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Objective: This study was designed to assess the prevalence, characteristics, effect,
and predictors of chronic postoperative pain 1 to 3 years after cardiac surgery.

Methods: Seven hundred thirty-six patients who underwent coronary artery bypass
surgery, valve replacement, or both between 1999 and 2002 were mailed question-
naires (response rate, 79% [n = 579]; 564 questionnaires were analyzed), and their
hospital records were reviewed.

Results: Nonanginal chronic postoperative pain affected 23% of patients. Eighty
percent of them had pain 1 or more days per week. The worst and usual pain intensities
during the week preceding the survey reached moderate to severe levels (=4/10) in
more than half of the patients. Thirty-one percent of the patients with chronic
postoperative pain had taken analgesic pain medication during that week. During the
same period, pain interfered significantly (=4/10) with various aspects of patients’
daily life (eg, general activity level: 39.1%, sleep: 36.7%). When patients with and
without chronic postoperative pain were compared, the former group had signifi-
cantly higher levels of anxiety and depression, and they perceived their health-
related quality of life as more compromised. Multivariate logistic regression anal-
ysis revealed that greater analgesic needs in the first few days postoperatively were
associated with an increased risk of chronic postoperative pain. The only other
significant factor was the time elapsed from surgical intervention to survey: the
longer it was, the less likely the patients were to report chronic postoperative pain.

Conclusion: The prevalence, severity, and effect of chronic postoperative pain after
cardiac surgery should not be underestimated. Longitudinal prospective studies are
needed to further evaluate risk factors, including inadequate postoperative pain relief in
the acute period.

ardiovascular diseases cause more deaths and disability in industrialized

nations than any other groups of diseases.'* Coronary artery bypass grafting

(CABG), valve replacement (VR), or both are commonly indicated not only
to improve survival but also to ameliorate the patients’ quality of life by reducing
symptoms such as anginal pain. However, it appears that these operations can also
lead to the development of chronic postoperative pain (CPOP), a syndrome that is
different from anginal pain felt before surgical intervention.

Many aspects of CPOP in patients undergoing cardiac surgery remain poorly
characterized. For example, the prevalence rates vary considerably from one study
to the other, ranging from 15% to 56% 1 year or more after surgical intervention.> '°
Few studies®>>’ have assessed the severity of the pain in terms of its effect on
patients’ well-being. The number of studies that have examined the risk factors of
CPOP is limited,*®” and these do not always use a multivariate statistical approach.
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Abbreviations and Acronyms
CABG = coronary artery bypass grafting

CPOP = chronic postoperative pain
ICU = intensive care unit

ITA = internal thoracic artery
SV = saphenous vein

VR = valve replacement

Further research is needed to provide a more compre-
hensive evaluation of CPOP after cardiac surgery. In addi-
tion, factors that might predispose to this type of problem
need to be examined more closely. The objectives of the
present study were as follows: (1) to assess the prevalence
and characteristics (location, intensity, and frequency) of
chronic nonanginal pain after cardiac surgery; (2) to mea-
sure the effect of this type of pain in terms of interference
with daily living, psychologic well-being, and health-related
quality of life; and (3) to identify some demographic factors,
medical factors, or both that might predict long-term per-
sistent pain after cardiac surgery.

Methods

Patients and Procedure

After study approval by the institutional ethics committee, 800
patients were randomly selected from a computerized list of indi-
viduals who survived a first elective CABG surgery, VR, or both
through a median sternotomy at the Montreal Heart Institute be-
tween 1999 and 2002. Thirty-four patients who already had cardiac
surgery before this period or underwent an urgent operation were
excluded, as were 8 patients who could not be reached and 22 who
died after their hospitalization, leaving a sample of 736 patients.
One year or more after the operation, each patient was mailed a survey
questionnaire, along with detailed instructions and a stamped return
envelope. Patients who returned an incomplete questionnaire or
provided ambiguous answers were contacted by telephone to col-
lect missing information. Relevant medical-surgical data were
extracted from the patients’ hospital records. Postoperative opioid
medication (type, dose, and route) administered in the intensive
care unit (ICU) and the surgical ward was also recorded. Opioid
dosage was converted into parenteral morphine equivalents by
using standard dosage tables'' and was cumulated over time.

