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Abstract

Background Pain following mastectomy often require use of
opioids, drugs associated with a significant number of side
effects. This study investigated the effect of a single perioper-
ative infusion of bupivacaine in the mastectomy cavity on the
postoperative outcomes: use of opioids, pain score, and
nausea.

Methods This retrospective cohort included 244 women un-
dergoing mastectomies at the Odense University Hospital,
Denmark. Thirty-five patients received bupivacaine in the
mastectomy cavity and were compared to 209 controls who
had no local analgesic.

Results A reduction in the postoperative use of 6.1 “oral mor-
phine equivalents” (OMEQs) was observed in the infusion
group in the first 24 h after mastectomy compared to a control
group not receiving infusion. This corresponds to a reduction
of 6.1 mg of orally administered morphine, equivalent to a
52 % reduction. This was, however, not statistically signifi-
cant (p=0.1208). No statistically significant differences be-
tween the two groups were found in visual analogue scale
(VAS) scores for pain and nausea or in the use of other
nonopioid analgesics.

Conclusions A single perioperative infusion of bupivacaine
may have a morphine-sparing effect in the first 24 h after
mastectomy. Our results were however not statistically signif-
icant when tested on these low-pain surgical procedures.
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Department of Plastic Surgery, Odense University Hospital,
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Infusion of analgesics in surgical cavities is simple, fast, and
low cost. It might prevent the often seen vicious cycle of
nausea and impaired coping with postsurgical pain when pa-
tients are introduced to opioids.

Level of Evidence: Level 111, therapeutic study.
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Background

Women undergoing breast surgery for breast cancer experi-
ence some degree of postoperative pain, often located to the
chest wall, breast, and scar [1]. Pain after breast surgery is
generally mild to moderate and most prominent in the acute
phase [2]. There is increasing evidence suggesting that acute
postoperative pain increases the risk of chronic pain. Chronic
postmastectomy or postlumpectomy pain syndrome is a well-
known complication with prevalence rates ranging from 20 to
68 % in people who have undergone breast surgery [1, 3-5].
Optimal postoperative care is therefore a keystone in reducing
the risk of chronic pain.

The current general postop regimen, supported by a review
in Acta Anaesthesiologica Scandinavica, consists of a combi-
nation of paracetamol and ibuprofen as first-line pain relief.
With the presence of pain requiring more analgesia, opioids is
regarded as the most effective [6]. The use of opioids is how-
ever associated with side effects: sedation, dysphoria, nausea,
itching, and formications, all potentially causing a delay in
recovery [7]. Use of baseline analgesics should therefore be
optimized in an attempt to reduce the use of opioids.

Administration of local analgesics (LA) during surgery
could be a useful addition to the current regimen of basic pain
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relief. It is a low-cost technique for postoperative anal-
gesia that is safe and has few side effects [2].
Infiltration is the technique most widely used when ad-
ministering LA [8, 9]. An alternative to infiltration
could be simple infusion, either manually as a one-
time infusion or continuous using a pump. With the
advantage being that infusion is easier, no needle tissue
trauma is induced and that administration is at the exact
location of the surgical trauma [10]. A recent RCT by
Laso et al.,, with a setup, similar to ours, investigated
the effect of continuous infusion of local analgesic and
concluded that it reduces pain and analgesic consump-
tion with high satisfaction, but does not affect the rates
of nausea and vomiting [11]. What remains to be inves-
tigated is if the same effect can be seen using a one-
time infusion only.

In this retrospective cohort study, we tested the
hypothesis that a single perioperative infusion of
bupivacaine in the cavity after unilateral mastectomy
would reduce the time spent in the recovery unit, visual
analogue scale (VAS) scores for pain and nausea and
the use of postoperative analgesics in the first 24 h
post-op, mainly focusing on the use of morphine.

Methods

All procedures and data collection were performed in the de-
partment of plastic surgery at the Odense University Hospital
(OUH), Denmark, during the period 01.01.13-30.06.14, with
the statistical analysis made medio 2015.

The population chosen was women undergoing unilat-
eral mastectomy with or without removal of sentinel
lymph node or radical lymph node dissection of the ax-
illae. From the period chosen, 311 patients were identi-
fied and included in the study. Patients were excluded if
any of the following criteria were met: (1) primary re-
construction was performed immediately after mastecto-
my, (2) records of the surgery and/or time after were
missing, (3) inconsistent records, (4) males, (5) new sur-
gery within 24 h due to complications, (6) lumpectomy
was performed instead of planned mastectomy, and (7)
bilateral mastectomy. Two hundred forty-five patients
were eligible for inclusion in the final statistical analysis,
with 35 being in the intervention group receiving
infusion.

