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A B S T R A C T

Objectives. This study’s primary aim was to determine levels of acute and persistent postoperative
pain and the incidence of severe postoperative pain after mastectomy. A secondary aim was to
examine factors associated with postoperative pain.

Design. A retrospective cohort study of 196 female breast surgery subjects was conducted. Data
were collected on: numerical rating scale (NRS) pain scores in the Post Anesthesia Care Unit
(PACU) and at 1 month and 6–12 months postoperative; age; race; insurance; obesity; radiotherapy;
chemotherapy; hypertension; anesthesia care time; and intraoperative and PACU opioid use. Severe
postoperative pain was defined as NAS � 5. Data were analyzed using chi square, Fisher’s exact test
or analysis of variance, with a = 0.05.

Results. PACU pain and the incidence of severe PACU pain increased with surgical complexity
(P < 0.005). PACU pain scores averaged 4.71 � 0.24 and 57.7% of subjects experienced severe pain.
Postoperative pain scores at 1 or 6–12 months did not vary by surgical complexity and averaged
2.21 � 0.32 and 0.74 � 0.22, respectively. Severe postoperative pain was experienced by 22.1% of
subjects at 1 month and 8.2% of subjects at 6–12 months. Older age and systolic hypertension were
associated with less PACU pain. Non-White race, obesity, and high PACU opioid use were
associated with greater postoperative pain at 1 month. Non-White people also had greater post-
operative pain at 6–12 months.

Conclusions. The results suggest that nearly 60% of breast surgery patients experience severe acute
postoperative pain, with severe pain persisting for 6–12 months in almost 10% of patients.
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Introduction

Breast cancer is one of the five most common
cancers in the United States. In 2003, the

1-year incidence of breast cancer was 127.6 new
cases per 100,000 females and current projections
suggest that nearly 213,000 new cases of breast

cancer will be diagnosed annually [1]. Treatment
for breast cancer consists primarily of surgery
(partial or complete mastectomy), with or without
chemotherapy, and/or radiotherapy. The 5-year
survival after breast cancer diagnosis has been
increasing over the past decade and approximately
90% of newly diagnosed patients are now expected
to survive 5 years [2].

The tremendous progress that has been made in
the early detection and treatment of breast cancer
has resulted in greater interest in quality of life
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issues among breast cancer survivors. One area of
concern is the development of persistent postop-
erative pain after breast cancer surgery, although
the extent of the problem is unclear [3]. Reported
estimates of the incidence of persistent pain after
mastectomy vary widely, with some studies finding
incidence rates as high as 50% [4–11]. Several risk
factors have been suggested, including severe pre-
operative pain, severe acute postoperative pain,
surgical factors such as the number of lymph nodes
removed and the complexity of the surgery, prior
or concurrent radiotherapy or chemotherapy,
obesity, depression or anxiety, and age [6,8–10,12–
15].

The primary aim of the present study is to
determine levels of acute and persistent postopera-
tive pain, and the incidence of severe postoperative
pain, after mastectomy. A secondary aim is to
determine the relationship between levels of post-
operative pain after breast surgery and demo-
graphic, clinical, and anesthesia-related variables
hypothesized to be associated with postoperative
pain.

Methods

This study was approved by the University of
North Carolina Institutional Review Board.

Data Sources, Dataset Generation, and
Data Collection
A retrospective cohort design was employed. The
data sources were the administrative databases of
the Divisions of Surgical Oncology and Plastic
and Reconstructive Surgery, electronic patient
records, and paper records of the Anesthesia and
Post Anesthesia Care Unit (PACU). The admin-
istrative databases were queried for data from
all patients undergoing breast surgery between
January 1, 2003 and December 31, 2005. Data
were collected on each patient’s date of birth,
date of surgery, Current Procedural Terminology
(CPT) code and modifier, and CPT text descrip-
tion and diagnostic code(s). The data from each
query were downloaded into Microsoft Excel
(Microsoft, Seattle, WA) for transfer and then
uploaded and merged in SPSS (version 15.0; SPSS
Inc., Chicago, IL).

