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Various treatment regimens for the relief of pain
during endodontic therapy, including relief of oc-
clusion, pre-medication, establishment of drain-
age, and intracanal and systemic medications are
presented. In addition, the rationale for the use of
placebos is discussed.

Se presentan varios regimenes de tratamiento
para el alivio del dolor durante la terapia endodón-
tica, inclu-yendo el alivio de la oclusión, premedica-
ción, estable-cimiento de un drenaje y medicaciones
sistemáticas y dentro del conducto. Además, es
discutido el uso racional de placebos.

TREATMENT OF PAIN DURING
ENDODONTIC THERAPY

Because the etiological factors often cannot be precisely deter-
mined, many treatments have been empirically advocated for the
prevention or alleviation of symptoms during root canal therapy.
These include: relief of occlusion; premedication of the pulp cham-
ber or root canal; the establishment of drainage through the root
canal, or by the excision of the overlying tissues; and various
medications applied to the root canal or administered systemically.
No specific treatment is universally accepted. Each treatment has
it advocates, but many of the regimens may be successful because
of the placebo effect.

The following discussion of each of these treatment regimens is
based on the available evidence which has been published.

Relief of Occlusion

Occlusal relief prior to endodontics has been advocated by
Cohen (1) for the prevention of postoperative endodontic pain.
Other endodontists (2–5) have recommended occlusal relief
prior to endodontic therapy only in teeth with painful periapical
symptoms. Many endodontists reduce the occlusion of teeth
undergoing endodontic therapy when painful symptoms develop
(6). However, in a controlled study on 49 patients, Creech et al.
(7) found that relieving the occlusion was no more effective
than mock-occlusal relief for relieving postoperative, sponta-
neous pain and duration of pain. However, their study did not
determine whether occlusal relief would help patients with
several preoperative pain.

Premedication of the Pulp Chamber or Root Canal at the
First Appointment

The concept of medicating the pulp chamber or root canal to
reduce the possibility of flare-ups due to the forcing of infected
debris into the periapical tissues appears to be desirable. However,
the benefits seem to be more imaginary than realistic. The inci-
dence of painful exacerbations in patients whose root canals were
premedicated prior to instrumentation has not been found to be
different than in those whose root canals were completely instru-
mented (8, 9).

Establishment of Drainage

Inflammatory edema is induced by chemical mediators, espe-
cially the leukotrienes (LT’s) and the vasodilator prostatglandins
(PG’s) E2 and I2; suppuration usually results from infections. In the
presence of suppuration, drainage of exudate is the most effective
method for reducing pain and swelling. The relief is frequently
dramatic. Drainage is most simply accomplished by removing the
temporary dressing from the root canal or by removing the tem-
porary filling in the access opening. In most instances, the accu-
mulated exudate will surge from the root canal, affording imme-
diate relief. However, upon occasion, no exudate will emerge; it
may be blocked by packed dentinal shavings in the apical third of
the root canal.

Passing a root canal instrument, such as a file or reamer, through
the caked material may help to establish the flow of exudate. In
exceptional cases, the exudate is either absent or cannot be evac-
uated through the root canal. Surgical intervention is then neces-
sary. The removal of the alveolar bone over the apex of the tooth
root (creation of an artifical sinus tract), or a soft tissue incision
when swelling has occurred (10) usually affords relief. The root
canal can then be resealed, usually without further discomfort to
the patient.

After the exudation is reduced, the access opening to the root
canal can be temporarily closed again. Many endodontists prefer to
leave the root canal open until symptoms have subsided. In our
experience and those of Weine et al. (11) and August (12), this
exposure to the oral flora serves no useful purpose and may
actually cause subsequent flare-ups when additional treatment is
undertaken. Exposure of the root canal to salivary products loga-
rithmically increases bacterial growth, introduces new microorgan-
isms, activates the alternate complement pathway, and may en-
hance bradykinin production, all leading to the exacerbation of
pain.
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Intracranial Medicaments

Among the medicaments claimed to afford relief from, or to
prevent, painful exacerbations during root canal therapy are anti-
microbial agents, irrigating solutions, sulfa compounds, and cor-
ticosteroids.

ANTIMICROBIAL AGENTS

Most intracanal medicaments are used primarily for their anti-
microbial action. Since microorganisms are responsible for exac-
erbating inflammation, it would appear that the intracanal place-
ment of root canal antiseptics and germicides should at least
indirectly reduce posttreatment pain. Such does not appear to be
the case in most instances.

The anodyne properties of formocresol, cresatin, eugenol, cam-
phorated monochlorphenol, and iodine-potassium iodide have been
studied (13, 14). None appeared to be particularly effective, nor
was there any significant relationship between interappointment
pain and the type of therapy used (15).

IRRIGATING SOLUTIONS

Our clinical experiences have indicated that the type of irrigat-
ing solution used makes little difference in the incidence of post-
operative discomfort, providing that the irrigating solution is not
forced beyond the foramen of the tooth. However, Harrison et al.
(16) found that there was a higher incidence and degree of pain in
patients whose canals were either not irrigated or irrigated with
saline solution, compared with those irrigated with 5.25% sodium
hypochlorite and 3% H2O2. An added benefit of such irrigation,
even at 0.5% sodium hypochlorite (17), is its antibacterial activity,
including that against Gram-negative anaerobes which produce
endotoxin (18, 19).

Buttler and Crawford (18) found that, in vivo, small amounts of
endotoxin were detoxified by 2.6% solutions of NaOCl. However,
large amounts of endotoxin were not. On the other hand, formo-
cresol, 5.25% NaOCl, and 3% H2O2 have not been found to
increase the incidence of interappointment pain (15, 20–22). Since
the induction of pain in endodontic therapy is multifactorial, it is
difficult to attribute a lower pain incidence specifically to the use
of any particular irrigant.