Instrument

The first section of the survey questionnaire measured the presence
and characteristics of CPOP. Patients were asked whether they had
pain in the past 4 weeks that first appeared after their operation and
was different in quality from the anginal pain experienced before
surgical intervention. If this was the case, patients were defined as
having CPOP and were asked to indicate the exact location or
locations and severity of their pain. A standard O- to 10-point
numeric rating scale (0 = no pain, 10 = worst pain possible)'? was
used to assess CPOP intensity at the time of the survey (present
pain) and in the past 7 days (worst and usual pain). The effect of
CPOP on daily living was measured with 6 items of the Brief Pain

Inventory,'®> which uses a 0- to 10-point scale (0 = does not
interfere, 10 = completely interferes) for pain interference ratings
in various areas. Finally, pharmacologic and nonpharmacologic
methods used to treat pain were recorded.

The 3 other sections of the questionnaire were completed by all
patients, irrespective of whether they had CPOP. Health-related
quality of life was assessed with the SF-36 version 1.'*'* Patients’
psychologic well-being was measured with the Hospital Anxiety
and Depression Scale.'® Finally, patients were asked to provide
relevant demographic information.

Statistical Analyses

The results are expressed as means * standard deviation or
medians (minimum-maximum) according to the distribution for
continuous variables or as number and percentages for categoric
variables. For continuous variables, comparison of groups was
performed with the parametric (¢ test) or nonparametric (Wil-
coxon) test, depending on the distribution. For categoric vari-
ables, comparison of groups was performed with the Pearson x>
test. Only variables with P values of less than .25 in univariate
logistic regression analysis were considered as potential pre-
dictors for CPOP for multivariate backward logistic regression
analysis. Statistical analysis was done with the computer soft-
wares SAS version 8.02 (SAS Institute Inc, Cary, NC) and
SPSS 10.0.5 (SPSS Inc, Chicago, IlI).

Results

Participants’ Characteristics

Of the 736 patients who were contacted, 128 did not reply,
and 29 refused to participate, for a response rate of 79%.
Some patients were excluded a posteriori because they had
a noncardiac operation to the chest (eg, mastectomy or
thoracotomy, n = 7) or were unable to answer the ques-
tionnaires because of physical-mental incapacity (n = 6) or
insufficient knowledge of French or English (n = 2). The
study participants (N = 564) included 418 (74.1%) male
subjects and 146 (25.9%) female subjects who were mostly
of Canadian origin (92.9%) and who ranged in age from
29.4 to 88.4 years (mean, 63.3 = 9.9 years) at the time of
their operation. The mean number of months elapsed be-
tween the operation and the survey was 29.9 = 10.5 months
(range, 13.5-49.4 months). Only 27% (154/563) of the par-
ticipants were actively working at the time of the survey,
and the majority were either retired (359/563 [63.9%]) or
not working (50/563 [17.9%]).