SPSS (v. 15.0) was then used to generate a
simple random sample of 100 subjects from each
of three breast surgery groups: partial mastec-
tomy; complete mastectomy; and complete mas-
tectomy with immediate reconstruction. The
three surgical groups were identified by CPT

codes. Mastectomies associated with concurrent
axillary lymph node dissection or delayed recon-
struction were not included.

Medical records were used to collect additional
data on the random sample of subjects. Data were
collected only from those subjects whose medical
records were complete and whose date of surgery
in the electronic health record matched that in the
administrative database. This reduced the total
number of subjects to 196, with 57 (29.1%) partial
mastectomies, 78 (39.8%) complete mastecto-
mies, and 61 (31.1%) complete mastectomies
with immediate reconstruction. The following
data were abstracted from the medical records and
entered into the SPSS dataset: pain scores
(numerical rating scale [NRS] of 0 [none]–10
[worst imaginable]) recorded by nurses in the
PACU and the clinic at 1 month (median = 11
days) and 6–12 months (median = 247 days) post-
operative; race; primary insurance type; history of
radiotherapy or chemotherapy (current or prior);
height, weight and blood pressure (systolic blood
pressure [SBP] and diastolic blood pressure
[DBP]) recorded by nurses in the preoperative
appointment; anesthesia start and stop times; and
intraoperative and PACU opioid use (drug, dose).

Primary Endpoint Variables
The primary endpoint variables were pain scores
(NRS of 0–10) and the incidence of severe post-
operative pain measured in the PACU and at 1
month and 6–12 months. Severe postoperative
pain was defined as a NRS score of �5 [13,16–18].

Statistical Analysis
The data were analyzed using SPSS (v. 15.0) and
graphed using Sigma Plot (v. 10.0; SPSS, Inc.).
Average pain scores and the incidence of severe
postoperative pain were calculated for the whole
cohort and compared across the three breast
surgery groups using chi square, Fisher’s exact test
or analysis of variance (anova), with a = 0.05. The
three breast surgery groups were collapsed into a
single group to evaluate the relationship between
postoperative pain scores and demographic, clini-
cal and anesthesia-related variables using anova,
with a = 0.05 and type of operation included as
a covariate to control for differences between
groups in several of these factors (see Table 2).
Binary variables were created for this analysis. Age
was categorized as <65 years and >65 years, a
manner used previously for mastectomy patients
[13,19]. Race was categorized as White people
(Non-Hispanic) vs Non-White people (77% Black
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people) and primary insurance was categorized
as Private vs Non-Private. Clinical obesity was
defined as a body mass index �30. Systolic hyper-
tension was defined as preoperative SBP � 140
and diastolic hypertension was defined as preop-
erative DBP � 90. Total time under anesthesia
care was calculated as anesthesia stop time minus
anesthesia start time. Total intraoperative and
PACU morphine equivalents were calculated
using conversion tables [20–21]. A median split
was used to categorize anesthesia-related factors
into categories of �4 hours vs >4 hours for total
time under anesthesia care, �30 mg vs >30 mg for
total intraoperative morphine equivalents, and
�10 mg vs >10 mg for total PACU morphine
equivalents.

Results

The postoperative pain score across all three mas-
tectomy groups was 4.71 � 0.24 in the PACU,
2.21 � 0.32 during the first month and 0.74 �
0.22 at 6–12 months (Table 1). Severe postopera-
tive pain was experienced by 57.7% of subjects in
the PACU, 22.1% of subjects at 1 month, and
8.2% of subjects at 6–12 months (Table 1).