SULFA COMPOUNDS

When placed in the root canal, sulfa compounds have been
reported to dramatically reduce the incidence of pain during end-
odontics. Nygaard-Östby (23) and Frank et al. (24) have reported
impressive results with these drugs. On the other hand, our studies
have shown that the sulfonamides yielded no better results than
placebos (25).

CORTICOSTEROIDS

The anti-inflammatory activity of corticosteroids is based partly
on their ability to retard lysosomal release from cells by inhibiting
fusion of lysosomes with their target membranes (26). In addition,
corticosteroids inhibit the liberation of free arachidonic acid from
the phospholipids of the cell membrane by phospholipases. On the

other hand, aspirin and other nonsteroidal anti-inflammatory drugs
block the enzymatic conversion of arachidonic acid to the PG’s by
inhibiting the cyclo-oxygenase responsible for oxygenation (27).
The formation of LT’s is apparently unaffected by the nonsteroidal
anti-inflammatory agents. However, steroids not only prevent the
formation of PG’s and thromboxanes but also LT’s and other
oxygenated derivatives. It would thus appear that the therapeutic
effects of steroids, which are not shared by aspirin-like drugs, are
due not only to the inhibition of PG formation but also the inhi-
bition of LT formation.

Cortisone also appears to have the ability to obtund pain, pos-
sibly because of its effect on stabilizing membranes. Although the
exact mechanism is not known, the hormone may cause hyperpo-
larization of the nerves in the inflamed area or it may enhance the
production of cyclic AMP, which in turn, activates a protein
kinase. The kinase may cause phosphorylation of a protein con-
stituent of the nerve cell membrane, leading to a change in mem-
brane permeability (28). Increase of cyclic AMP causes a hyper-
polarization that reduces transmission of nerve impulses.

A number of investigators have reported that corticosteroids
placed into the root canal control pain successfully (29–33).

The disadvantage of using corticosteroids in endodontic therapy
derive from their effects on inflammatory cells. Although the
density of the inflammatory infiltrate in the periodontal ligament
may be reduced by corticosteroids (34), they interfere with phago-
cytosis and protein synthesis. As a result, infections may become
rampant and repair may be impaired or delayed.

SYSTEMIC DRUGS

Antibiotics

Antibiotics have been used, both locally and systemically, in
anticipation of or for the relief of pain during endodontic therapy.
Whether the pain-reducing effects of antibiotics are imagined or
real remains to be documented. The systemic use of antibiotics
should be restrained generally but appears to have some value
when the patient exhibits signs of systemic involvement, such as
cellulitis, fever, malaise, and toxemia. Even then, the choice of
antibiotic is frequently empiric. The overuse of antibiotics risks the
induction of hypersensitivity or anaphylactic reactions, systemic
side effects, and the development of resistant strains of microor-
ganisms.

Group A streptococci (Streptococcus pyogenes), which are re-
sponsible for many human infections, have a number of charac-
teristics that exhibit antigenic variation of virulence. These include
the hyaluronic capsule, the streptococcal chemotactic factor, and
the M proteins. The last, M proteins, are responsible for the ability
of these streptococci to resist phagocytosis by polys. Strains of new
M proteins have arisen in populations experiencing frequent in-
fections (35).

Most of the studies of the past few years, dealing with the
sensitivity of microorganisms to various antibiotics, must now be
discarded.

The use of the most popular antibiotic, penicillin, is based on the
predominance of penicillin-sensitive microorganisms reportedly
found in infected root canals.

Although most strains of bacteria found in endodontic infections
are susceptible to penicillin, some, such as the anaerobic pep-
tostreptococci, Bacteroides fragilis, are resistant (36–38). Despite
many new antibiotics, bacteria have responded by the rapid evo-
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lution of genetic variants which are resistant to all antibiotics. It
seems that, in time, totally resistant bacteria emerge and, in many
cases, predominate. Increasing numbers of strains of pathogens,
such as Streptococcus viridans and Staphylococcus aureus, origi-
nally susceptible to penicillin (39), are becoming resistant (38, 40).
Resistance is transferred from organism to organism by packages
of genes, called plasmids (41). Such transference may occur both
within and across species lines by conjugation (42). Many of the
genes specifying antibiotic resistance are found on movable ele-
ments of DNA called transposons (43). Penicillin-sensitive organ-
isms, such as Bacteroides melaninogenicus, may produce �-lac-
tamase (a penicillinase) which renders them penicillin-resistant
(44, 45). Such resistant strains may then protect other pathogens
that would normally be susceptible to penicillin.

There appears to be a trend toward an increase in the number of
anaerobic dental infections (46, 47). In such cases, some antibiot-
ics, such as clindamycin or tinidazole, may be effective, but the
organisms may be resistant to erythromycin, demeclocycline, or
doxycycline (45). In a few cases of cellulitis induced by mixed
anaerobic and facultative streptococcal root canal infections, Ma-
tusow and Goodall (48) obtained good resolution by root canal
treatment and by using erythromycin.

The rational selection of an appropriate antibiotic to control root
canal infections should depend on culturing and sensitivity testing.
However, there are no significant studies which show that any
specific antibiotic is capable of reducing or eliminating painful
exacerbations during endodontic therapy.

Corticosteroids

Systemic corticosteroids have been successfully used to reduce
pain and swelling mainly in oral surgical procedures (49–53). In a
controlled study, Marshall and Walton (54) found that intramus-
cular injection of 4 mg of dexamethasone significantly reduced
both the incidence and severity of pain 4 h after single-appointment
endodontic therapy. After 24 h, pain incidence was still less than
in the controls, but the results were not statistically significant.