Prevalence of CPOP

Twenty-three percent (129/564) of the patients reported expe-
riencing nonanginal CPOP at 1 year or more after their
operation. If one assumes that all patients who did not
respond or refused to participate in the survey were pain
free, the most conservative prevalence rate of CPOP would
be 17.5% (129/736). Six percent (37/564) of the participants
had persisting anginal pain that was similar to the pain felt
before the operation. These were excluded so that analyses
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TABLE 1. Characteristics of the patients with and without nonanginal chronic postoperative pain
Patients with CPOP Patients without CPOP
(n = 129) (n = 398)
Characteristics Mean SD Mean SD P value
Age at time of operation (y) 61.5 10.0 63.8 9.6 .024
Body mass index (kg/m?) 29.1 5.1 28.4 4.2 .089
Time elapsed since operation (mo) 21.8 10.0 30.5 10.7 012
% of patients % of patients
Sex (% male) 70.5 76.1 .204
CABG with ITA = VR 79.1 76.6
CABG without ITA = VR 39 5.3 .765
VR only 171 18.1
Complications necessitating surgical return (yes/no) 6.2 5.8 .859
Mean SD Mean SD
Duration of operation (min) 175.6 42.2 1711 4.1 .284
Median Min-max Median Min-max
Total amount of opioids received in the ICU (mg)* 54.3 15.0-514.2 50.5 1.3-568.0 409
Total amount of opioids received on the surgical 18.1 0.0-181.7 1.7 0.0-193.0 .018
ward (mg)*
Duration of ICU stay (h) 44.0 15.8-286.4 44.9 18.0-666.8 693
Duration of hospitalization (d) 7.0 3.0-31.0 7.0 4.0-36.0 .803

CPOP, chronic postoperative pain; SD, standard deviation; CABG, coronary artery bypass grafting; /TA, internal thoracic artery; VR, valve replacement;
ICU, intensive care unit. *Expressed as milligrams of parenteral morphine equivalents.

focused solely on patients with and without CPOP. As
shown in Table 1, the majority of patients underwent CABG
alone or in combination with VR, and less than 20% had VR
alone. The prevalence rates of CPOP were comparable
whether the patients had CABG including the use of the
internal thoracic artery (ITA; 25.1% [102/406]), CABG
excluding the ITA (ie, use of the saphenous vein [SV],
radial artery, or both; 19.2% [5/26]), or a VR alone (23.4%
[22/94]; P = 765, ) test).

Characteristics of CPOP

CPOP was commonly present in more than one site, but it
was most often localized in the thorax area (109/129 [84.5%]).
Pain was also reported in other areas of the upper body
(arm or arms, shoulder or shoulders, neck, or back: 56/129
[43.4%]) and in the leg or legs (46/129 [35.7%]). Pain was
present 1 day or more per week in 80% (104/128) of the
patients with CPOP. Mean pain intensity at the time the
patients completed the questionnaires was 2.1 = 2.4 (range,
0-10). Worst and usual pain intensity during the week
preceding the survey reached moderate to severe levels
(=4/10) in 61.3% (79/129) and 51.2% (66/129) of the
patients, respectively. During the same period, pain inter-
fered substantially (=4/10) with various aspects of patients’
daily living, including general activity (50/128 [39.1%]),

sleep (47/128 [36.7%]), walking ability (42/128 [32.8%]),
mood (38/128 [29.7%]), enjoyment of life (36/128
[28.1%]), and relations with others (27/128 [21.1%]).

When patients with and without CPOP were compared in
terms of perceived physical and mental health status, the
former group scored significantly lower on all scales and
subscales of the SF-36. On average, patients with CPOP
were slightly but significantly more anxious and depressed
than patients who were pain free (Table 2).'*

With respect to analgesic medication, 31% (40/128) of
the patients with CPOP reported having used analgesic
medication during the week preceding the survey. Most of
them had taken over-the-counter mild analgesics (acetamin-
ophen, n = 37; ibuprofen, n = 6). Very few patients were
prescribed analgesics (cyclooxygenase 2 inhibitors, n = 5;
combination of acetaminophen and codeine, n = 1; mor-
phine, n = 2). In terms of pain-related use of health care
resources, 32.6% (42/129) of the patients with CPOP con-
sulted a health professional at least once in the past 3
months. The number of visits varied from 1 to 9, for a total
of 102 visits and an average of 2.6 (102/39) visits per
patient. About 1 in 5 patients with CPOP (29/128 [22.7%])
saw their family doctor because of their pain, 16 (16/128
[12.5%]) consulted their cardiologist, 1 saw his surgeon,
and 1 was referred to a pain clinic. Seven percent (9/129) of
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TABLE 2. Perceived health status, anxiety, and depression levels in patients with and without chronic postoperative pain
Patients with CPOP Patients without CPOP

