending on if the tooth being treated was in
the mandibular or maxillary arch. Patients received 3
mL of 2% lidocaine with 1:100,000 epinephrine
(Xylocaine, AstraZeneca LP, Dentsply, York, PA), for
a total dose of 60 mg of lidocaine and 30 lg of
epinephrine, using a conventional inferior alveolar nerve
block (IANB).19 It was assumed the lingual nerve was
anesthetized with the IANB, but this was not confirmed
clinically. The anesthetic was delivered using a Com-
puter Controlled Local Anesthetic Delivery system
(CCLAD; Milestone Scientific, Deerfield, IL) unit.
Because a buccal infiltration of articaine was added to
the mandibular teeth, no long buccal nerve block was
used initially. For maxillary teeth, all patients received

2.45 mL of 2% lidocaine with 1:100,000 epinephrine via
buccal infiltration and 0.35 mL via palatal infiltration
using the CCLAD system. The total dose was 56 mg of
lidocaine and 28 lg of epinephrine. The principal
investigator (A.S.) performed all the injections.

The patients were questioned every 5 minutes for a
total of 15 minutes for lip (IANB) or cheek numbness
(maxilla), with all patients noted to have had lip/cheek
numbness. Patients with a mandibular tooth received an
additional 1.4 mL of 4% articaine with 1:100,000
epinephrine (Septocaine, Septodont, Dentsply) via
buccal infiltration at the apex of the tooth being treated
using the CCLAD. The total dose was 56 mg of articaine
and 14 lg of epinephrine. After 5 minutes following the
buccal infiltration to allow the articaine to work,20 an
intraosseous injection was delivered using the Stabident
(Fairfax Dental, Inc, Miami, FL) intraosseous anesthe-
sia delivery system. The maxillary teeth also received a
Stabident intraosseous injection, but no maxillary
buccal infiltration of 4% articaine with 1:100,000
epinephrine was administered. All subjects received 1.8
mL of 2% lidocaine with 1:100,000 epinephrine via the
intraosseous injection distal to the tooth to be treated as
described by Nusstein et al,21 unless a second molar was
being treated in which the injection was delivered mesial
to the tooth. The total dose was 36 mg of lidocaine and
18 lg of epinephrine.

All patients received an intraosseous injection to
standardize the anesthetic technique in order to achieve
initial pulpal anesthesia. The buccal infiltration success
rate (no or mild pain upon endodontic access) in
patients with symptomatic irreversible pulpitis using
4% articaine with 1:100,000 epinephrine following an
IANB has ranged from 42 to 48% in molars.22 Authors
have found success rates (no or mild pain upon
endodontic treatment in patients with symptomatic
irreversible pulpitis) of maxillary molar buccal infiltra-
tion ranged from 54 to 85%, with an average rate of

Figure 1. Heft-Parker VAS for pain (the numbers across the top were not included in the patient’s VAS).
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64%.23–27 Although not everyone may require an
intraosseous injection for pulpal anesthesia with symp-
tomatic irreversible pulpitis, a number of patients will.
Therefore, local anesthesia was administered in this
fashion to all patients to remove that as a potential
confounding variable.

K-type hand files (Patterson Dental, Saint Paul, MN)
and rotary Vortex files (Dentsply Tulsa, Tulsa, OK)
were used for canal preparation. An apex locator (Root
ZX II, J. Morita USA, Irvine, CA) was then used to
determine the working length approximately 1.0 mm
from the apex and confirmed with a digital radiograph.
The minimum canal preparation was a size 30 with a .04
taper because it was important that complete cleaning
and shaping was performed. Canals were irrigated with
3.0% sodium hypochlorite (Clorox Company, Oakland,
CA) following the use of every third hand and rotary
file. The canals were not obturated. A cotton pellet was
placed, and the tooth was temporized with Cavit (Cavit
G, 3M ESPE, Seefeld, Germany). Complete removal of
pulpal tissue and canal preparation was performed by
the senior author (A.S.).