PACU pain scores and intraoperative and
PACU opioid use varied by type of surgery
(Table 2). PACU pain scores increased with
surgical complexity (P < 0.0005), ranging from
3.55 � 0.42 for the partial mastectomy group to
6.27 � 0.40 for the complete mastectomy with
immediate reconstruction group. The incidence of
severe PACU pain also increased with surgical
complexity (P < 0.005), ranging from 43.9% for
the partial mastectomy group to 75.4% for the
complete mastectomy with immediate reconstruc-
tion group. Intraoperative and PACU opioid use
was lowest in the partial mastectomy group and
highest in the complete mastectomy with imme-
diate reconstruction group (P < 0.0005). Surgical
complexity did not influence postoperative pain
scores or the incidence of severe postoperative
pain at 1 month or 6–12 months (Table 2).

Several demographic, clinical, and anesthesia-
related variables were associated with postopera-
tive pain scores (Figures 1 and 2). Older age
(Figure 1A) and systolic hypertension (Figure 1E)
were associated with lower PACU pain scores
(P < 0.01). High doses of PACU opioids
(Figure 2C) were associated with higher PACU
pain scores (P < 0.0005). PACU pain scores did
not vary by race, insurance type, clinical obesity,
diastolic hypertension, history of chemotherapy or

radiation, time under anesthesia care, or dosages
of intraoperative opioids. Postoperative pain
scores at 1 month were higher among subjects who
were Non-White people (P < 0.01; Figure 1B)
and clinically obese (P < 0.05; Figure 1D), and
received high doses of PACU opioids (P < 0.01;
Figure 2C). Subjects who experienced severe
PACU pain (Figure 2D) tended to have higher

Table 1 Demographics, clinical characteristics, and
postoperative pain scores of breast surgery patients*

Total 196
Sex—female 196 (100%)
Age (mean years � SEM years) 53.62 � 1.02
Older age (�65 years) 44 (22.4%)
Race (%)

Non-Hispanic White people 139 (71.3)
Black people 44 (22.6)
American Indian/Native Alaskan 1 (0.5)
Hispanic 6 (3.1)
Asian/Pacific Islander 3 (1.5)
Other 3 (1.5)

Health insurance† (%)
Private 107 (54.6)
Medicare/Medicaid 62 (31.6)
Department of Corrections 2 (1.0)
Tricare 6 (3.1)
Self-pay 18 (9.2)

Clinical obesity (BMI � 30; N = 72) 30 (41.7%)
Systolic hypertension (SBP � 140) 64 (32.7%)
Diastolic hypertension (DBP � 90) 25 (12.8%)
Radiotherapy history—Yes 98 (51.0%)
Chemotherapy history—Yes 136 (70.8%)
Type of operation‡ (%)

Partial mastectomy 57 (29.1)
Complete mastectomy 78 (39.8)
Immediate reconstruction 61 (31.1)

Total time under anesthesia care (mean
min � SEM)

278.44 � 12.12

Intraoperative morphine equivalents (mean
mg � SEM)

34.34 � 1.79

PACU morphine equivalents (mean
mg � SEM)

12.00 � 0.91

PACU pain score (mean � SEM)§ 4.71 � 0.24
Severe PACU pain (NAS � 5) 113 (57.7%)
Pain score first postoperative month

(mean � SEM; N = 77)
2.21 � 0.32

Severe pain first postoperative month
(NAS � 5)

17 (22.1%)

Pain score 6–12 months postoperative
(mean � SEM; N = 85)

0.74 � 0.22

Severe pain 6–12 months postoperative
(NAS � 5)

7 (8.2%)

