
A SIMPLE AND EFFECTIVE DAILY PAIN MANAGEMENT METHOD
FOR PATIENTS RECEIVING RADIATION THERAPY FOR PAINFUL
BONE METASTASES

Regiane S. Andrade, M.D.*,±, Julian W. Proctor, M.D., PhD§,±, Robert Slack, R.T.(T)§, Ursula
Marlowe, BGS, RT(R)(T)§, Karlotta R. Ashby*,±, and Larry I Schenken, Ph.D.±
*University of Pittsburgh Cancer Institute, UPMC Shadyside Hospital, Radiation Oncology
Department, Pittsburgh, PA, USA
§UPMC Jameson Cancer Center, Radiation Oncology Department, New Castle, PA, USA
±UPMC Radiation Oncology Outreach Program (ROCOG), UPMC McKeesport Hospital,
McKeesport, PA, USA

Abstract
Purpose—The incidence of painful bone metastases increases with longer survival times. While
External Beam Radiation Therapy (EBRT) is an effective palliative treatment, it often requires
several days from the start of treatment to produce a measurable reduction in pain scores and a
qualitative amelioration of patient pain levels. Meanwhile, the use of analgesics remains the best
approach early on in the treatment course. We investigated the role of Radiation Therapists as key
personnel for collecting daily pain scores to supplement assessments by physician and oncology
nursing staff and manage pain more effectively, during radiation treatment.

Methods and Materials—Daily pain scores were obtained by the radiation therapists for 89
patients undertaking a total of 124 courses of EBRT for bone metastases and compared to pre-
treatment pain score. The majority of patients (71%) were treated to 30 (20–37.5) Gy in 10 (8–15)
fractions.

Results—A total of 119 treatment courses (96%) were completed. Pain Scores declined rapidly to
37.5%, 50% and 75% of the pretreatment levels by Days 2, 4, and 10 respectively. Pain was improved
in 91 % of patients with only 4% of worse pain at the end of treatment. Improved pain scores were
maintained in 83% of patients at 1 month follow up, but in 35% of them the pain was worse than at
the end of treatment.

Conclusions—Collection of daily pain scores by radiation therapists was associated with an
effective reduction in pain scores early on during EBRT of painful osseous metastases.
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INTRODUCTION
Approximately nine million people are estimated to suffer from cancer annually worldwide
and up to 75% of cancer patients experience pain in the advanced and terminal stages (1). Of
particular note is that pain management has been deficient in healthcare in general and
specifically in the Oncology setting, including Radiation Oncology (2,3).

EBRT alleviates bone pain significantly in 75%–90% of cases, allowing for a reduction in the
pain medications and their side effects (4,5). This in turn improves quality of life (QoL), often
dramatically. Since it may require at least a couple of weeks to reach maximum effectiveness,
patients may be totally dependent on pain medications in the interim.

Although non steroids anti inflammatory drugs (NSAIDS) and/or opioids can be used to control
pain, the related side effects of these drugs may result in a further reduction of QoL (6). A
variety of interfering barriers and misconceptions exist surrounding pain management. Most
specifically, poor assessment of pain levels and control options make inadequate pain treatment
a major health issue in the U.S (7,8). Recently, stringent efforts have been made to improve
the situation including initiation of proposing pain scores as a “5th” vital sign (9). Although
the current situation has improved, particularly in the Oncology field, it still seems to be far
from what could be achieved (2,3,10–13).

Although radiation oncologists have a significant role in treating pain, there have been
suggestions that pain management in radiation oncology (RO) departments has been generally
poor and requires much more attention (6,10,14). To date, many RO departments do not have
a Pain Management Program, or if they do, they usually only monitor pain during weekly “on
treatment evaluations” which would occur every 5 fractions.

Lacking an institution wide pain program in the mid 1990’s, the radiation oncology department
of Jameson Memorial Hospital, a community hospital, independently instituted one as part of
the internal Quality Assurance (QA) program. Initially pain scores were recorded on every
outpatient consult and follow up visit as a 5th vital sign and on a weekly basis for patients
undergoing EBRT for painful osseous metastases. As a Quality Improvement (QI) initiative,
an audit was conducted which unexpectedly indicated generally poor pain control. This was
thought to be due to a failure to record pain scores more than once a week and an attempt was
made to record daily pain scores in the hope that a more timely pain control intervention could
lead to earlier and more effective relief. The clinic nurse (RN) agreed to obtain initial and daily
pain assessments from patients undergoing external beam radiation therapy for skeletal
metastases and at follow up. However this approach failed, due to conflicting duties in the
clinic for the RN which prevented her from collecting daily pain scores. After considerable
discussion, the responsibility was undertaken by the radiation therapists. A simple assessment
form was inserted into the patient records for collection of daily pain scores during treatment
sessions. Audits were conducted every three months to determine if the program was
worthwhile.