Before the experiment, the ibuprofen and ibuprofen/
acetaminophen groups were assigned 6-digit random
numbers. The number assignment determined which
drug regimen would be administered postoperatively for
each patient. Only the random numbers were recorded
on the data collection sheet in order to maintain
blinding of the experiment.

The blinding of the ibuprofen and ibuprofen/acet-
aminophen medications was done as follows. A regis-
tered pharmacist compounded identically appearing
tablets of ibuprofen 200 mg (I) and tablets of ibuprofen
200 mg/acetaminophen 216.7 mg (IA). Sixty tablets of
either the I or the IA combination were placed in
identically appearing bottles. The pharmacist prepared
the master code sheet and assigned the random numbers
to the bottles to blind the patient and the operator. A
copy of the master list of random numbers was supplied
by the compounding pharmacist solely to the lead
researcher (M.D.); it was not made available to anyone
else during the data collection period.

At the end of the debridement appointment, the
patients received a bottle containing 60 tablets from
either the I or the IA group. The patients were instructed
to take 3 tablets equating to ibuprofen 600 mg or
ibuprofen 600 mg/acetaminophen 650 mg every 6 hours
as needed for pain. The patients were instructed not to
take any other pain medications during this investigation.
The patients were given a prescription for an escape pain
medication to be used only if the initial study medication
did not manage the pain. The prescription had instruc-
tions to the pharmacist as follows ‘‘Void until the
pharmacy calls ###-###-####’’ (cellular study phone)

prior to filling the prescription,’’ so the patients could not
fill the prescription until the investigator was notified by
the pharmacist. If that occurred, the patients were then
instructed to stop taking all study medications once
starting the escape medication, to avoid potential for
acetaminophen toxicity. Either hydrocodone 5 mg/
acetaminophen 325 mg, 12 tablets, 1–2 tablets every 6
hours or codeine 30 mg/acetaminophen 300 mg, 12
tablets, 1–2 tablets every 6 hours was prescribed to
patients as the escape pain medications.

The patients received a diary to record findings for
4 days posttreatment for pain, percussion pain, and
the amount and type of study medications taken.
Patients received specific instructions on how to tap
on the experimental tooth that had emergency
endodontic treatment and record the findings as their
percussion pain. Starting on the morning after
treatment, patients recorded their pain levels on a
VAS as described earlier for postoperative treatment
pain. Patients also recorded the number of study
medications taken within each 24-hour period. The
patient scheduled their follow-up appointment for 4
days. When patients returned, the investigator went
over the pain diary and collected all unused medica-
tions to verify diary results. Endodontic treatment
was completed after 4 days, at a time determined by
the patient’s schedule.

All results were collected and statistically analyzed.
The patient’s age and presenting pain were assessed
preoperatively using the randomization test. The Mann-
Whitney Wilcoxon test was used to assess differences in
the Corah Dental Anxiety Scale. The chi-square test (or
the Fisher exact test if expected frequencies were ,5)
was used to evaluate preoperative group differences in
gender, tooth location, and upper versus lower arch.
Postoperative pain ratings were evaluated using multiple
randomization tests with p-values adjusted for multiple
comparisons using the step-down Bonferroni method of
Holm. Separate power analyses for every variable being
measured were not calculated. The statistical analysis
was based on the study by Wells et al28 using the Heft-
Parker VAS measurement of postoperative pain. With a
nondirectional alpha risk of 0.05 and assuming a SD of
50 mm, a difference of 635 mm could be detected with a
power of 0.88 with 50 patients per group.

RESULTS

Table 1 shows the preoperative variables. There were no
statistically significant differences between the 2 study
groups with regard to age, gender, presenting pain,
Corah Dental Anxiety Score, specific tooth type, or arch
(ie, upper vs lower arch).

Anesth Prog 66:192–201 2019 Stamos et al 195



Table 2 and Figure 2 present pain ratings by day for

the I and IA groups. On postoperative day 1, moderate

to severe pain was experienced by 61% of the patients in

the I group versus 59% of the patients in the

combination IA group. On postoperative day 2, 58%

had moderate to severe pain in the I group compared

with 51% in the combination IA group. Pain ratings

decreased in both groups over days 3 and 4. The mean

pain scores between the 2 study groups failed to

demonstrate statistically significant differences for any

postoperative day.