* The table provides demographical information, clinical characteristics,
anesthesia-related data, and postoperative pain data for patients that under-
went breast surgery between January 1, 2003 and December 31, 2005.
Sample sizes for BMI and postoperative pain scores in the first month or 6–12
months after surgery were adjusted for missing data points.
† Health insurance group was based on patient’s primary health insurance
plan.
‡ Type of operation was categorized by CPT codes.
§ Pain scores are based on a NRS of 0–10 and are presented as averages
(mean � SEM) and as categories (none/mild [NRS < 5] or severe [NRS � 5]).
PACU pain scores re�ect the maximum pain score recorded in the PACU.
BMI = body mass index; CPT = Current Procedural Terminology; DBP =
diastolic blood pressure; NAS = numerical analog scale; PACU = Post Anes-
thesia Care Unit; SBP = systolic blood pressure; SEM = standard error of the
mean.
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levels of pain 1 month after surgery (P < 0.07).
Postoperative pain scores at 1 month did not vary
by age, insurance type, systolic or diastolic hyper-
tension, chemotherapy or radiation history, time
under anesthesia care, or doses of intraoperative
opioids. Postoperative pain scores at 6–12 months
varied only by race, with Non-White people
having higher pain scores than White people
(P < 0.01; Figure 1B).

Discussion

The present results suggest that nearly 60% of
breast surgery patients experience severe acute
postoperative pain, with incidence rates increasing
with surgical complexity. The average acute post-
operative pain score is about 5 on a NRS of 0–10
and this also increases with surgical complexity.
The incidence and degree of acute postoperative
pain after breast surgery in this study is almost
identical to that reported by another group after
partial or complete mastectomy [13]. Unlike acute
pain, postoperative pain scores and the incidence
of severe postoperative pain did not vary among
the three breast surgery groups. Within the first
postoperative month, the incidence of severe pain
was 22.1%. Six to twelve months after breast

surgery, the incidence of severe pain was 8.2%.
Early studies suggested that 13–43% of breast
cancer patients experience surgery-related pain
a year or more after mastectomy [10,14,15].
Although surgical techniques have been refined
since these earlier studies were conducted [19],
more recent studies support the earlier findings,
with one study finding that 48% of women expe-
rienced clinically meaningful pain 3 months after
partial or complete mastectomy [6]. In another
study, 25% of women who underwent complete
mastectomy with immediate reconstruction re-
ported persistent pain 3–4 years after surgery [5].
The estimated incidence of persistent postopera-
tive pain in the present study is lower than recently
published rates, perhaps because subjects who
underwent concurrent axillary lymph node dissec-
tion, a known risk factor for persistent pain [5],
were not included.

A secondary aim of the present study is to
examine the relationship between levels of post-
operative pain after breast surgery and a variety
of demographic, clinical and anesthesia-related
factors that were hypothesized, on the basis of
experimental and clinical pain literature, to be
related to postoperative pain. Older age and
systolic hypertension were found to be associated

Table 2 Demographics, clinical characteristics, and postoperative pain scores of breast surgery patients by type of
operation*

Partial
Mastectomy
(N = 57)

Complete
Mastectomy
(N = 78)