Tryptophan

Tryptophan is an essential amino acid. When ingested, a small
amount is carried past the blood-brain barrier into the brain. There
it is utilized by certain brain neurons for conversion into serotonin
(5-hydroxytrypt-amine). Centrally, serotonin plays a role in vari-
ous behavioral responses, including elevation of pain threshold.
Shpeen et al. (55), in a controlled study, reported that when 3 g of
tryptophan were given daily to 25 patients, there was a significant
reduction in postendodontic treatment pain after 24 h, compared
with a control group.

ANALGESICS

Nonnarcotoc Analgesics

Nonnarcotic analgesics relieve pain without altering conscious-
ness. They are relatively ineffective against severe pain; however,
they can control most pain of dental origin.

The nonnarcotic analgesics are a heterogeneous group of syn-
thetic organic compounds. They may act at the receptor site,
controlling the cause of the pain; at the cord, affecting the trans-

mission of pain impulses, or, at a central level, altering the per-
ception of pain.

The analgesics that act at receptor sites presumably reduce the
output of impulses from the receptors, but they may also counteract
the chemical mediators produced as a result of the inflammatory
response. In that case, the analgesic effect reduces the firing of
nerve impulses. One of the substances implicated as a pain medi-
ator is bradykinin. The thromboxanes and PG’s E2 and F2 appear
to exacerbate the pain induced by bradykinin (56).

Among the analgesics that act primarily on the pain perception
threshold are salicylates (aspirin); combinations of aspirin, phen-
acetin, and caffeine; acetophenetidin (Phenacetin); acetaminophen
(Liquiprin, Tempra, Tylenol, and Valadol); and propoxyphene
(Darvon).

Nonsteriodal Anti-Inflammatory Agents

The anti-inflammatory and the analgesic activities of nonsteroi-
dal anti-inflammatory agents (NSAIA’s) are primarily due to their
inhibition of PG production by inactivating the enzyme, cycloox-
ygenase (57). They may also inhibit phosphodiesterase, leading to
increased cyclic AMP production (58).

The drug of choice for mild to moderate pain has always been
aspirin. It is the most efficient nonnarcotic analgesic. It is also
antipyretic, has a peripheral anti-inflammatory effect, and appears
to be antagonistic to the action of bradykinin (59). The analgesic
and anti-inflammatory actions of aspirin are based on its inhibition
of cyclooxygenase. Aspirin has also been shown to cause hyper-
polarization of the neural cell membrane due to an increase in
permeability of the potassium ion and a decrease in that of the
chloride ion (60).

Analgesics may also abolish pain awareness by acting on the
dorsal horn cells and the reticular formation. Although aspirin does
not appear to affect reticular pathways, a small portion (about 10%
of the plasma level) has been detected in the brain (61). Never-
theless, the hypothalamus appears to be the primary site for the
action of aspirin in the central nervous system (62).

Aspirin should not be used for patients who are prone to gas-
trointestinal stress or those who are allergic to it. In those cases,
acetaminophen is a better substitute than phenacetin since it is
somewhat less toxic. Both acetaminophen and phenacetin have
analgesic and antipyretic effects similar to those of aspirin. How-
ever, they have only weak anti-inflammatory effects. In some
cases, combinations of aspirin with phenacetin and caffeine appear
to increase analgesic effects. However, none of the mixtures,
including the traditional aspirin-phenacetin-caffeine combination,
have been shown to have greater advantages than aspirin alone
(62).

More recently, other nonsteroidal anti-inflammatory agents
have been reported to be more effective than aspirin, with less side
effects (63).

The early NSAIA’s were phenylbutazone and indomethacin.
Because of their toxicity, many newer compounds have subse-
quently been developed and marketed. These include tolmectin
(Tolectin), ibuprofen (Motrin), naproxen (Naprosyn), and fenopro-
fen (Nalfon), among many others. All have been reported to be
superior to aspirin as analgesics, at least following oral surgical
procedures (63).

Reports of the efficacy of NSAIA’s for relieving postendodontic
pain are meager. In one study, empirin with codeine #3, Synalgos-
DC, and Motrin were found to be equally effective for the relief of
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postendodontic pain after 3 h (64). There were no reports after
longer periods. In an unpublished study, Sas et al. found that the
ibuprofen was no better than placebo in relieving pain following
endodontic treatment. A possible reason may be that the formation
of LT’s and possibly other chemical mediators is not blocked by
currently available NSAIA’s.

Pentazocine (Talwin) belongs to a class of compounds called
benzomorphans; however, it is inappropriate to group this drug
with morphine and the other opiates. When given orally in doses
of 50 mg, it is a less effective analgesic than 650 mg of aspirin (65).
In addition, adverse side effects, such as drowsiness, dizziness,
nausea, vomiting, sweating, and constipation, may be induced.
Furthermore, it has been reported that administration of this drug
caused hallucinations (66, 67).

When combined with 650 mg of aspirin (Talwin compound), the
quantity of pentazocine can be reduced to 25 mg. Such mixtures
have been reported to have analgesic effects superior to aspirin
alone (65).

Failure to control pain with nonnarcotic analgesics may require
the use of narcotic analgesics.