Table 3 and Figure 3 illustrate percussion pain by day

between the I and IA groups. On postoperative day 1,

moderate to severe percussion pain was experienced by

61% of the patients in the I group compared with 59%

of the patients in the combination IA group. On

postoperative day 2, 56% had moderate to severe

percussion pain in the I group versus 51% in the

combination IA group. Percussion pain ratings de-

creased in both groups over days 3 and 4. The mean

percussion pain scores between the 2 study groups failed

to demonstrate statistically significant differences for

any postoperative day.

Table 4 and Figure 4 demonstrate the percentage and

mean number of tablets of I and IA taken by day. The

mean number of tablets taken was divided by the

number of participants (excluding the patients taking

opioids) for each day (Table 4). On day 1, 86 and 81%

took I or IA, respectively. The percentage of medica-

tions use decreased over days 2–4. Some patients did not

require analgesic medications because presumably they

had none or mild pain (Table 4). The percentage of

medications use decreased over days 2–4. Some patients

did not require analgesic medications because presum-

ably they had mild or no pain (Table 4).

Table 1. Initial Preoperative Variables for the Ibuprofen (I) and Ibuprofen/Acetaminophen (IA) Groups*

Variable I Group IA Group P Value

Age, y 34 6 11 35 6 12 .6929
Total # patients analyzed 49 53
Gender
Female 29 39 .6861
Male 20 14

Presenting initial pain† 129 6 22 128 6 23 .7103
Initial Corah Anxiety Scale ratings‡ 9 9 .9893
Tooth type .6569
Mandibular
Molars 45% (22/49) 40% (21/53)
Premolars 4% (2/49) 11% (6/53)

Maxillary
Molars 35% (18/49) 41% (22/53)
Premolars 14% (7/49) 7% (4/53)

Arch location .6861
Mandible 49% (24/49) 51% (27/53)
Maxilla 51% (25/49) 49% (26/53)

* There were no significant differences (p . .05) between the 2 groups.
† Mean 6 SD, Heft-Parker VAS ratings (mm).
‡ Median.

Table 2. Percentages and Discomfort Ratings of Postoperative Pain for the Ibuprofen (I) and Ibuprofen/Acetaminophen (IA)
Groups by Day*

Study Group None, % # Mild, % # Moderate, % # Severe, % #
Mean,

mm 6 SD

Difference
in Means,
mm 6 SD

P Value
for Mean

Day 1 I (n ¼ 49) 10% 5 29% 14 49% 24 12% 6 63 6 41 3 6 41 1.000
IA (n ¼ 53) 6% 3 36% 19 53% 28 6% 3 60 6 42

Day 2 I (n ¼ 36) 8% 3 33% 12 44% 16 14% 5 53 6 44 3 6 40 1.000
IA (n ¼ 41) 10% 4 39% 16 44% 18 7% 3 50 6 37

Day 3 I (n ¼ 30) 10% 3 40% 12 43% 13 7% 2 38 6 41 3 6 38 1.000
IA (n ¼ 37) 16% 6 38% 14 43% 16 3% 1 41 6 35

Day 4 I (n ¼ 29) 17% 5 48% 14 31% 9 3% 1 26 6 28 6 6 33 1.000
IA (n ¼ 35) 20% 7 43% 15 31% 11 6% 2 32 6 39

* Patients requiring opioids were excluded on days 2–4.

