ABSTRACT

Background. Although periodontal
scaling and root planing, or SRP, is one
of the most common procedures used in
dental practice, there is little informa-
tion available about the degree of post-
procedural pain associated with it. The
authors undertook this study to docu-
ment the intensity and duration of pain
after SRP with a view toward helping
practitioners and their patients manage
postprocedural discomfort.

Methods. Using the Heft-Parker self-
assessment pain scale, 52 adults with
moderate periodontitis evaluated their
pain before and after SRP conducted
with local anesthetic.

Results. After SRP, 28 percent of all
patients reported faint-to-weak pain, 18
percent experienced weak-to-mild pain,
28 percent experienced mild-to-mod-
erate pain, 8 percent had moderate-to-
strong pain and 8 percent reported
strong-to-intense pain. The average time
to onset of maximum pain was approxi-
mately three hours after SRP, and the
average duration of mild or greater pain
was about six hours. Upon awakening
the morning after SRP, subjects found
that pain had returned to pre-SRP
levels. Overall, 23 percent of all patients
reported self-medicating with analgesics
to relieve postprocedural pain. Women
self-medicated earlier (P < .05) and more
often than men (43 percent vs. 10 per-
cent; P <.05).

Conclusions. Patients experienced signif-
icant duration and magnitude of pain
after SRP. This pain peaked between
two and eight hours after SRP, lasted
about six hours, and returned to pre-
SRP levels by the morning after the pro-
cedure. Almost 25 percent of all patients
self-medicated to relieve pain after SRP,
and women took analgesic medication
earlier and more often than men.
Clinical Implications. Practitioners
should consider using appropriate anal-
gesic drugs to alleviate mild-to-moderate
pain after SRP. On the basis of this
study, it would appear that an analgesic
that has a peak effect two to eight hours
after the completion of SRP would be
the most appropriate medication. More-
over, it is unlikely that analgesic medi-
cation would be needed by most patients
beyond the day on which SRP was
performed.
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eriodontal scaling and root planing, or SRP, is
one of the most common procedures used to treat
the periodontal diseases. Most practitioners have
heard anecdotal reports of pain and discomfort
from their patients after undergoing SRP, but
there are relatively few data available con-

cerning the specific magnitude or duration of dis-

comfort after these procedures. Matthews and
McCulloch* used visual analogue scales to compare the perceptions
of pain that patients recalled having experienced during previous
surgical and nonsurgical periodontal treatments. They reported
that surgical procedures resulted in significantly more discomfort
than nonsurgical treatment for several outcome measures.
However, the specific magnitude, duration and variability of post-
procedural pain perceived by patients in the immediate hours after
undergoing periodontal SRP has not been reported. Therefore, we
undertook a study to document the intensity and duration of pain
immediately after periodontal SRP with a view toward helping prac-

titioners and their patients manage postprocedural discomfort.

BRUCE L. PIHLSTROM, D.D.S., M.S.; KENNETH M. HARGREAVES,
D.D.s., PH.D.; OTIS J. BOUWSMA, PH.D., D.M.D.; WILLIAM R. MYERS,
PH.D.; MARY BETH GOODALE, B.S., R.D.H.; MATTHEW J. DOYLE, PH.D.

JADA, Vol. 130, June 1999 801

Copyright ©1998-2001 American Dental Association. All rights reserved.




= (VER STORY

Place a mark on the line below to show the amount of pain that you feel.

O mm

45 mm

85 mm

125 mm

170 mm

None

Faint Weak Mild

Moderate

Strong

Maximum
Possible

Intense

Figure 1. Heft-Parker pain scale® used for self-assessment of pain. The millimeter demarcations were not
shown on pain assessment forms completed by patients.