Narcotic Analgesics

Narcotic analgesics are most commonly prescribed for relief of
severe pain. Most of the more potent analgesics (morphine, co-
deine, meperidine, pentazocine, and percodan) are primarily nar-
cotics. They react with neurons in the brain stem, spinal cord,
thalamus, and cerebral cortex (67), although the exact site of the
action is unknown. However, the opiate receptors for enkephalins
and endorphins have been found in the brain and hypophysis,
particularly in the limbic system and the periaqueductal gray
matter. The attachment of an opiate to one of these sites triggers a
series of biochemical steps that are not yet completely understood.
Simon (69) has theorized that the binding of opiates to receptors
causes the release of sodium, which then enhances analgesia. Also,
the endorphins may inhibit the production of cyclic AMP, which
might counteract the pain-enhancing properties of the PG’s.

The narcotic analgesics act primarily by controlling the reaction
to pain. Sharp, localized pain is poorly relieved by the opiates,
which effectively relieve duller, more chronic, and less severe
pain. However, they are capable of raising the pain reaction thresh-
old by causing relaxation, apathy, and freedom from anxiety. The
control over the effects of stimuli and the euphoria that opiates
produce are blocked by naloxone (70).

The commonly used narcotic analgesics consist of morphine,
codeine, meperidine, and propoxyphene.

Morphine is the drug of first choice for severe pain (Reference
Handbook of the Medical Letter on Drugs and Therapeutics,
1975). Previously, morphine was not found to be effective when
administered orally. However, an effective oral morphine has now
been formulated (Roxanol). Alternative drugs can be used when
oral routes of drug administration are desired. These include nar-
cotic analgesics (codeine, hydrocodone, oxycodone, and pholcod-
ine), or combinations of narcotic analgesics and other drugs. Most
of these opiate drugs produce approximately the same incidence
and degree of unwanted side effects in equianalgesic doses (71).
However, the availability of a wide range of semisynthetic and
synthetic surrogates provides for therapeutic flexibility.

The optimum, recommended dosage for each analgesic affords
the maximum pain-relieving action. Increasing the amount does
not raise the pain threshold significantly; rather, it prolongs the

effect only slightly and accentuates side effects. The most effective
way of dealing with pain is the repeated administration of one
agent at regular intervals to keep the threshold high (72).

Although narcotics are effective for control of pain in pathosis,
Beecher (73) has found it impossible to demonstrate any depend-
able relationship between pain threshold and narcotic dosage. For
example, only a few patients experience high-intensity pain during
their early postoperative period. However, since anxiety and reac-
tivity to pain may be at a high pitch during the early postoperative
period, narcotics and sedatives tend to be given too freely. Dodson
and Bennett (74) found that patients could be kept free of suffering
after operation if there were nurses available with sterile hypoder-
mics of saline to provide relief of pain upon request. These patients
were as comfortable as those receiving opiates. Also, instructions
and assurances by the doctor reduced the number of times post-
surgical patients requested pain-relieving drugs (75).

There is no specific analgesic that is preferentially effective for
the pain induced during root canal therapy.

Since pain consists of the actual perception of the painful stimuli
and their psychic modifications, the drugs prescribed for the relief
of pain during endodontic therapy may alter either of these com-
ponents. Thus, the prescription of an analgesic should not be made
randomly.

The patient’s previous experience with analgesics frequently
affects the potency of the drug. For example, codeine should not be
prescribed if it was not effective previously or had produced
undesirable side effects, such as nausea or intestinal upset. Fre-
quently, patients will report earlier satisfaction with less powerful
analgesics or even with placebos. Consequently, it is wise to ask
the patient what medications have been found in the past to be
effective for pain relief. The same medications should then be
prescribed, even if the patient’s confidence in the drug is not shared
by the dentist. Only if the medication is medically contraindicated
should the dentist disregard the patient’s preference.

Placebos

Relief of pain need not be related to the amount of analgesic
administered. In fact, pain may be relieved by administration of
placebos.

Placebos are pharmacologically inert substances that nonethe-
less have a therapeutic effect. They act by alleviating anxiety and
are fairly effective in a high percentage of cases. As analgesics,
they mimic the action of active drugs. In 15 studies, Beecher (76)
has shown that about 35% of more than 1,000 patients reported
relief of pain from severe postoperative wounds after receiving a
placebo. Placebos have also been reported to relieve headaches in
52% of patients (77) and pain from angina pectoris in 38% of
patients (78, 79).

Administration of placebos have been shown to have other
beneficial effects. Burger (80), in a review of the placebo effect,
has reported that saline injections reduced asthma attacks in one-
third of asthmatic patients. Sugar blood levels have been controlled
by the use of placebos in 62% of patients with diabetes. Ninety-two
percent of patients with peptic ulcers have reported improved
symptoms following placebo usage. Symptoms have also been
improved in 80% of patients with rheumatoid and degenerative
forms of arthritis.

In addition, toothaches have been cured by placebos in a re-
markably high percentage of cases. Shapiro (81) comprehensively
reviewed the history of the effects of placebos. He revealed that, in
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1794, Dr. R. Gerbi, an Italian professor, published a manuscript in
which a miraculous, year-long cure for toothache was described. A
worm species, Curculio antiodontalgious, was crushed between
the thumb and forefingers of the right hand. The patient was then
instructed to touch the affected part of the tooth with his fingers.
As determined by an investigatory commission, 431 of 629 (69%)
toothaches were stopped immediately. This discovery was later
advanced by Dr. Carradori, court physician at Weimar, who sub-
stituted the more pleasant ladybird in the prescription, and an
official commission confirmed the immediate relief of toothache in
65 of 70% of the cases.

Soon afterwards, an English paper was published in which the
following prescription for toothache was reported: “fill your mouth
with milk and shake it until it becomes butter,” in this way at least
three out of four toothaches cease immediately and without fail (82).