Immediate
Reconstruction
(N = 61) Statistic, P Value†

Age (mean years � SEM years) 58.77 � 1.95 55.90 � 1.57 45.90 � 1.42 F = 15.60, P < 0.0005
Older age (�65 years) 17 (29.8%) 24 (30.8%) 3 (4.9%) c2 = 15.65, P < 0.0005
Race—Non-Hispanic White people 41 (71.9%) 52 (66.7%) 46 (76.7%) N.S.
Private health insurance‡ 26 (45.6%) 42 (53.8%) 39 (65.0%) N.S.
Clinical obesity (BMI � 30) 9 (42.9%) 15 (50.0%) 6 (28.6%) N.S.
Systolic hypertension (SBP � 140) 22 (38.6%) 33 (42.3%) 9 (14.8%) c2 = 13.11, P < 0.001
Diastolic hypertension (DBP � 90) 9 (15.8%) 11 (14.1%) 5 (8.2%) N.S.
Radiotherapy history—Yes 50 (87.7%) 34 (43.6%) 14 (24.6%) c2 = 48.41, P < 0.0005
Chemotherapy history—Yes 45 (78.9%) 60 (76.9%) 31 (54.4%) c2 = 10.68, P < 0.005
Total time under anesthesia care (mean min � SEM) 160.39 � 8.53 243.43 � 14.5 429.55 � 19.08 F = 76.91, P < 0.0005
Intraoperative morphine equivalents (mean mg � SEM) 19.93 � 1.38 32.87 � 1.79 49.87 � 4.33 F = 27.67, P < 0.0005
PACU morphine equivalents (mean mg � SEM) 6.86 � 1.04 11.63 � 1.23 17.37 � 2.09 F = 11.14, P < 0.0005
PACU pain score (mean � SEM)§ 3.55 � 0.42 4.33 � 0.36 6.27 � 0.40 F = 11.70, P < 0.0005
Severe PACU pain (NAS � 5) 25 (43.9%) 42 (53.8%) 46 (75.4%) c2 = 12.78, P < 0.005
Pain score first postoperative month (mean � SEM) 2.28 � 0.65 1.95 � 0.39 2.79 � 0.83 N.S.
Severe pain first postoperative month (NAS � 5) 7 (28.0%) 5 (13.2%) 5 (35.7%) N.S.
Pain score 6–12 months postoperative (mean � SEM) 0.70 � 0.44 0.71 � 0.34 0.83 � 0.40 N.S.
Severe pain 6–12 months postoperative (NAS � 5) 2 (8.7%) 3 (7.9%) 2 (8.3%) N.S.

* The table provides demographical data, clinical data, anesthesia-related data, and postoperative pain data for breast surgery patients who underwent surgery
between January 1, 2003 and December 31, 2005.
† P values are derived from the analysis of variance for continuous variables and chi square or Fisher’s exact test for categorical variables comparing differences
across surgical procedure type.
‡ Health insurance group was based on patient’s primary health insurance plan.
§ Pain scores are based on a NRS of 0–10 and are presented as averages (mean � SEM) and as categories (none/mild [NAS < 5] or severe [NAS � 5]). PACU
pain scores re�ect the maximum pain score recorded in the PACU.
BMI = body mass index; DBP = diastolic blood pressure; NAS = numerical analog scale; N.S. = not significant; PACU = Post Anesthesia Care Unit; SBP = systolic
blood pressure; SEM = standard error of the mean.
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with lower levels of acute postoperative pain,
whereas Non-White race, clinical obesity, and
PACU opiate use were associated with greater
levels of long-term postoperative pain.

Several studies suggest that older patients are at
reduced risk for acute and persistent postoperative
pain [6,9,13,15,22], although one other study does
not support this association [14]. The present study
found that older age was associated with lower

levels of pain in the PACU, but not at 1 month
or 6–12 months after surgery, suggesting that
the relationship between age and postoperative
pain is perhaps stronger for acute than persistent
pain.

Elevated blood pressure is associated with
decreased experimental pain sensitivity [23,24], and
a recent prospective study indicates that a genetic
variant of the beta-adrenergic receptor is associated

�
Figure 1 The association between postoperative pain scores after breast surgery and age (A), race (B), insurance type (C),
clinical obesity (D), systolic hypertension (E), diastolic hypertension (F), and history of chemotherapy (G) or radiotherapy (H).
Each panel shows the relationship between demographic and clinical risk factors, indicated on the x-axis, and average
(mean � standard error of the mean [SEM]) pain scores (numerical rating scale, 0–10 scale), on the y-axis, reported by
breast surgery patients in the Post Anesthesia Care Unit (PACU), within the first postoperative month and within 6–12 months
after surgery, as indicated in the figure legends. Significant associations are noted. BMI = body mass index; DBP = diastolic
blood; SBP = systolic blood pressure.
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Figure 2 The association between postoperative pain scores after breast surgery and total time under anesthesia care (A),
intraoperative morphine equivalents (B), Post Anesthesia Care Unit (PACU) morphine equivalents (C), and severe PACU
pain (D). Each panel shows the relationship between anesthesia-related factors, indicated on the x-axis, and average
(mean � standard error of the mean [SEM]) pain scores (numerical rating scale [NRS], 0–10 scale), on the y-axis, reported
by breast surgery patients in the PACU, within the first postoperative month and within 6–12 months after surgery, as
indicated in the figure legends. Significant associations are noted.
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with both elevated blood pressure and a decreased
risk for developing temporomandibular disorder,
a common chronic pain condition [25]. In the
current study, preoperative systolic hypertension,
but not diastolic hypertension, was associated with
lower pain scores in the PACU, in agreement with
studies on experimental pain. However, neither
systolic nor diastolic hypertension was associated
with postoperative pain at later time points.