SUBJECTS AND
METHODS

We recruited systemically
healthy adult periodontal
patients from the predoctoral
periodontal clinic at the Univer-
sity of Minnesota School of Den-
tistry, Minneapolis. All volun-
teers were required to have 5-
to 7-millimeter pocket depths at
three nonadjacent proximal
sites in at least one quadrant
(defined by the American
Academy of Periodontology? as
Case Type 11 moderate peri-
odontitis) that required subgin-
gival SRP. Subjects were
excluded if they needed antibi-
otic prophylaxis for subgingival
SRP or were taking analgesics,
steroids or nonsteroidal anti-
inflammatory drugs. Subjects
with denture-related soreness of
the mouth, gross caries or sensi-
tive teeth also were excluded
from participation. We classi-
fied subjects as either mainte-
nance or new periodontal
patients. Fifty-two patients, 18
to 70 years of age, enrolled in
and completed this study, which
was approved by the University
of Minnesota Institutional
Review Board.

Before SRP, each subject
completed a dental and medical
history and underwent an oral
soft-tissue and periodontal
examination. Each subject was
individually instructed by a
single trained research assis-
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tant in the use of the Heft-
Parker pain scale® (Figure 1).
Using this scale, each subject
assessed his or her pain before
SRP at time zero (baseline) and
at regular intervals after under-
going the procedure.

Each patient who had three
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nonadjacent 5- to 7-mm prox-
imal pockets, as specified in the
enrollment criteria, received
SRP in a single quadrant. This
procedure was accomplished,
using only hand instruments,
by third- or fourth-year dental
students under faculty supervi-
sion. Local anesthetic (2 percent
mepivacaine with 1:20,000 lev-
onordefrin) was administered
via infiltration or a nerve block
to all patients in varying doses
as required for patient comfort.
The criterion for completion

of SRP was complete removal of
all supra- and subgingival cal-
culus as judged in a visual and
tactile examination by a faculty
supervisor using a dental
mirror and explorer. The dura-
tion of SRP, as well as the time
and dose of each anesthetic
injection, were recorded. After
receiving SRP, patients were
comfortably seated in reclining
lounge chairs in a room adja-
cent to the clinic where they
could read or watch television.
A timer prompted subjects to
evaluate their pain at intervals
of 15, 30, 60 and 120 minutes
after having received SRP. Sub-
jects were dismissed from the
clinic two hours after SRP was
completed or three hours after
the last anesthetic injection,
whichever period was longer.
They were given take-home
pain assessment forms and
instructed to complete them at
three and four hours after com-
pletion of SRP, and every two
hours thereafter until bedtime.
A final pain assessment was
completed by all patients after
awakening the following
morning. Seven to 10 days after
their SRP appointment, sub-
jects returned to the clinic with
their pain assessment forms
and received a brief oral and
periodontal examination to doc-
ument the occurrence of any
possible adverse events asso-
ciated with the procedure.
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TABLE

PATIENTS' PAIN EXPERIENCE.

PATIENT PATIENTS REPORTING MAXIMUM MEAN MEAN PATIENTS
CATEGORY PAIN BY CATEGORY (%20)" DURATION OF TIME TO USING
MILD OR ONSET OF ANALGESIC
GREATER MAXIMUM MEDICATION
PAIN (HOURS) | PAIN (HOURS)t (%0)
(0] 1 2 3

All Patients 10 28 18 28 8 8 6.1 2.8 23

(n = 52)

Mandible 12 38 23 15 4 8 5.6 2.7 19

(n = 26)

Maxilla 8 17 12 42 13 8 6.3 2.9 27

(n = 26)

Maintenance 7 30 20 30 8 5 54 2.9 24

Patients

(n = 42)

New Patients 20 20 10 20 10 20 8.4 2.5 20

(n =10)

Male Patients 10 35 10 32 10 3 6.7 2.6 10 T

(n = 31) -I

Female 10 16 32 21 5 16 4.9 3.1 43 ]

Patients

(n =21)

* Pain categories: 0 = none to faint; 1 = faint to weak; 2 = weak to mild; 3 = mild to moderate; 4 = moderate to strong; 5 = strong to intense.

1 As measured on the Heft-Parker pain scale.®

¥ Bracket indicates statistically significant (P < .05) difference. (All other comparisons between groups are not statistically significant.)