196 Evaluation of Endodontic Postoperative Pain Using Ibuprofen Versus Ibuprofen/Acetaminophen Anesth Prog 66:192–201 2019



The total number of patients requiring the opioid-

containing rescue medication was 41% (20/49) in the I

group and 34% (18/53) in the IA group, with no

significant difference (p ¼ .8149) noted between the 2

groups. Because pain medication use was evaluated in

the morning of day 1, patients with pain started taking

the ibuprofen or combination ibuprofen/acetaminophen

the day of the appointment following the conclusion of

the endodontic procedure. When their pain was not

managed effectively by the provided study medications

(I or IA), patients converted to taking the escape

medication (Table 4). Because of the escape medication

use, there was a decrease in overall number of study

participants for days 2, 3, and 4. The number of patients

taking the rescue/escape medication each day for the I

and IA groups was as follows: day 1: 26% (13/49) versus

23% (12/53); day 2: 17% (6/36) versus 10% (4/41); day

3: 3% (1/30) versus 5% (2/37); and day 4: 0% (0/29)

versus 0% (0/35) (Table 4). Because of the use of opioid

medications, the total N for each group fell below the

line established by the power analysis for days 2–4. As

such, there may have been statistically significant

differences between the 2 study groups with regard to

pain ratings for days 2–4 that remained undetected due

to the lower number of study subjects available at those

times.

DISCUSSION

Differences in the preoperative parameters of age,

gender, presenting pain, Corah Dental Anxiety Scale,

tooth type, and arch location were minimized as no

statistically significant differences were demonstrated

between the 2 groups (Table 1). This study sampled a

middle-aged population (mean age 34–35 years). The

presenting initial severe pain (128–129 mm) is well

representative of emergency patients with symptomatic

irreversible pulpitis as previously shown (Table 1).14–18

The Corah Dental Anxiety Scale ratings averaged 9,

which would indicate moderate anxiety (Table 1).12

Because the current study evaluated emergency patients

in pain, the occurrence of moderate anxiety would be

expected. Previous studies of patients with symptomatic

irreversible pulpitis found similar anxiety scores.14–18

The influence of tooth type and arch location was

minimized because the teeth were evenly distributed

(Table 1).

Figure 2. Percentages and discomfort ratings of postoperative pain for the ibuprofen and ibuprofen/acetaminophen groups by day.
patients requiring opioids were excluded on days 2–4.

Figure 3. Percentages and discomfort ratings of postoperative percussion pain for the ibuprofen and ibuprofen/acetaminophen
groups by day. Patients requiring opioids were excluded on days 2–4.
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For both the I and IA groups, moderate to severe pain
was reduced from presenting pain levels (Tables 1, 2,
and 3). A portion of this pain reduction would be

associated with debridement of the tooth.29 Moderate to
severe pain was experienced by 59–61% of the patients
on postoperative day 1 and 50–57% of the patients on
day 2, with the pain ratings continuing to decline over
the next 2 days. Hargreaves and coauthors30 measured

the amount of mechanical allodynia that was present in
patients diagnosed with irreversible pulpitis and symp-
tomatic apical periodontitis. The authors found a 77%
pain threshold reduction in teeth diagnosed with
irreversible pulpitis compared with the contralateral

side.30 This mechanical allodynia may be related to the
sensitization of pulpal and periapical mechanoreceptors
occurring while the patient is experiencing a toothache
and possibly central sensitization.30 These theories may
offer an explanation why patients may still report pain

associated with a symptomatic vital tooth that has
undergone endodontic debridement.

For the I and IA groups, moderate to severe
percussion pain was experienced by 60–63% of the
patients on postoperative day 1 and 47–59% of the
patients on day 2, with the percussion pain ratings

decreasing over the next 2 days (Table 3). There was no

statistically significant difference between treatment
groups for percussion pain. Percussion pain ratings
mimicked the pain ratings (Tables 2 and 3). Postoper-
ative percussion pain may be experienced due to the
inflamed periapical tissues, mechanical allodynia (diag-

nosis of symptomatic apical periodontitis), and/or the
result of the cleaning and shaping procedure.