Over the last 2 years, one out of five of the breast surgeons
at the department used infusion when performing mastecto-
mies, placing 20 ml of Marcaine© (bupivacaine) 5 mg/ml
injection solution into the operation cavity. All patients had
drains placed in the operation cavity. Patients in the infusion
group had the bupivacaine solution administered through
these drains immediately after closure of the wound. The
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drains were then closed for 20 min, allowing for the analgesics
to be absorbed, before opening and draining the cavity. The
control group received no infusion. Allocation of time of sur-
gery and surgeon was decided at the preoperation consultation
where women choosing to undergo surgery were given the
first available time.

After surgery, patients were transported to the recov-
ery unit allowing full recovery from the anesthesia, be-
fore transportation to the breast ward. VAS scores for
pain and nausea were recorded at the time of arrival and
departure from the recovery ward. Patients were given
analgesics depending on their VAS scores and the
nurses’ evaluation of prospective pain. Most patients
were given 1 g paracetamol perorally (PO) and 5 mg
morphine PO as preventive analgesics. Though the VAS
is accessed as a scale ranging 0-10, it was recorded in
the patient files as a scale ranging from 0 to 3,
representing the following: 0, no pain OR VAS=0; 1,
low pain OR VAS< 3; 2, moderate pain OR 3<VAS< 7,
and 3, pronounced/greater pain OR VAS>7. VAS has
therefore been statistically calculated from this scale.

Patients were stratified into two main groups, the
infusion group receiving bupivacaine as infusion into
the mastectomy cavity and the no infusion group, acting
as control group (n=35 vs. n=209). To investigate
possible differences depending on type of surgery, fur-
ther stratification was made into the following: group 1,
simple mastectomy (SM); group 2, mastectomy + sentinel
node (M+ SN); group 3, mastectomy + axillary node dis-
section (M+ ALND).

Patients received different types of opioid agonists.
For comparative reasons, all opioid drugs were convert-
ed into oral morphine equivalents (OMEQs), using a
Web-based converter [7]. One OMEQ being equal to
1 mg orally administered morphine [7, 12]. The use of
morphine is also stated as used morphine PO and par-
enteral (PE) for explanatory use.

Propensity score matching (PSM) was performed pri-
or to statistical analysis, with a propensity score being
calculated for each patient on the basis of a logistic
regression on the probability of being in the infusion
group, using age, BMI, and type of surgery. Nearest
neighbor matching was used as matching algorithm,
matching each patient in the infusion group, with four
patients in the no infusion group. We ran nearest neigh-
bor matching for ratios 1:1-1:5, resulting in the ratio of
1:4 being used as this was the ratio resulting in the
least difference between our group covariates. No max-
imum caliper width was specified, resulting in a full
matching of all patients in the treatment group. As a
result, the statistical analysis included 35 patients in
the infusion group and 140 in the control group.
Sixty-nine patients in the control group were excluded.
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The normality of distribution of the initial data was
assessed using the Shapiro-Wilk W test. Equality of var-
iance was estimated using a variance-ratio test. Most data
were not normally distributed according to the Shapiro-
Wilk W test. When variances did not differ statistically
significantly and were estimated to be equal, the
Student’s ¢ test was used for comparing means. For data
where variances did differ, the Welch ¢ test was used, as
it allows for unequal variances. Association between cat-
egorical variables was analyzed using Pearson’s good-
ness of fit, chi-squared test.

P<0.05 was chosen as the cutoff point for significance.
PSM was performed using R, and statistical analysis was
made using STATA 13.

Results

The characteristics of the women participating in the two
groups were similar, and no significant difference was
found when comparing the stratified groups (Tables 1
and 2). We investigated VAS scores for pain and nausea
at arrival and departure from recovery room. For all
groups, median VAS was 0 and no significant differences
were found.

Performing the PSM reduced the differences in covar-
iates between the infusion and the no infusion group.
Looking at Table 1, the mean difference in age between
the two groups was reduced from 0.9 to 0.1 years. For
BMI, the original difference was 0.9 and only 0.1 after
performing the PSM. Table 2, illustrating the distribution
of patients by operation type, also shows a great reduc-
tion in the differences in distribution between our groups.

Outcomes of interest are shown in Table 3. There was no
difference between the two groups when looking at time spent
in the recovery unit (p=0.7205). Regarding the use of both
morphine PO and morphine PE, the two groups were almost
identical with a difference of only 1 mg. When looking at
OMEQs, with all opioids converted, a reduction of 6.1

OMEQs was seen in the infusion group compared to the no
infusion group. This corresponds to an absolute reduction of
6.1 mg orally administered morphine, and relative reduction
of 52 %. The reduction was, however, not found to be statis-
tically significant (p=0.1208).