We used statistical modeling
techniques to identify factors
that had a significant effect on a
given outcome variable, while
controlling for other variables in
the analysis. Standard linear
regression was applied to max-
imum pain, overall pain and
duration of mild pain because of
the continuous nature of the
responses pertaining to these
factors. Logistic regression was
used to analyze the probability
of taking pain medication. We
used survival analysis (log-rank
test) to analyze the time to onset
of maximum pain and time to
taking pain medication. In addi-
tion, we used a Wilcoxon signed-
rank test at each postprocedural
time point to analyze the change
in pain from baseline to that
time. A step-down Bonferroni
method* was used to account for

multiple testing in this latter
analysis. We adjusted pain
scores for subjects who took
analgesic medication by using
the pain assessment score from
the time interval just before the
time of medication for each sub-
sequent interval up to and
including the 12-hour time
interval. The following factors
(independent variables) were
considered in the study: proce-
dure site (maxilla or mandible),
patient type (new periodontal
patient or periodontal mainte-
nance), length of procedure and
amount of preprocedural pain.

RESULTS

The Heft-Parker pain scale
results are shown in the table.
After SRP, 28 percent of all
patients reported faint-to-weak
pain, 18 percent experienced

weak-to-mild pain, 28 percent
experienced mild-to-moderate
pain, 8 percent had moderate-
to-strong pain and 8 percent
reported strong-to-intense pain.
The mean duration of mild or
greater pain was 6.1 hours, the
mean time to onset of maximum
pain was 2.8 hours after SRP,
and 23 percent of all patients
reported using analgesic medi-
cation to relieve postprocedural
pain. The mean duration of mild
or greater pain was marginally,
but not statistically signifi-
cantly, longer in the maxilla
than in the mandible (6.3 hours
vs. 5.6 hours). New patients
tended to have mild or greater
pain for a longer mean duration
than did maintenance patients
(8.4 hours vs. 5.4 hours), but
this difference was not statisti-
cally significant.
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Figure 2. Postprocedural mean pain scores * 2 standard errors (95 per-
cent confidence interval) as measured in millimeters using the Heft-
Parker pain scale.’ Final time indicates pain reported by patients upon
arising on the day after undergoing scaling and root planing.

More women (21 percent)
than men (13 percent) reported
moderate-to-strong or greater
pain (score of 4 or higher), but
this difference was not statisti-
cally significant. More women
took analgesic medication than
men (43 percent vs. 10 percent;
P < .05). The regression coeffi-
cient for a sex effect on taking
postprocedural analgesic medi-
cation was 2.3, which trans-
lates into an odds ratio of
approximately 10:1. In other
words, the odds of women'’s
taking analgesics was about 10
times the odds of men’s taking
analgesics. Survival analysis
indicated no significant differ-
ences between men and women
in time to maximum pain, but
women took medication earlier
than men (P < .05).

Standard regression analysis
indicated that neither the dura-
tion of the SRP nor the amount
of preprocedural pain was
related to the intensity or dura-
tion of postprocedural pain.
Follow-up examinations, con-
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ducted seven to 10 days after
completion of SRP, revealed no
adverse events associated with
this procedure.

Bitiergiesaration) ™
DT EMERSCAlng

-

FODLIldning Hov;
| [HEAMOUNTOTPTENTOCES
Sural A EvASYElated 0]
_ EFNIENSILY DT TAtion

Figure 2 displays a pain pro-
file that plots mean pain scores
measured in millimeters on the
Heft-Parker pain scale over
time. Pain peaked between two
and eight hours after SRP,
with mean scores in the weak-
to-mild categorical range, or
between 40 and 50 mm to the
right of “None” on the 170-mm

linear pain scale (Figure 1).
Postprocedural pain was signif-
icantly greater (P <.05) than
that at baseline at all assess-
ment points except at 12 hours
and at the final assessment the
following morning. Figure 3
shows the frequency distribu-
tion of Heft-Parker pain scores.
It illustrates, for example, that
by one hour after SRP, 10 of the
52 patients (19 percent) experi-
enced mild-to-moderate or
greater pain. Four hours after
the procedure, 19 of 52 subjects
(37 percent) had mild-to-mod-
erate pain or greater. By the
time they arose the next
morning, only two of the 52
subjects (4 percent) reported at
least mild-to-moderate or
greater pain. Regarding Figure
3, we should note that limited
data are available for the 10-
and 12-hour time periods. This
is because SRP was performed
in both the morning and the
afternoon and a full 10 to 12
hours was not available after
the late afternoon appoint-
ments for assessment of pain.
Many patients had retired for
the evening before completing
their 10- and 12-hour pain
diaries. However, all 52
patients completed their final
pain assessment diaries on
awakening the next morning.
Therefore, the time of the final
pain assessment varied consid-
erably, depending on the time
at which the procedure was
completed and the time at
which the patients arose the
next morning.