Regarding postoperative pain of the intraosseous
injection, a previous study found approximately a 7–
15% potential for moderate pain associated with either
a primary (used as the only injection) maxillary or
mandibular intraosseous injection using the Stabident
system.31 Regarding the tooth ‘‘feeling high,’’ Gallatin et
al31 reported a 5–15% incidence. While these 2 factors

(postoperative moderate pain and the tooth ‘‘feeling
high’’) may have contributed to postoperative and
percussion pain, they would not account for the high
moderate to severe postoperative pain ratings on day 1
and 2. As such, it was felt the pain was most likely due
to the periapical diagnosis of symptomatic apical
periodontitis (inflamed, allodynic periapical tissue).

Acetaminophen’s proposed mechanisms of action are
through inhibition of COX, inhibition of the opioid

cannabinoid and serotonergic systems, and AM404
TRPV1 inhibition.32 While the acetaminophen mecha-

Table 3. Percentages and Discomfort Ratings of Percussion Pain for the Ibuprofen (I) and Ibuprofen/Acetaminophen (IA) Groups
by Day*

Study Group None, % # Mild, % # Moderate, % # Severe, % #
Mean,

mm 6 SD

Difference
in Means,
mm 6 SD

P Value
for Mean

Day 1 I (n ¼ 49) 10% 5 29% 14 49% 24 12% 6 63 6 41 3 6 41 1.000
IA (n ¼ 53) 6% 3 36% 19 53% 28 6% 3 60 6 42

Day 2 I (n ¼ 36) 11% 4 33% 12 42% 15 14% 5 60 6 39 10 6 38 1.000
IA (n ¼ 41) 10% 4 39% 16 44% 18 7% 3 50 6 37

Day 3 I (n ¼ 30) 10% 3 40% 12 43% 13 7% 2 40 6 34 7 6 34 1.000
IA (n ¼ 37) 16% 6 40% 15 40% 15 3% 1 47 6 35

Day 4 I (n ¼ 29) 17% 5 48% 14 31% 9 3% 1 26 6 28 16 6 33 1.000
IA (n ¼ 35) 23% 8 40% 14 31% 11 6% 2 42 6 38

* Patients requiring opioids were excluded on days 2–4.

Figure 4. Percentage of patients taking ibuprofen, ibuprofen/acetaminophen, and opioid. Opioid percentages are presented on top
of the ibuprofen and ibuprofen/acetaminophen percentages.
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nisms may be different and complimentary to ibuprofen,

the complex interaction of peripheral mediators and
central effects may not be superior in all pain models.5,28

Wells et al28 demonstrated no difference between
ibuprofen and an ibuprofen/acetaminophen combina-
tion in postoperative pain control in symptomatic teeth

with pulpal necrosis and spontaneous pain.

In teeth diagnosed with symptomatic irreversible

pulpitis, the pulpal tissues are inflamed, with the
inflammation spreading to the periodontal ligament

resulting in a diagnosis of symptomatic apical periodon-
titis. While the inflamed pulpal tissue is removed during
endodontic debridement, the periapical tissue is basical-

ly left untreated, with the periapical inflammation
persisting. The continued periapical presence of various

inflammatory mediators, and their possible central
nociceptive effects, is the mostly likely reason why the

study medications (I/IA) were not totally effective.

There are many endodontic studies evaluating post-
operative pain.33–40 It is difficult to correlate their results

with the current study because of the inclusion of
necrotic and vital healthy teeth, use of a single

medication dose, and the limited evaluation time of 8
or 24 hours.

Most ibuprofen and ibuprofen/acetaminophen use

was in the first several days and decreased over the 3
days paralleling the decreasing pain ratings (Table 4).

Patients were instructed to take the I or IA every 6 hours
as needed for pain. Because the mean number of tablets

taken reflects an overall mean, some patients may have
taken more tablets than other patients who had less

pain. While possible, it was felt highly unlikely that the
study patients were poor at following the analgesic
instructions. However, the exact cause of the overall

mean number of tablets taken being low in both groups

remains unknown. Perhaps, this pattern simply reflects

the clinical course of postoperative analgesic use by
these patients in the specific groups being studied.