The results of pain program audits over a period of 5 years are presented here in order to
demonstrate how a simple time conserving method for daily pain assessment and the role of a
team effort for a QA/QI initiative can be an efficient method of pain management, and help to
enhance the quality of life for bone metastasis patients.
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METHODS AND MATERIALS
This retrospective review has been approved as a QA/QI Study by the "QI Review committee
of the Quality Patient Care Committee of the University of Pittsburgh Medical Center as well
by the Jameson Hospital IRB.

Patients were instructed initially in the use of a numeric rating scale for pain (0–10), and asked
to rate their pain throughout radiation treatment. Pain management was handled based on the
three step analgesic ladder (15), and most were managed with a long acting narcotic and a short
acting narcotic for breakthrough pain. Pain scores were recorded in a designated form (Figure
1) at the time of initial consultation by the doctor and/or nurse and then subsequently by the
therapists on a daily basis during treatment. If pain scores either increased or did not improve
over a maximum of 3 days of treatment, the patient was referred to the nurse and doctor for
additional evaluation and possible intervention. However patients could, and frequently did
seek attention on Days 1 and 2. Follow up scores were also obtained by the nurse or doctor at
the post-treatment visit usually 2–4 weeks after radiation. The pain scores were collected and
an analysis of pain relief was made based on comparisons of scores taken at pre-treatment,
during treatment, and after treatment at follow up (Figure 2).

From January 2002 to December 2006, 89 patients with painful metastatic bone lesions
undertook 124 courses of palliative EBRT, consisting of 8 or more fractions. Bone lesions were
irradiated to a median of 30Gy (20–37.5Gy) in approximately 10 fractions (8–15). During this
period, 5 treatment courses were not completed: these cases and those receiving 5 fractions or
less were excluded from analysis. The number of patients treated to various anatomical sites
and the percentage of improved pain scores from start to end of treatment and start to follow
up (F/U), as well as stable and improved scores from end of treatment to F/U are listed in
Table1. Cases which were treated to hips, spine and sacrum were included under pelvis.

RESULTS
The pretreatment, daily, and follow up pain scores are summarized in Figure 2. The patient
data collection rate was 87%, and the mean pre-treatment pain score was 8 (2–10). By Day 2
of treatment, there was a 37.5% mean reduction in pain scores which improved further to 50%
by Day 4 and up to 75% by the end of treatment (Figure 3).

The percentage of patients with a 20% or greater improvement in pain was 44% at Day 1; 59%
at Day 2; 75% at day 4, and 84% by Day 10 (Figure 4).

The data was also analyzed for changes from the start of treatment to follow up and from the
end of treatment to follow up. Pain scores were either stable or improved in 91% of the patients
by the end of treatment. This was maintained 83% of the time at 1 month follow up. The pain
scores, however, increased between the end of treatment and the F/U visit in 39% of the patients.

There was almost no difference in pain reduction between those receiving 20 to 30Gy in 8–10
fractions and those receiving 30Gy to 37.5Gy in 12 to 15 fractions. Mean pain scores for these
groups at the start of treatment, the end of treatment, and at 1 month follow up were 6.9, 2.4
and 2.9, and 7.3, 1.3 and 2.2 respectively.

There was little evidence for differences in pain reduction throughout the study for the various
anatomical sites (Table 1) except for the cases with rib metastases. Since there were only 7 of
these patients, these differences were regarded as of no statistical consequence.
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DISCUSSION
An overall QA/QI program is of particular value in community RO centers. Monitoring of pain
control should be a priority in such programs. Inadequate pain management continues to be a
critical issue worldwide, in general, and specifically for cancer patients who are living longer
following the evolution of effective, newer treatments, but often with the resulting genesis of
more widespread disease. The problem of inadequate pain control may often result from
multiple factors including a mixture of patient, system, and care provider barriers (8,16–18).
In particular, barriers concerning care providers have been shown to result from a lack of
opportunities to learn pain assessment and management techniques and a failure of the
healthcare environment to promote attitudes that provide optimal pain control (6,10,13,19).
Not the least of these issues has been the failure, in free standing RO departments outside the
major hospital systems to adopt pain as a 5th vital sign.