(n = 129) (n = 394)

SF-36 subscales* Median Min-max Median Min-max P value
Physical functioning 65.0 0.0-100.0 80.0 0.0-100.0 .000
Physical roles 50.0 0.0-100.0 100.0 0.0-100.0 .000
Bodily pain 52.0 0.0-100.0 100.0 0.0-100.0 .000
General health 62.0 0.0-100.0 71.0 0.0-100.0 .000
Vitality 55.0 0.0-100.0 70.0 0.0-100.0 .000
Social functioning 75.0 0.0-100.0 875 0.0-100.0 .000
Emotional roles 67.0 0.0-100.0 100.0 0.0-100.0 .000
Mental health 68.0 8.0-100.0 80.0 0.0-100.0 .000
Physical summary score 41.0 13.1-57.1 51.5 16.4-64.3 .000
Mental summary score 50.3 19.5-65.6 54.4 14.7-68.1 .000
HADStT Mean SD Mean SD

Anxiety subscale 7.0 4.4 45 35 .000
Depression subscale 5.1 43 2.9 3.1 .000
Total score 121 7.8 14 5.9 .000

CPOP, Chronic obstructive pain; SD, standard deviation. *Higher scores on the SF-36 subscales mean better health status (min = 0, max = 100). Component
summary scores are T scores (mean = 50, SD = 10) based on the US general population.’ {Higher scores on the Hospital Anxiety and Depression Scale
(HADS) subscales mean higher levels of anxiety and depression (min = 0, max = 21). Maximum total score is 42.

the patients with CPOP went to an emergency department,
were hospitalized, or both in the previous 3 months because
of their nonanginal pain.

Risk Factors of CPOP

As shown in Table 3, greater analgesic needs on the surgical
ward were a significant predictor of CPOP. The same is true
for the length of time since the operation. Although all
patients were surveyed at least 1 year or more after surgical
intervention, the shorter the interval between the operation
and the survey, the more likely they were to report CPOP.

TABLE 3. Risk factors of chronic postoperative pain

In contrast, age, sex, body mass index, type and duration of
operation, reintervention during hospitalization, amount of
opioids received in the ICU, length of stay in the ICU, and
total hospitalization time were not found to be significant
risk factors of CPOP.

Discussion

Prevalence and Characteristics of CPOP

The results of this study show that 23% of the participants
have CPOP 1 to 3 years after cardiac surgery. Compared
with the prevalence rates reported in earlier studies,”'° the

Univariate logistic regression

Multivariate logistic regression

Variables P value 0dds ratio 95% CI P value 0dds ratio 95% CI
Age at time of operation (<65 y vs =65 y) .159 0.75 0.50-1.12
Body mass index (kg/m?) .091 1.04 0.99-1.09
Time elapsed between operation and survey (mo) 013 0.75 0.59-0.94 .007 0.97 0.95-0.99
Sex (female vs male) .205 1.33 0.86-2.08
CABG without ITA = VR (vs CABG with ITA += VR) .502 0.71 0.26-1.93
VR (vs CABG with ITA = VR) 728 0.91 0.54-1.54
Reintervention during hospitalization (yes vs no) .859 1.08 0.47-2.47
Duration of operation (min) .283 1.00 0.99-1.01
Total amount of opioids received in the ICU* 135 1.00 0.99-1.00
Total amount of opioids received on the surgical ward* .051 1.01 1.00-1.02 .032 1.05t 1.00-1.10
Duration of ICU stay (h) .558 1.00 0.99-1.01
Duration of hospitalization (d) 443 1.02 0.97-1.07