Black people show greater experimental pain
sensitivity than non-Hispanic White people [24].
The present study did not find a difference in
PACU pain between non-Hispanic White people
and Non-White people (77% Black people), but
Non-White people had increased pain during the
first postoperative month and 6–12 months after
surgery. The current findings suggest that acute
postoperative pain sensitivity, as opposed to
experimental pain sensitivity, is not greater among
Non-White people than White people, but levels
of persistent pain are.

Clinical obesity was identified as a risk factor
for persistent pain after breast surgery by another
group [15]. In the present study, clinically obese
subjects had higher levels of pain during the first
postoperative month and a trend toward higher
levels at 6–12 months postoperative, suggesting
that persistent postoperative pain represents yet
another health problem associated with obesity.

Several studies suggest that prior or concurrent
radiotherapy and chemotherapy increase acute
postoperative pain and the likelihood of develop-
ing persistent pain after breast surgery [6,8,9],
although at least one study did not find an asso-
ciation [14]. The present study did not find a
relationship between history of radiotherapy
or chemotherapy and postoperative pain levels.
However, the timing of the radiotherapy and che-
motherapy was not evaluated.

Psychological traits, particularly depression and
anxiety, have been linked to the development of
persistent pain after breast surgery [10,13]. Insur-
ance type was used as a surrogate marker for psy-
chosocioeconomic risk in the present study. An
association between insurance type and postopera-
tive pain was not found, but the contribution of
psychological, social, and/or economic factors to
postoperative pain cannot be ruled out.

Anesthesia-related factors that were examined
included total time under anesthesia care, intraop-
erative opioid use, PACU opioid use, and PACU
pain. Of these factors, only PACU opioid use was
associated with pain during the first postoperative
month, with high opioid use associated with

greater pain. This finding likely reflects the docu-
mented relationship between severe acute pain
and increased likelihood of persistent pain [3].
However, opioid-induced hyperalgesia is another
explanation [26].

Limitations

Our study has several limitations that should be
considered when interpreting the results. First,
this was a retrospective study and as such, it is
vulnerable to several types of bias, including self-
selection bias and misclassification bias, particu-
larly with respect to pain scores. Second, our
primary data source was nursing records taken
preoperatively, in the PACU and at postoperative
appointments. The nurses taking the pain scores
were not specifically trained to collect data for
research purposes and so measurement error is
possible. Third, height data and postoperative
pain scores at 1 month and 6–12 months were
missing for a subset of subjects, which could intro-
duce confounding. Confounding also is possible
with respect to comorbidities and variations in the
surgical technique, which were not controlled for.

Conclusions

Overall, our findings suggest that severe acute
postoperative pain is problematic for more than
half of all breast surgery patients and that severe
postoperative pain persists for 1 month in nearly
25% of breast surgery patients and 6–12 months in
close to 10% of breast surgery patients. Our find-
ings further suggest that Non-White race, clinical
obesity, and high PACU opioid use are factors
associated with increased postoperative pain,
whereas older age and systolic hypertension are
factors associated with less postoperative pain.
These findings should help guide the design of
future prospective studies to fully evaluate these
factors.
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