But by far the most dramatic cure for a toothache was reported
in the June 30, 1977 issue of Moneys-worth (p. 7): “Man Takes
Shot for Tooth Pain”—Montevideo, Uruguay—To end the tor-
menting pain of toothache, an Uruguayan farmer shot away the
tooth with a .22 caliber pistol. Hospital officials in Salto, 300 miles
northwest of Montevideo, said Ernesto Erosa, 29, was recovering
from the gunshot that not only demolished his tooth, but also his
gums, his lower lip, and jaw.”

Modern versions of toothache remedies take the form of “toothache
drops,” which at least contain a topical anesthetic, chlorobutanol.

The observed effects of drug administration are a combination
of the pharmacological and the placebo (83). Frequently, the pla-
cebo effects are based on the patient’s comprehension of, and
emotional response to, drug administration (84). Improvement in
psychiatric patients has even been noted to occur even when the
patients knew they were receiving placebos (85).

Stangely, placebos are 10 times more effective in relieving pain
of pathological origin than they are in relieving contrived pain
(86). Their greater effectiveness is based on their ability to control
the anxiety present in a diseased state, which is more intense than
the anxiety in an experimental situation.

The therapist himself exerts a potent placebo effect (80). His
conviction that an analgesic is effective is communicated to the
anxious patient’s expectations of relief (77). Moreover, the instruc-
tions or suggestions given the patient are powerful aids in the
control of pain. In addition, patients who receive information about
possibly unpleasant consequences of impending surgical proce-
dures are less likely to overreact to postsurgical pain (87). Simple
admission to a modern hospital has a dramatic placebo effect on
some patients, and the performance of a series of diagnostic tests
may also, at times, alleviate pain. A placebo does not have to be a
medication. It can be a person, a procedure, a place, or ritual.

When a therapist has confidence in a particular drug or treat-
ment regimen it is frequently successful; the enthusiasm of the
practitioner is transferred to the patient (77). A pill is a potent
symbol of the therapist; it supports the patient in the doctor’s
absence. It reinforces the patient’s desire to get better, may fulfill
a need to be punished, or may even satisfy a need to feel dependent.
Strangely, a pill may be effective even though the patient knows it
is a placebo (85). Furthermore, placebos are capable of enhancing
endorphin production with resultant pain relief (88).

As Dinnerstein et al. (84) have noted, some of the effects of drug
administration are based on the patient’s comprehension of the
expected effects and the instructions and suggestions given by the
therapist. A sympathetic and professional attitude on the part of the
dentist can provide a most important therapeutic benefit.

TREATMENT OF PAIN AFTER COMPLETION OF
ENDODONTIC THERAPY

Following the completion of endodontic therapy, patients occa-
sionally complain of pain, especially on biting and chewing. The
incidence of such pain after root canal filling is small (89), and the
number of treatment visits apparently makes little difference (90, 91).

The reported incidence of postoperative pain following single-
or multiple-visit endodontic treatments varies considerably. In
some studies, single-visit procedures produced less pain (92). In
others, the incidence was the same (93–95).

In a few studies, single-visit procedures produced a much higher
incidence of posttreatment pain (96–98).

There appears to be a tendency toward increased incidences of
postoperative discomfort when pain is present preoperatively (22,
54, 93). Endodontic treatment of posterior teeth also seems to
produce more postoperative discomfort (93, 96), especially after
single-visit procedures (92). Fox et al. (99) found that 90% of the
teeth treated endodontically in one visit were free of spontaneous
pain after 24 h, whereas 82% had little or no pain on pressure.
Pressure pain usually lasts longer than spontaneous pain. These
painful episodes are usually caused by the pressures inherent in the
insertion of the root canal filling materials or by the chemical
irritation from the ingredients of the root canal cements or pastes.
Overextending the root canal filling material beyond the foramen
increases the incidence of subsequent pain (22). The ensuing
periapical inflammation results in the firing of proprioceptive
nerve fibers in the periodontal ligament. As a rule, these effects are
short-lived and abate within a 24- to 48-h period. No treatment is
usually necessary. The persistence of pain on biting, especially
when accompanied by swelling, is an indication that a severe, acute
inflammation has developed. Such cases usually require surgical
intervention, such as periapical curettage. Persistent sensitivity or
pain for longer periods may indicate failure of resolution of the
inflammation in the periradicular tissues. In rare cases, inflamed
but viable pulp tissue may be left in the root canal and may receive
nutrition from accessory canals in the area. Retreatment of the root
canal is then indicated.

Another possible cause for persistent pain after root canal ther-
apy is a fracture of the crown or root. Cracks in the dentin may
result from excessive pressure during the insertion of the root canal
filling material or from masticatory pressures. These teeth even-
tually require extraction.

In rare cases, paresthesia and pain of the lower jaw has been
induced by overinstrumentation or overextension of root canal
filling material (100, 101), especially with paraformaldehyde prep-
arations (102, 103). Although the paresthesias are usually tempo-
rary, a few have been reported to persist for longer than 1 yr,
especially after periapical surgery (104, 105).

Acupuncture

Acupuncture has been used for dental analgesia with good
success in a number of dental procedures (107, 108). With respect
to endodontics, Gross and Morse (109) found that the depth of
induced analgesia was not enough to permit pain-free pulp extir-
pation in most cases; supplementary injections of local anesthetics
were needed. They concluded that acupuncture was not practical as
a routine procedure for clinical endodontics. In another study
(110), acupuncture was reported to be effective (at the 90%�
level) for the relief of “tooth-related pain.” In this group were an
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unspecified number of patients who complained of intense post-
operative endodontic pain; their pain was reduced to tolerable
levels within 15 to 20 min. This relief lasted indefinitely in almost
50% of the cases.

The effects of acupuncture are possibly due to the central release
of endorphins (111–113).