CPOP, Chronic postoperative pain; CABG, coronary artery bypass grafting; /TA, internal thoracic artery; VR, valve replacement; /CU, intensive care unit.
*Expressed as milligrams of parenteral morphine equivalents. tFor each increase of 5 mg.
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rate in this study ranks among the lowest. However, the fact
that about 1 in 5 patients have persistent pain after cardiac
surgery is far from negligible. In fact, CPOP is much more
common than other forms of morbidity associated with
cardiac surgery (eg, mediastinitis, renal dysfunction, and
neurologic deficits).'”'® Furthermore, the pain can be se-
vere enough to interfere with daily activities, psychologic
well-being, and quality of life in a substantial number of
patients, as shown both in this study and some earlier
reports.>>’ Cardiac surgery is performed to improve health
status, symptoms, functioning, and quality of life,'” but
patients might not be aware of the risk of CPOP and its
potential detrimental effects on their well-being. Therefore
it is important that information about this type of postoper-
ative morbidity be discussed in preoperative counseling
with patients.

Underlying Mechanisms

The presence of CPOP after cardiac surgery is not surprising
when one considers the nature of the trauma. CABG, VR, or
both types of operations involve many pain-sensitive struc-
tures because they require a median sternotomy, rib retrac-
tion, and invasion of muscle and visceral tissues. Although
the precise pathophysiology of CPOP after cardiac surgery
remains unclear, different theories have suggested that CPOP
might be due to entrapment neuropathy, musculoskeletal
trauma during the operation, sternal nonunion, wound dehis-
cence, costosternal separation, fractured ribs, painful sternal
wires, and/or postoperative infection.'®?® In CABG the
grafting procedure requires harvesting at several sites, in-
cluding most commonly the ITA. The manipulation and
retraction of the sternum, as well as the use of electrocautery
to dissect the ITA from the chest wall, might result in nerve
damage that leads to intercostal neuralgia.®?"** The SVs
are also used to serve as grafts in CABG surgery and require
leg incisions that might result in saphenous neuralgia.*****
In other words, all of these procedures might give rise to
chronic nociceptive, neuropathic, or both types of pain,
which can persist for variable periods of time after the
operation.

In the present study CPOP was most often localized to
the thorax, but pain was also present in the legs after SV
grafting. A good number of patients also reported persisting
pain in the arm or arms, shoulder or shoulders, neck, and
back, confirming some earlier reports.*”* It should be em-
phasized that patients were repeatedly instructed in the
questionnaire to focus only on nonanginal pain related to
their cardiac surgery and to exclude any other forms of
chronic pain (eg, arthritis). It is possible that persisting pain
in these areas resulted from poor positioning during surgical
intervention, brachial plexus injury, and/or shoulder girdle
pain.19’21

CPOP: An Undertreated Problem

The present study suggests that CPOP after cardiac surgery
is an undertreated problem. In spite of the fact that a
substantial number of patients with CPOP reported moder-
ate to severe pain, only a few were prescribed analgesic
medication (eg, nonsteroidal anti-inflammatory drugs, cy-
clooxygenase 2 inhibitors, and opioids). One third of the
patients with CPOP were taking over-the-counter analge-
sics, and none were receiving medication commonly used to
treat neuropathic or other types of chronic pain syndromes
(eg, antidepressants and anticonvulsants). Various factors
might explain these results, which are consistent with earlier
observations made by Eisenberg and colleagues.’ Patients
might perceive persisting pain as “normal” and part of the
healing process. When they meet their surgeon or cardiol-
ogist at follow-up, they might not consider persistent non-
anginal pain worth mentioning because attention is focused
on their cardiac condition. Deficient management of CPOP
might also be due to the clinicians’ lack of familiarity with
its symptomatology, persistence, and potential treatment.
As a result, patients might turn to other health professionals
(eg, family physicians), rely on their own resources for the
treatment of CPOP, or both, as revealed by the results in this
study.