The analgesic medications were prescribed to be
taken ‘‘as needed for pain’’ rather than requiring the

dose be taken every 6 hours for the duration of the
study. One problem with giving medications in a

required manner (every 6 hours) clinically is that
patients may be required to take medications when

no longer indicated thereby increasing the risk of side
effects. While a required regimen may make sense for a

drug trial lasing only 3–12 hours, medications for this
study were prescribed ‘‘as needed for pain.’’ This gave

patients the option to take the analgesic medications
when they felt it was needed.

The percentage of patients requiring the escape opioid

medication was 41% (20/49) in the I group and 34%
(18/53) in the IA group, which was not found to be a

statistically significant difference. Therefore, even
though ibuprofen or the combination of ibuprofen/

acetaminophen was available, 34–41% of the patients
still required rescue therapy with the opioid-containing

escape medication. It is possible that patients opted to
use the escape medication thinking it would give

superior pain relief, since it was a prescription and also
contained an opioid. Wells et al,28 in a study comparing

ibuprofen versus ibuprofen/acetaminophen use for
postoperative endodontic pain in symptomatic patients

with a diagnosis of pulpal necrosis, found that while
there was no statistically significant difference between

the 2 groups in terms of analgesic use, approximately
20% of patients in both groups required opioid

medication to control their pain. As stated by Moore
and Hersh,5 ‘‘Patients having pain before treatment and

severe postoperative pain may need alternative analgesic

Table 4. Patients Requiring No Analgesics and Those Taking Ibuprofen or Ibuprofen/Acetaminophen, Plus Those Requiring
Opioids, As Well As the Mean Number of Ibuprofen or Ibuprofen/Acetaminophen Combination Tablets Taken by Day

Study Group

Requiring
No Analgesics,

# (%)

Taking
I or IA,
# (%)

Requiring
Opioids,
# (%)

Average # of
I or IA Tablets
Taken/Day,
Mean 6 SD

Day 1 I (n ¼ 49) 7 (14) 42 (86) 13 (26) 4.5 6 3.0
IA (n ¼ 53) 10 (19) 43 (81) 12 (23) 5.2 6 4.0

Day 2 I (n ¼ 36) 12 (35) 24 (67) 6 (17) 3.8 6 3.4
IA (n ¼ 41) 14 (34) 27 (66) 4 (10) 3.9 6 3.8

Day 3 I (n ¼ 30) 12 (40) 18 (60) 1 (3) 3.6 6 3.7
IA (n ¼ 37) 16 (43) 21 (57) 2 (5) 3.0 6 3.6

Day 4 I (n ¼ 29) 14 (48) 15 (52) 0 (0) 2.9 6 3.3
IA (n ¼ 35) 19 (54) 16 (46) 0 (0) 2.7 6 3.8

Total Number of Patients Requiring Opioids

Study Group # % P Value

I (n ¼ 49) 20 41% .8149
IA (n ¼ 53) 18 34%
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strategies that include opioids.’’ While opioid analgesics
can be prescribed for the treatment of acute pain, the
objective is to ensure prescribing the lowest dosage for
the shortest period of time. Currently, the abuse of
opioids further emphasizes that effective, alternative
nonopioid medications need to be developed for clinical
use.
Further studies should address the most effective

medications, dose, timing, and future drugs to control
postoperative endodontic pain. The risks that come with
taking any medication should be weighed against any
potential benefits.41 Combination dosing versus alter-
native dosing schedules is a key topic and likely next
step in endodontic pain management research. While
alternating dosing may be considered an ideal topic for
future studies, the first step was to assess if there was
any advantage to using ibuprofen in combination with
acetaminophen over use of ibuprofen alone. Comparing
the effectiveness of ibuprofen 600 mg with and without
acetaminophen 1000 mg every six hours is another topic
that warrants consideration for future studies.

Conclusion

In conclusion, there was no statistically significant
difference between ibuprofen 600 mg versus the combi-
nation of ibuprofen 600 mg/acetaminophen 650 mg as
prescribed every 6 hours for the reduction of postoper-
ative pain following endodontic debridement in patients
with symptomatic irreversible pulpitis and symptomatic
apical periodontitis.
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