At the present time acupuncture is not used to treat endodontic
flare-ups, possibly because most endodontists are not familiar with
the technique. Furthermore, as with many pain control techniques,
the popularity of acupuncture has waned.

Explanations and Instructions

Detailed explanations of the procedures, the expected benefits,
and the possible pain responses help to allay the patients’ anxiety
and apprehension and reduce tension (114, 115). Patients were
more willing to endure pain if it was predicted. Janis and Mann
(87) have shown that such explanations enable patients to cope
better with operations and reduce the number of analgesics. Pa-
tients prefer to know what will happen and that knowledge reduces
the impact of aversive stimuli (116). Furthermore, there is an
increasing body of evidence to show that stress can suppress the
immune system, rendering organisms more vulnerable to certain
diseases and neoplasias. Stress reduces the level of circulating
antibodies and suppresses the reactivity of lymphocytes to mito-
genic and antigenic stimulation. The activity of natural killer
lymphocytes is also suppressed in humans who cope poorly with
the stresses of life changes. Such suppression may be mediated by
endogenous opioid peptides (117).

Specific instructions relating to therapeutic regimens, such as
application of ice, exact timing for ingestion of analgesics, and
possible alterations in the character of pain also result in an
elevation of pain threshold (118).

An infrequent unexpected anxiety may be induced by predic-
tions of pain and swelling that fail to materialize, but such anxieties
can usually be resolved by reassurances.

SUMMARY

A number of factors responsible for pain and swelling during
and after endodontic therapy have been presented. In addition, the
currently available treatment modalities for such flare-ups have
been discussed.

Dr. Seltzer is affiliated with the Maxillofacial Pain Control Center, Temple
University, Philadelphia, PA. Dr. Naidorf, who is now deceased, was affiliated with
the School of Dental and Oral Surgery, Columbia University, New York, NY.
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23. Nygaard-Östby B. A manual for endodontics. Oslo: Norwegian Insti-
tute of Dental Research, 1941:43.

24. Frank AL, Glick DH, Weichman JA, Harvey H. The intracanal use of
sulfathiazole in endodontics to reduce pain. J Am Dent Assoc 1968;77:102.

25. Seltzer S, Bender IB, Ehrenreich J. Incidence and duration of pain
following endodontic therapy: relationship to treatment with sulfonamides and
to other factors. Oral Surg 1961;14:74.

26. Goldstein IM. Pharmacologic manipulation of lysosomal enzyme re-
lease from polymorphonuclear leukocytes. J Invest Dermatol 1976;67:622.

27. Vane JR. Inhibition of prostaglandin synthesis as a mechanism of
action for aspirin-like drugs. Nature New Biol 1971;231:232.

28. Kebabian JW, Greengard P. Dopamine-sensitive adenyl cyclase: Pos-
sible role in synaptic transmission. Science 1971;174:1346.

29. Wolfsohn BL. The role of hydrocortisone in the control of periodontitis.
Oral Surg 1954;12:314.

30. Rosenteil-Heller P. Corticosteroids used in root canal fillings. Ten
years of experience. Infor Dentaire 1967;49:4949.

31. Van Cura JE, Remeikas NA. A corticosteroid-antibiotic combination in
the treatment of acute secondary apical periodontitis. III Dent J 1970;39:307.

32. Langeland K, Langeland LK, Anderson DM. Corticosteroids in den-
tistry. Int Dent J 1977;27:217.

33. Moskow A, Morse DR, Krasner P, Furst ML. Intracanal use of a
corticosteroid solution as an endodontic anodyne. Oral Surg 1984;58:600.

34. Smith RG, Patterson SS, El-Kafrawy AH. Histologic study of the effects of
hydrocortisone on the apical peridontium of dogs. J Endodon 1976;2:376.

35. Spanier JG, Jones SJC, Cleary P. Small DNA deletions creating aviru-
lence in Streptococcus pyogenes. Science 1984;225:935.

36. Olsson B, Dornbusch K, Nord CE. Factors contributing to resistance to
beta-lactam antibiotics in Bacteroides fragilis. Antimicrob Agents Chemother
1977;15:203.

37. Kannangara DW, Thedepalli H, McQuinter JL. Bacteriology and treat-
ment of dental infections. Oral Surg 1980;30:103.

38. Hunt DE, Meyer RA. Continued evolution of the microbiology of oral
infections. J Am Dent Assoc 1983;107:53.

39. Turner JE, Moore DW, Shaw BS. Prevalence and antibiotic suscepti-
bility of organisms isolated from acute soft tissue abscesses secondary to
dental caries. Oral Surg 1975;39:848.

40. Kunin CM. Antibiotic accountability. N Engl J Med 1979;301:380.
41. Clowes RC. The molecule of infectious drug resistance. Sci Am 1973;

228:19.
42. Culliton BJ. Drug resistance growing worse. Science 1976;194:1396.
43. Foster TJ, Kleckner N. Properties of drug resistance transposons with

particular reference to Tn 10. In: Stuttard C, Rozee KR, eds. New York:
Academic Press, 1980;207–27.

44. Hackman AS, Wilkins TD. Influence of penicillinase production by
strains of Bacteroides melaninogenicus and Bacteroides oralis on penicillin
therapy of an experimental mixed anaerobic infection in mice. Arch Oral Biol
1976;21:385.

45. Heimdahl A, von Konow L, Nord CE. Isolation of �-lactamase-produc-

Vol. 30, No. 7, July, 2004 Flare-ups in Endodontics 487



ing bacteroides strains associated with clinical failures with penicillin treat-
ment of human orofacial infections. Arch Oral Biol 1980;25:689.