DISCUSSION

The perception of pain is highly
subjective and varies consider-
ably among individual people.
Moreover, as pointed out by
Melzack,® the word “pain” refers
not only to the intensity of sen-
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sation, but also to the unique
qualities of pain that render the
perception of pain as being dif-
ferent from a variety of sources
(that is, pain resulting from a
pinprick is perceived as dif-
ferent from pain resulting from
a toothache).

Measuring pain’s inten-
sity. Regardless of such differ-
ences in the perception of pain,
intensity is an important
dimension of the phenomenon,
and a number of methods have
been used to measure it.° The
categorical scale and the visual
analogue scale, or VAS, are two
common ways of measuring
pain. Huskisson® reviewed the
VAS and noted that “itis a
simple, robust, sensitive, and
reproducible” means of
expressing pain numerically,
and that the uniformity of its
measurements has an advan-
tage in terms of scale sensi-
tivity. However, it was also
noted that problems with the
VAS include the possible failure
of subjects to understand it con-
ceptually, variations in repro-
ducibility along the length of
the line, and questions about
the relationship of VAS scores
to the true pain experience.
Based on experimental data
relating verbal pain descriptors
to intensity of painful stimuli
delivered by electrical current,
Heft and Parker® proposed a
hybrid scale that incorporated a
categorical scale with the VAS.
We used the Heft-Parker
method?® in this study because it
uses elements of both the cate-
gorical scale and the VAS.

SRP and intensity of pain.
Although periodontal SRP is
one of the most common proce-
dures used in dental practice for
the treatment of the periodontal
diseases, we could find only one
study that measured the inten-
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Figure 3. Number of subjects experiencing each category of pain inten-
sity at each postprocedural checkpoint, as indicated on the Heft-Parker
pain scale.® Final time indicates pain reported by patients upon arising
on the day after undergoing scaling and root planing.

sity of pain associated with
these procedures. Matthews
and McCulloch* reported that
patients undergoing SRP
without local anesthesia had
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less pain than when they
underwent various types of
periodontal surgery. On the
basis of our study, it is clear
that most people—90 percent—
experienced some pain after
undergoing SRP and that this
pain was generally in the faint-
to-moderate intensity range of

the Heft-Parker scale.®* How-
ever, it is important to consider
that 16 percent of all subjects
characterized their pain as
being moderate-to-strong or
greater. Moreover, 23 percent of
all subjects in our study self-
medicated to relieve postpro-
cedural pain. Matthews and
McCulloch* reported that only
6.5 percent of nonsurgical
patients in their study took
analgesics postoperatively.

The explanation for these
studies’ differing results may be
that only about one-third of the
patients in the nonsurgical
group described by Matthews
and McCulloch® received local
anesthetic before undergoing
SRP. The other two-thirds
received no anesthetic before
undergoing either an examina-
tion or SRP—procedures that
resulted in somewhat less post-
operative pain than SRP with
local anesthesia.' In our study,
all patients received local anes-
thetic because it was needed for
patient comfort. This may indi-
cate that patients in our study
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Differences in

the use of local
anesthetic or in SRP procedures
between the two studies, there-
fore, may account for the differ-
ences in analgesic use.