When comparing OMEQ use between the groups
stratifying into subcategories, we found a reduction in
opioid use in the M+SN group and an increase in the
SM and M+ ALND group. With the differences between
the infusion and no infusion group being SM diff=16.2,
M+SN diff=-6.4, and M+ALND diff=2.3. No subcat-
egory p value for OMEQs reached level of significance.
In number of administrations of OMEQs, there was no
difference between the groups.

The use of paracetamol was equal in the two groups, with a
mean of 0.9 g (p=0.7679). A trend of reduction in the use of
ibuprofen was seen in the infusion group compared to the no
infusion group (11.1 vs 37.1 mg) (p=0.1028).

Conclusions

The present study found, although not statistically significant,
a reduction in the use of postoperative morphine (OMEQs)
when patients were given a one-time infusion of bupivacaine
in the wound following mastectomy.

The included population was selected from a random peri-
od of time, came from all over the county of Funen and is
therefore regarded as being a representative group of the
Danish population.

There are several methods of finding a comparative value
for drugs in drug consumption studies, with the most widely
used being “defined daily dose” (DDT). DDT has a different
value depending on what indication it is given for. OMEQ was
chosen as measurement unit over DDT, because of the homo-
geneity in indication of analgesics in our population.
Additionally, a Norwegian study concluded that OMEQ better
reflects clinical dosing compared to DDT [12]. The OMEQ
allowed the converting of different opioid agonists, opioid

Table 1  Study demographics

Pre-PSM Post-PSM

Infusion No infusion P value Infusion No infusion P value
Baseline characteristics N=35 N=209 N=35 N=140
Age 66.1 [64.4, 70.1] 65.2 [63.3, 67.1] 0.7290 66.6 [61.9, 71.3] 66.5 [64.4, 68.7] 0.9791
BMI 26.3 [24.3, 28.2] 25.2[24.5,25.9] 0.2340 26.1[24.1,28.0] 26.0[25.1,26.8] 0.9039

Showing the mean and the 95 % confidence interval for age and BMI in the group receiving infusion of local anesthetic after mastectomy, compared to
the group not receiving infusion. Values before and after propensity score matching (PSM). P value when investigating possible differences in the

distribution of covariates across our two main groups
*Level of significance, P <0.05
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Table 2  Distribution of surgery types in the two main groups of patients receiving infusion and patients not receiving infusion

Pre-PSM Post-PSM
Infusion No infusion P value Infusion No infusion P value
Subgroups: N Percent N Percent N Percent N Percent
SM 6 17.1 % 30 14.4 % 6 17.1 % 26 18.6 %
M+ SN 21 60.0 % 110 52.6 % 21 60.0 % 75 53.6 %
M+ ALND 8 229 % 69 33.0 % 8 229 % 39 279 %
Total 35 100 % 209 100 % 0.3960 35 100 % 140 100 % 0.7780

Distribution before and after propensity score matching (PSM). P value when investigating possible differences in the distribution of surgeries across our

two main groups

SM simple mastectomy, M+ SN mastectomy + sentinel node removal, M+ ALND mastectomy + axillary node dissection

*Level of significance, P <0.05

alternatives, and analgesics containing opioids and other sub-
stances, into the equivalent dose of oral morphine, hence mak-
ing the comparison of used analgesics more defined, uniform,
and arguably more transmissible into everyday clinical life.
For patients stating allergies toward morphine, alternatives
were given. These alternative drugs are not included in the
calculations when looking at morphine alone. As this only
applies to three patients, all in the no infusion group, the in-
fluence on our results should be small. The morphine alterna-
tives are all included in the OMEQ. The OMEQ is therefore
regarded as the most accurate when comparing the opioid use
of our patients.

When looking at total administered OMEQs, a reduc-
tion of 6.1 OMEQs was seen in the infusion group
compared to the no infusion group. At the same time,
there was no difference in number of administrations of
morphine between the groups, raising the question of
the clinical relevance of the reduction. Still, with the
reduction being 52 %, it suggests that it is possible to
reduce the use of opioids among patients experiencing
lower degrees of pain and that infusion should be taken
into consideration when treatment is planned.