The lack of attention to palliative irradiation is exemplified by a paucity of presentations
accepted at the annual American Society of Therapeutic Radiology meetings as has been noted
previously (14). The most marked improvement in pain control has been demonstrated when
interventions include daily assessment, patient education, and/or treatment algorithms for
physicians (5,20–23). In the radiation oncology setting, patients receive daily treatments during
weekdays, and although there has been a move towards shorter dose/fractionation schemes,
substantial numbers of these patients are potentially available for daily pain assessment over
5–10 fractions during a one- to two-week period (4). Our data showed a significant
improvement by day 1 and 2, probably due to optimization of analgesia at the time of the pre-
treatment assessment. Although the pain collection form allowed for a continuous record of
changes in narcotic use, this data was collected too sporadically to be analyzed effectively. As
a result we cannot rule out the possibility of a placebo effect, or of an early palliative response
to EBRT. The latter is unlikely in view of our early experience with the program and those of
three other ROCOG centers which have tried to repeat the study (Andrade and Proctor personal
observations 2004–6). It should be noted that placebo effects in this setting are both side effect
and cost free.

It is unlikely that the inadequate pain control observed initially, after a pain management
program was introduced, would have been apparent without auditing the results as a QA
initiative, or that a successful resolution of the perceived inadequate pain control could have
been accomplished without continuous review as a QI initiative.

There has been increasing interest in using an “industrial style” approach to improving medical
care and several successes have been published, including at least one Radiation Oncology
initiative (24–26). Although we were not aware of the “Toyota system” at the time of the initial
study, the current study represents another example of how the detailed “evaluation” of a
“process” can result in incremental changes towards improvement in some aspects of medical
care.

Pain management has traditionally been the responsibility of nurses and doctors but this proved
to be impracticable on a daily basis in our clinic, and presumably in most other RO clinics,
without requiring the patient to have a formal and potentially time consuming daily
appointment. The extra time and effort, while potentially worthwhile, can disrupt a busy clinic.
Happily the radiation therapists agreed to collect the daily pain scores and refer the patients
back to the clinic when necessary.

Although at the time of the current study, the approach had been in place for several years, the
collection rate (87%) was still not as good as intended. The time taken to actually to obtain a
pain score from a properly educated patient and record it in the chart is around 5–10 seconds
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so that the total data collection time for an entire course of treatment (10 fractions) is around
1–3 minutes.

The deterioration in pain control a month out from completion of treatment was disappointing
but complete relief rates at the end of treatment are generally reported to be between 65% and
85% (27), while those at 1 month are between 45% to 65 % (4).

This pain program was extended as a Quality Improvement initiative, to a group of 4 RO centers
participating with Jameson in a Cancer Disparities Research Partnerships Program (CDRP)
funded by the NCI. The evaluation of the program and adoption processes is presently being
considered by these facilities.

CONCLUSIONS
In conclusion, the use of a simple and time conserving daily pain assessment approach by
radiation therapists was associated with prompt medical intervention and a rapid and effective
control of bone pain during the first 2 days for patients during the radiation treatment course.
A team approach is essential and, the therapists’ role was vital here, although ordinarily this
isn’t their responsibility.
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Figure 1. Pain collection form
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Figure 2. Pain score obtained during and after RT
RTD1–15=radiation treatment days 1–15 and 1 month follow up; (n)= number of pain score
for each treatment time, and at 1 month follow up.
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Figure 3. Pain relief observed during and after RT
RTD1–15=radiation treatment days 1–15; (n)= number of treatments evaluated for each time
fraction, and at one month follow up
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Figure 4. Percentage of patients that observed a pain relief of at least 20% during and after
treatment
(n) = percent of patients that had pain reduced =20%, pre-RT= pre radiotherapy treatment, RT
D2–8= radiation treatment days 2–8, RT=10 = radiation treatment days 10–15, and at one
month follow up.
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Table 1
Incidence of Pain Control by Site

Improvement in pain control was calculated from Start to End of treatment and from Start to Follow Up (F/U).
Stable or Improved scores were registered for F/U compared to End of treatment. % pain controlled = pain
improved or stable.

Sites Treatments (n) Pain Improved (%) Pain Controlled (%)

Start-End Start-FU† End-FU†

Spine 50 91 79 61

Pelvis 25 89 80 79

Lower Ext* 26 91 89 75

Upper Ext* 16 93 89 61

Ribs 7 100 80 20

Average NA†† 92.8 83.4 59.2
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