Duration of pain. Pain

after SRP exceeded baseline
levels as soon as 15 minutes
after the procedure and did not
return to baseline levels until
approximately 12 hours after
the procedure. The intensity of
pain peaked between two and
eight hours after SRP and,—
although this finding was not
statistically significant—new
patients tended to report longer
duration of mild or greater pain
than maintenance patients.
This is consistent with the
results reported by Matthews
and McCulloch,* who found that
patients with a history of
having received periodontal
treatment experienced fewer
days of pain than those who had
not previously received peri-
odontal therapy. Marginal dif-
ferences in pain between the
maxillary and mandibular sites
in our study may have been
attributable to the use of
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profound and
longer-lasting
anesthesia than does maxillary
anesthetic.

The effect of the opera-
tors’ experience. SRP was
performed by dental students
using local infiltration or block
anesthetic. Therefore, it is pos-
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sible that patients in this study
had more postprocedural dis-
comfort than they would have
had if more experienced opera-
tors had performed the SRP.
This study was not designed to
investigate differences in pain
after treatment by operators
with varying clinical experi-
ence. The influence of operator
experience on pain after SRP
remains unknown. Pain diaries
completed in the first few hours
after the last anesthetic injec-
tion are influenced by the post-

c Wy, , I Procter &

Ohio. Gamble Worldwide,
: The Procter &
Gamble Company,
p rocedu ral : Mason, Ohio.
duration of

local anesthesia, which also
likely contributed to the
average time required for
patients to reach onset of max-
imum pain (2.8 hours).

The need for a control
group. Because patients knew
they were participating in a
pain study, it is possible that
their responses may have been
exaggerated. They could have
been “sensitized” to pain simply
by knowing that they were par-
ticipating in a study of it. In
this regard, the use of a control
group to assess pain retrospec-
tively might provide a useful
comparison. However, question-
able recall of relative pain
intensities at precise postproce-
dural time intervals would
be a severe limitation of using
a retrospective control group.

The sexes and pain per-
ception. It is important to note
that female subjects self-medi-
cated earlier (P < .05) and more
often (43 percent vs. 10 percent;
P < .05) than male subjects.
Also, although this finding is
not statistically significant,
there was a tendency for more
women than men (21 percent
vs. 13 percent) to report mod-
erate-to-strong or greater pain.
This finding is in accord with
those of many other studies
that indicate differences in clin-
ical pain experiences between
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men and women (see reviews by
Unruh’” and Miaskowski®).
Based on a comprehensive
review of the literature, Unruh’
concluded that women report
more severe levels of pain, more
frequent pain and pain of longer
duration than do men. Women
reported a greater magnitude of
pain sensation than men in the
first few days following cardiac
and abdominal vascular
surgery.® A study of postopera-
tive pain in children and adoles-
cents noted that although
female subjects tended to report
a higher intensity of pain, the
difference was statistically sig-
nificant only on the first day
after surgery.”

The mechanism responsible
for differences in pain percep-
tion between the sexes is
unclear. However, there is evi-
dence that sex-related variation
in pain perception may be
related to sensory factors rather
than to attitude or emotional
response™ and that increased
pain in females, associated with
nociceptive stimuli, is associ-
ated with pain-related differ-
ences in brain activation.”

CONCLUSION

In view of our findings, we feel
that practitioners should con-
sider using analgesic drugs to
alleviate mild-to-moderate pain
after SRP. We did not investi-
gate the effect of various anal-
gesic regimens on postproce-
dural pain. However, the
preprocedural use of non-
steroidal anti-inflammatory

medication such as ibuprofen
has been recommended for
patients undergoing procedures
that consistently produce at
least moderate pain.”

As the magnitude of pain in
our subjects did not consistently
reach the moderate range, it is
unknown if preprocedural
dosing would be beneficial for
pain after SRP. However, on the
basis of this study, it appears
that the practitioner should
select an analgesic medication
whose peak effect occurs two to
eight hours after completion of
the procedure. Moreover, it
would be unusual for an anal-
gesic to be needed by most
patients beyond the day on
which SRP was performed. For
the mild-to-moderate intensity
of pain reported by most sub-
jects in this study, over-the-
counter analgesic agents such
as aspirin, acetaminophen and
nonsteroidal anti-inflammatory
drugs should be sufficient to
control most post-SRP pain.
However, the practitioner
should bear in mind that some
patients experience more severe
pain than others.
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