Risk Factors of CPOP

Our results show that CABG involving ITA grafting is not
associated with a higher risk of CPOP compared with VR
alone. These results, which are consistent with those of a
recent Swedish study,6 confirm that mechanisms other than
trauma occurring during ITA dissection must be involved in
the development of CPOP. When comparing the prevalence
of CPOP after CABG with ITA versus SV grafting, no
significant difference emerged.

Other factors that might contribute or predispose to the
development of CPOP after cardiac surgery are relatively
unknown. The results of this study revealed no predictable
patterns related to duration of surgical intervention, return to
the operating room, or length of ICU or hospital stay. The
same was true for age, sex, and body mass index. These
results contrast with those of Kalso and associates’ and
Bruce and coworkers,> who found some significant relation-
ships between the presence of CPOP, younger age, and
obesity at the time of the operation. Pre-existing physical-
medical and psychosocial characteristics of the patients
would need to be evaluated before surgical intervention and
followed afterward to get a better understanding of the risk
factors of CPOP after cardiac surgery. Our results also
suggest that CPOP might fade away in some patients. The
longer the time elapsed between the operation and the
survey, the less likely the patients were to report CPOP. A
prospective design would permit a more careful character-
ization of the temporal course of the pain.
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When examining risk factors of CPOP, special attention
should be paid to the intensity of acute pain and analgesic
needs during the hospital stay. Our results, as well as those
of Kalso and associates,” showed that patients who had
greater analgesic needs while hospitalized were more at risk
of reporting CPOP up to 3 years after the operation. It is
interesting to note in our study that the amount of analgesics
administered to patients during their ICU stay did not emerge
as a significant predictor of CPOP, whereas it did when the
patients were on the surgical ward. This might be due to the
fact that analgesics were more liberally administered in the
ICU, whereas their use was far more restricted in patients on
the surgical unit. Several studies®®*’ have shown that pa-
tients (including patients undergoing cardiac surgery) who
received a larger amount of analgesics tended to be those
who reported more intense pain during their hospitalization.
Although we did not collect any information on the patients’
pain intensity during the early postoperative period, it is
tempting to speculate that inadequate pain relief during this
period (ie, more intense pain) could be an important factor
in the transition from acute to chronic pain. Several studies
involving other types of operations (eg, thoracic surgery,
breast surgery, and hernia repair) support this hypothesis
(see review by Perkins and Khelet?®). However, it is also
possible that the reports of greater pain intensity during the
early postoperative period might simply be a marker of
those patients who will report CPOP later on, this being true
irrespective of the amount of analgesics administered during
the acute period. Studies using a prospective design are
clearly needed to assess whether the severity of acute post-
operative pain, the quality of the analgesic practices during
that period, or both are significant predictors of CPOP in
cardiac surgery patients.

Study Limitations

The present study did not include patients’ physical examina-
tion, quantitative sensory testing, or both, thereby precluding
clinical differential diagnosis or CPOP classification into
subcategories according to pain location, symptoms, and/or
underlying mechanisms.>?® Other study limitations have to
do with the data collection method. Our results are mainly
based on patient self-reports. However, adequate assess-
ment from the patients’ point of view provides essential
information for subjective phenomena such as pain.*® Pa-
tient self-reports were collected by using postal question-
naires. Contrary to face-to-face interviews, this technique
limits the control over question misinterpretation. However,
all precautions were taken in the present study to ensure
proper comprehension of the questions and possible confu-
sion about the origin of pain. Several authors>® report that
most patients with persistent chest pain after cardiac surgery
can differentiate it from recurrent angina. In our study all
patients who were unable to clearly distinguish between the

2 types of pain and all patients who had anginal pain only
were excluded from the analysis.

Despite the study limitations, the present findings are
believed to have important implications. Acknowledging
that a good number of patients undergoing cardiac surgery
experience persisting pain that might impair their quality of
life is important from a clinical and research point of view.
Clinically, cardiologists and surgeons need to recognize the
importance of the problem. Further research is needed to
obtain a better understanding of the underlying mechanisms
of CPOP to provide patients with adequate strategies to
prevent the pain, treat the pain, or both, depending on its
origin.