Our results regarding the use of OMEQs, indicating a re-
duction when applying LA to operation wound, are in line
with the large RCT published by Laso et al. and the majority
of studies included in the Danish review by Byager et al. [2,
11]. When investigating the effect of continuous infusion of
LA by pump, they found a significant reduction in postoper-
ative pain. Our results with the median VAS pain score being 0
in all groups suggests that patients undergoing mastectomies
at OUH, in general, experience low levels of postoperative
acute pain. As our results did not reach level of significance,
compared to the previously mentioned studies, one could ar-
gue that continuous infusion of LA by pump is more effective
than a one-time infusion. On the other hand, the low-pain
levels seen in our patients make a possible reduction hard to
find. Regarding the RCT by Laso et al., several differences in
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their methods compared to ours, could explain some of the
increased effect seen in their study [11]. First of all, the pa-
tients in the mentioned RCT received a total of 100 ml 5 mg/ml
levobupivacaine +30 ml levobupivacaine 2.5 mg/ml, com-
pared to our patients who only received 20 ml 5 mg/ml
bupivacaine. The amount LA administered was therefore
around six times higher in their study. Second, Laso et al.
administered the drugs by pump for a duration of 48 h,
while we used a single perioperative infusion. Third,
levobupivacaine used in the RCT, compared to bupivacaine,
has a longer duration of action, possibly increasing its analge-
sic effect. Finally, Laso et al. recorded patient use of analgesics
for 48 h compared to our 24 h, leading to a higher total anal-
gesics use per patient. This could arguably have made an effect
easier to find. As most of our patients are discharged within
24 h, monitoring their analgesics longer than this was not an
option. All of these factors could explain why our study failed
to show the same effect as this large RCT did. Regarding
postoperative nausea, we did not see an effect of infusion of
LA, a result in line with Laso et al.

The degree of trauma should correlate with the degree of
postoperative pain. If this is the case, we would have seen
tendency of the least morphine administered in the SM group
and the greatest use in the M+ ALND group. This is supported
by a study published by Gértner et al. with results showing an
increase in pain present postoperatively in patients undergoing
M-+ ALND compared to M+ SN (OR (95 % CI), 1.77 (1.43—
2.19)) [4]. No such tendency was seen in our results. This
might be due to blurring of a trend by the generally low pain
scores.

Our results were calculated without taking the effect of
comorbidity into consideration, including previous breast
and thoracic surgery. Comorbidity could therefore have affect-
ed the results, but since no allocation into groups due to co-
morbidity has occurred, it seems reasonable to assume that
patients with comorbidity were equally distributed in the two
groups.
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One major drawback of this study is the fact that all
surgeries in the infusion group were performed by the
same surgeon, while the no infusion group had five
different surgeons. Intersurgeon differences in procedure,
affecting the results of this study, could therefore be
present. Every surgeon was meticulously trained by the
same surgeon and are all obliged to follow the proce-
dural guidelines made by the Danish Breast Cancer
Cooperative Group regarding mastectomies when
performing these surgeries. All have reported doing so
in their postoperative notes. Potential differences in pro-
cedures should therefore arguably be minor. As previ-
ously mentioned, all patients were assigned the first
available time of operation. The allocation of surgery
may, however, still be biased and as we are comparing
our study to studies where allocation have been random-
ized, caution should be taken. In an effort to reduce the
effect of allocation bias and to mimic a RCT, we used
propensity score matching when preparing our data for
statistical analysis. Prior to analysis, each patient in the
intervention group was matched with one or more pa-
tients in the control group. By accounting for the covar-
iates that predict receiving treatment, we could estimate
the effect of the intervention more accurately. When
looking at the characteristics of our groups in Tables 1
and 2, we can clearly see that the PSM contributed in
making the covariates across our groups more similar.
The difference of means decreased, and the p values are
now even stronger in indicating that the groups are not
significantly different. This, in other words, helped
transform our study into a quasi-randomized study. We
chose to compare our cases with four patients in the
intervention group, as this made for the most balanced
dataset. A portion of our original control group was
therefore excluded from our statistical analysis, but
this was in our opinion acceptable as the quasi-
randomization is a great addition to our study design.
As PSM only accounts for observed covariates, latent
variables may have been present after matching, but
they should arguably be covariates of lesser importance.

In conclusion, a single perioperative infusion of
bupivacaine may have a morphine sparing effect in the first
24 h after mastectomy, with our results showing a reduction of
52 % in OMEQs. The infusion technique was completely
without complications. It is a simple, fast, and low-cost tech-
nique which might prevent the often seen vicious cycle of
nausea and impaired coping with postsurgical pain when pa-
tients are introduced to opioids. However, the results were not
statistically significant when tested on this low-pain surgical
procedure. Further investigation to examine the potential of
infusion as a way of reducing postoperative use of opioids is
needed.
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