46. Chow AW, Roser SM, Brady FA. Orofacial odontogenic infections. Ann
Intern Med 1978;88:392.

47. Olslen RE, Morello JA, Kieff ED. Antibiotic treatment of oral anaerobic
infections. J Oral Surg 1978;33:619.

48. Matusow RJ, Goodall LB. Anaerobic isolates in primary pulpal-alveolar
cellulitis cases: endodontic resolutions and drug therapy considerations. J
Endodon 1983;9:535.

49. Messer JE, Keller JJ. The use of intraoral dexamethasone after ex-
traction of mandibular third molars. Oral Surg 1975;40:594.

50. Caci F, Gluck GM. Double-blind study of prednisolone and papase as
inhibitors of complications after oral surgery. J Am Dent Assoc 1976;93:325.

51. Greenfield W, Carusso WA. Systemic use of steroids following office
oral surgery. NY State Dent J 1976;42:482.

52. Huffman GG. Use of methylprednisolone sodium succinate to reduce
post-operative edema after removal of impacted third molars. J Oral Surg
1977;35:198.

53. Williamson LW, Lovson EL, Osborn BB. Hypothalamic-pituitary-adre-
nal suppression after short-term dexamethasone therapy for oral surgical
procedures. J Oral Surg 1980;38:20.

54. Marshall JG, Walton RE. The effect of intramuscular injection of steroid
on posttreatment endodontic pain. J Endodon 1984;10:584.

55. Shpeen SE, Morse DR, Furst ML. The effect of tryptophan on post-
operative endodontic pain. Oral Surg 1984;58:446.

56. Weissmann G. Pain mediators and pain receptors. Hospital practice
special report: considerations in management of acute pain. New York: HP
Publishing Co., 1977:28–30.

57. Flower RJ. Drugs which inhibit prostaglandin biosynthesis. Pharmacol
Rev 1974;26:33.

58. Weiss B, Haitt WN. Selective cyclic nucleotide phosphodiesterase
inhibitors as potential therapeutic agents. Ann Rev Pharmacol Toxicol 1977;
17:441.

59. Lim RKS. Neuropharmacology of pain and analgesia. In: Lim RKS,
Armstrong D, Pardo EG, eds. Pharmacology of pain. London: Pergamon
Press, 1968.

60. Barker JL, Levitan H. Salicylate. Effect on membrane permeability of
molluscan neurons. Science 1971;172:1245.

61. Davison C. Salicylate metabolism in man. Drug metabolism in man.
Ann NY Acad Sci 1971;179:249.

62. Woodbury DM, Fingl E. Analgesic antipyretics, anti-inflammatory
agents, and drugs employed in the therapy of gout. In: Goodman LS, Gilman
A, eds. The pharmacological basis of therapeutics. New York: McMillan, 1975.

63. Crossley HL, Bergman SA, Wynn RL. Nonsteroidal anti-inflammatory
agents in relieving dental pain: a review. J Am Dent Assoc 1983;106:61.

64. Kusner G, Reader A, Beck FM, Weaver J, Meyers W. A study com-
paring the effectiveness of ibuprofen (Motrin), empirin with codeine #3, and
Synalgos-DC for the relief of postendodontic pain. J Endodon 1984;10:210.

65. Moertel CG, Ahmann DL, Taylor WF. A comparative evaluation of
marketed analgesic drugs. N Engl J Med 1972;286:813.

66. Wood AJJ, Moir DC, Campbell C, et al. Medicines evaluation and
monitoring group: central nervous system effects of pentazocine. Br Med J
1974;1:305.

67. Miller RR. Clinical effects of pentazocine in hospitalized and medical
patients. J Clin Pharmacol 1975;15:198.

68. Snyder SH. Opiate receptors and internal opiates. Sci Am 1977;236:
44.

69. Simon E. The opiate receptors. Pain: current concepts on pain and
analgesia. Vol. 4. New York: Burroughs Wellcome Co., 1976:1.

70. Schuster CR. Behavioral methods for the study of drug interactions.
Interactions of drugs of abuse. Ann NY Acad Sci 1976;281:64.

71. Jaffe JH, Martin WR. Narcotic analgesics and antagonists. In: Good-
man LS, Gilman A, eds. The pharmacological basis of therapeutics. 5th ed.
New York: Macmillan, 1975:245–83.

72. Jørgensen BC, Schmidt JF, Risbo A, Pederson J, Kolby P. Regular
interval preventive pain relief compared with on demand treatment after
hysterectomy. Pain 1985;21:137.

73. Beecher HK. Measurement of subjective responses. New York: Oxford
University Press, 1959.

74. Dodson HC, Bennett HA. Relief of postoperative pain. Am Surg 1954;
20:405.

75. Langer EJ, Janis IL, Wolfer JA. Reduction of psychological stress in
surgical patients. Exp Soc Psychol 1975;11:155.

76. Beecher HK. The powerful placebo. J Am Med Assoc 1955;159:1602.
77. Jellinek EM. Clinical tests on comparative effectiveness of analgesic

drugs. Biomed Bull 1946;2:87.
78. Evans FJ. Placebo analgesia: suggestion, anxiety, and the doctor-

patient relationship. Psychosom Med 1974;36:460.
79. Greiner T, Gold H, Mckeen C, et al. A method for the evaluation of the

effects of drugs on cardiac pain in patients with angina of effort. Am J Med
1950;9:143.

80. Burger S. The placebo effect. The Sciences 1964;4:17.
81. Shapiro AK. Contribution to a history of the placebo effect. Behav Sci

1960;5:109.