We thank the study participants and, for their helpful com-
ments during the preparation of this manuscript, Drs Jennifer
Cogan, Nadege Altier, and Marie-Claude Guertin.

References

1. Heart and Stroke Foundation of Canada. Statistics and background
information—incidence of cardiovascular disease. Available at: http://
www.heartandstroke.ca. Accessed 2003.

2. American Heart Association. American Heart Association heart dis-
ease and stroke statistics 2005 update. Dallas, Tex: American Heart
Association; 2004.

3. Bruce J, Drury N, Poobalan AS, Jeffrey RR, Smith WC, Chambers
WA. The prevalence of chronic chest and leg pain following cardiac
surgery: a historical cohort study. Pain. 2003;104:265-73.

4. Ho SC, Royse CF, Royse AG, Penberthy A, McRae R. Persistent pain
after cardiac surgery: an audit of high thoracic epidural and primary
opioid analgesia therapies. Anesth Analg. 2002;95:820-3.

5. Eisenberg E, Pultorak Y, Pud D, Bar-El Y. Prevalence and character-
istics of post coronary artery bypass graft surgery pain (PCP). Pain.
2001;92:11-7.

6. Meyerson J, Thelin S, Gordh T, Karlsten R. The incidence of chronic
post-sternotomy pain after cardiac surgery—a prospective study. Acta
Anaesthesiol Scand. 2001;45:940-4.

7. Kalso E, Mennander S, Tasmuth T, Nilsson E. Chronic post-sternotomy
pain. Acta Anaesthesiol Scand. 2001;45:935-9.

8. Mailis A, Umana M, Feindel CM. Anterior intercostal nerve damage
after coronary artery bypass graft surgery with use of internal thoracic
artery graft. Ann Thorac Surg. 2000;69:1455-8.

9. Eng J, Wells FC. Morbidity following coronary-artery revasculariza-
tion with the internal mammary artery. Int J Cardiol. 1991;30:55-9.

10. Bar-El Y, Gilboa B, Unger N, Pud D, Eisenberg E. Skeletonized versus
pedicled internal mammary artery: impact of surgical technique on post
CABG surgery pain. Eur J Cardiothorac Surg. 2005;27:1065-9.

11. Hardman J, Limbird L, editors. Goodman and Gilman’s pharmacolog-
ical basis of therapeutics. 10th ed. New York: McGraw-Hill; 2001.

12. Jensen MP, Karoly P. Self-report scales and procedures for assessing
pain in adults. In: Turk DC, Melzack R, editors. Handbook of pain
assessment. New York: Guilford Press; 2001. p. 15-34.

13. Cleeland CS, Ryan KM. Pain assessment: global use of the Brief Pain
Inventory. Ann Acad Med Singapore. 1994;23:129-38.

14. Ware JE Jr, Snow KK, Kosinski M, Gandek B. SF-36 Health Survey:
manual and interpretation guide. Boston: Nimrod Press; 1993.

15. Dauphinee SW, Gauthier L, Gandek B, Magnan L, Pierre U. Readying
a US measure of health status, the SF-36, for use in Canada. Clin
Invest Med. 1997;20:224-38.

16. Zigmond AS, Snaith RP. The Hospital Anxiety and Depression Scale.
Acta Psychiatr Scand. 1983;67:361-70.

17. Sullivan MD, Spertus JA. Chest pain: cause and consequence of
coronary artery bypass grafting? Pain. 2001;92:1-3.

18. Nalysnyk L, Fahrbach K, Reynolds MW, Zhao SZ, Ross S. Adverse
events in coronary artery bypass graft (CABG) trials: a systematic
review and analysis. Heart. 2003;89:767-72.

The Journal of Thoracic and Cardiovascular Surgery « Volume 131, Number 6 1279



http://www.heartandstroke.ca
http://www.heartandstroke.ca

Surgery for Acquired Cardiovascular Disease

Taillefer et al

20.

21.

22.

24.

. Heye ML. Pain and discomfort after coronary artery bypass. Cardio-

vasc Nurs. 1991;27:19-23.

Moore R, Follette DM, Berkoff HA. Poststernotomy fractures and pain
management in open cardiac surgery. Chest. 1994;106:1339-42.
Sharma AD, Parmley CL, Sreeram G, Grocott HP. Peripheral nerve
injuries during cardiac surgery: risk factors, diagnosis, prognosis, and
prevention. Anesth Analg. 2000;91:1358-69.

Mailis A, Chan J, Basinski A, Feindel C, Vanderlinden G, Taylor A, et al.
Chest wall pain after aortocoronary bypass surgery using internal mam-
mary artery graft—a new pain syndrome? Heart Lung. 1989;18:553-8.

. Garland R, Frizelle FA, Dobbs BR, Singh H. A retrospective audit of

long-term lower limb complications following leg vein harvesting for
coronary artery bypass grafting. Eur J Cardiothorac Surg. 2003;23:
950-5.

Mountney J, Wilkinson GA. Saphenous neuralgia after coronary artery
bypass grafting. Eur J Cardiothorac Surg. 1999;16:440-3.

25.

26.

27.

28.

29.
30.

Watts R, Davies R, Treasure T. Internal mammary artery grafting
increases the incidence of shoulder girdle pain after cardiac surgery. Br
Heart J. 1988;59:105-6.

Puntillo K, Weiss SJ. Pain—its mediators and associated morbidity in
critically ill cardiovascular surgical patients. Nurs Res. 1994;43:31-6.
Carroll KC, Atkins PJ, Herold GR, Mlcek CA, Shively M, Clopton
P, et al. Pain assessment and management in critically ill postop-
erative and trauma patients: a multisite study. Am J Crit Care.
1999;8:105-17.

Perkins FM, Kehlet H. Chronic pain as an outcome of surgery—a
review of predictive factors. Anesthesiology. 2000;93:1123-33.
Eisenberg E. Post-surgical neuralgia. Pain. 2004;111:3-7.

Malenfant A, Forget R, Papillon J, Amsel R, Frigon JY, Choini¢re M.
Prevalence and characteristics of chronic sensory problems in burn
patients. Pain. 1996;67:493-500.

Online—www.aats.org
Now you can get The Journal of Thoracic and Cardiovascular Surgery online.

Visit the Journal online today.

http://www.mosby.com/jtcvs
Choose E-mail Notification

subscribe jtcvs_toc

list.

The Journal online brings you faster delivery time, easy searching of current and
back issues, links to PubMed, AATS, WISA, and other important sites, and more.

Receive tables of contents by e-mail
To receive the tables of contents by e-mail, sign up through our Web site at

Simply type your e-mail address in the box and click the Subscribe button.
Alternatively, you may send an e-mail message to majordomo@mosby.com.
Leave the subject line blank and type the following as the body of your message:

You will receive an e-mail to confirm that you have been added to the mailing

Note that TOC e-mails will be sent out when a new issue is posted to the Web site.

1280 The Journal of Thoracic and Cardiovascular Surgery « June 2006



	Prevalence, characteristics, and predictors of chronic nonanginal postoperative pain after a cardiac operation: A cross-sectional study
	Methods
	Patients and Procedure
	Instrument
	Statistical Analyses

	Results
	Participants’ Characteristics
	Prevalence of CPOP
	Characteristics of CPOP
	Risk Factors of CPOP

	Discussion
	Prevalence and Characteristics of CPOP
	Underlying Mechanisms
	CPOP: An Undertreated Problem
	Risk Factors of CPOP
	Study Limitations

	Acknowledgment
	References