82. Volgyesi FA. “School for patients” hypnosis-therapy and psychopro-
phylaxis. Br J Med Hyp 1954;5:8.

83. Murray JB. Psychology of the pain experience. In: Weisenberg M, ed.
Pain: clinical and experimental perspectives. St. Louis: CV Mosby Co., 1975:
36–44.

84. Dinnerstein AA, Lowenthal M, Blitz B. The interaction of drugs with
placebos in the control of pain and anxiety. Perspect Biol Med 1966;10:103.

85. Park LC, Covi L. Nonblind placebo trial. Arch Gen Psychiatry 1965;
12:336.

86. Beecher HK. Quantification of the subjective pain experience. In:
Weisenberg M, ed. Pain: clinical and experimental perspectives. St. Louis: CV
Mosby Co., 1975:55–66.

87. Janis JL, Mann IJ. Coping with decisional conflict. Am Sci 1976;64:
657.

88. Levine JD, Gordon NC, Fields HL. The mechanism of placebo anal-
gesia. Lancet 1978;2:654.

89. Tainter JF, Ross PN. Endodontic post-treatment pain. Dent Surv 1978;
54:52.

90. Lorinczy-Landgraf E, Palocz G. Kontrollergebnisse von in einer Sit-
zung versorgten Gangranzahnen. Dtsch Zahnaertzl Z 1955;10:742.

91. Kitagawa M. Clinico-pathological study on immediate root canal filling
with improved “Calvital” after pulp extirpation. Shikwa Gakuho 1969;69:88.

92. Roane JB, Dryden JA, Grimes EW. Incidence of postoperative pain
after single- and multiple-visit endodontic procedures. Oral Surg 1983;55:68.

93. Okeefe EM. Pain in endodontic therapy: preliminary report. J Endodon
1975;2:315.

94. Mulhern JM, Patterson SS, Newton CW, Ringel AM. Incidence of
postoperative pain after one-appointment endodontic treatment of asymp-
tomatic pulpal necrosis in single-rooted teeth. J Endodon 1982;8:370.

95. Oliet S. Single-visit endodontics: a clinical study. J Endodon 1983;9:
147.

96. Clem W. Posttreatment endodontic pain. J Am Dent Assoc 1970;81:
1166.

97. Soltanoff W. Comparative study of single visit and multiple visit end-
odontic procedures. J Endodon 1978;4:278.

98. Ether S, et al. A comparison of one and two visit endodontics.
J Farmacia Odontol 1978;8:215.

99. Fox J, Atkinson JS, Dinin AP, et al. Incidence of pain following one-visit
endodontic treatment. Oral Surg 1970;30:123.

100. Delaire J, Billet J, Lumineau JP, Schmidt J. The forcing of obturating
substances into the mandibular alveolar canal. Rev Stomatol Chir Maxillofac
1977;78:323.

101. Nitzan DW, Stabholz A, Azaz B. Concepts of accidental overfilling
and overinstrumentation in the mandibular canal during root canal treatment.
J Endodon 1983;9:81.

102. Rowe AHR. Damage to the inferior dental nerve during or following
endodontic treatment. Br Dent J 1983;53:306.

103. LeBanc JP, Epker BN. Serious inferior alveolar nerve dysesthesia
after endodontic procedures: report of three cases. J Am Dent Assoc 1984;
108:605.

104. Ehrmann EH. Root canal treatment with N2. Aust Dent J 1963;8:434.
105. Montgomery S. Paresthesia following endodontic treatment. J End-

odon 1976;2:345.
106. Brandwein A, Corcos J. Acupuncture analgesia in dentistry. Am J

Acupuncture 1975;3:241.
107. Fung DT, Hwang JC. An experimental evaluation of regionally in-

duced analgesia in dentistry. Oral Surg 1977;44:362.
108. Taub HA, Beard MC, Eisenberg L, McCormack RK. Studies of acu-

puncture for operative dentistry. J Am Dent Assoc 1977;95:555.
109. Gross MA, Morse DR. Acupuncture and endodontics—a review and

preliminary study. J Endodon 1976;2:236.
110. Seldin HS. Pain perception modification with acupuncture—a clinical

study. J Endodon 1978;4:356.
111. Pomeranz B, Chiu D. Naloxone blockade of acupuncture analgesia:

endorphin implicated. Life Sci 1976;19:1757.
112. Pomeranz B, Cheng R, Law R. Acupuncture reduces electrophysio-

logical and behavioral responses to noxious stimuli: pituitary is indicated. Exp
Neurol 1977;54:172.

113. Mayer DJ, Price DD, Rafil A. Antagonism of acupuncture analgesia in
man by the narcotic antagonist naloxone. Brain Res 1977;121:368.

114. Andrew JM. Recovery from surgery with and without preparatory
instruction for three coping styles. J Pers Soc Psychol 1970;15:567.

115. Johnson JE. Stress reduction through sensation information. In:
Sarason IG, Spielberger CD, eds. Stress and anxiety. Vol. 2. New York: John
Wiley and Sons, 1975:361–78.

116. Lanzetta JT, Driscoll J. Preference for information about an uncertain
but unavoidable outcome. J Pers Soc Psychol 1966;3:96.

117. Shavit Y, Lewis JW, Terman GW, Gale RP, Liebeskind JC. Opioid
peptides mediate the suppressive effect of stress on natural killer cell cyto-
toxicity. Science 1984;223:188.

118. Blitz B, Dinnerstein AJ. Role of attentional focus in pain perception.
Manipulation of response to noxious stimulation. In: Weisenberg M, ed. Pain:
clinical and experimental perspectives. St. Louis: CV Mosby Co., 1975:177–
80.

488 Seltzer and Naidorf Journal of Endodontics


