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Summary
Background: Successful acute pain management after breast surgery remains chal-
lenging, and if not achieved, may increase the likelihood of subsequent chronic
pain.
Aims: This article aimed to evaluate the evidence for varied techniques described for
peri-operative pain management in breast surgery, and to review the literature on
chronic pain after breast surgery and particularly ‘post-mastectomy pain syndrome’.
Method: A Pubmed search was performed, with the key words ‘‘mastectomy’’ and
‘‘pain’’ for articles in the English language in the adult human population (age > 19
years), looking specifically for different analgesic techniques that have been evalu-
ated.
Results: Thirty-three peer-reviewed publications with pain outcome data were
included, ranging from 15 to 289 patients per study (total n = 2104). Twenty three
were randomised controlled trials and the rest were prospective or retrospective
audits and case series. Inconsistent trial methodology precluded a meta-analysis.
Paravertebral local anaesthetic nerve blockade resulted in lower pain scores and
fewer side effects than opioid-based regimens. Three risk factors emerged predict-
ing chronic pain post-mastectomy: higher post-operative pain scores, age <65 years
and inclusion of major reconstructive surgery.
Conclusion: Paravertebral block should be considered for use in major breast surgery.
Pain control should be optimised/a priority for both acute care and to potentially
reduce chronic pain.
© 2009 Elsevier B.V. All rights reserved.
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Introduction

Surgery in the form of either lumpectomy, or
modified radical mastectomy with axillary node
dissection, in combination with chemotherapy or
radiotherapy remains the treatment of choice for
breast cancer. A wide variety of analgesic tech-
niques are employed for managing the post-surgical
pain, which often proves difficult to treat in the
early post-operative period. It is increasingly recog-
nised that complex chronic pain syndromes may
develop months to years later [1—3]. Poorly man-
aged pain can slow recovery, create burdens for
patients and their families, and increase costs to
the healthcare system. Though various risk factors
have been suggested, inappropriate acute post-
operative pain management has been associated
with the development of chronic post-mastectomy
pain, a complex post-surgical pain syndrome
that may occur following any type of breast
surgery [3].

In this article, we aim to summarise the evidence
with regards to various techniques which have been
used to manage peri-operative pain associated with
breast surgery and also highlight the problem of
post-mastectomy pain syndrome (PMPS)—–an exten-
sively reported but poorly understood complication
that could follow any form of breast surgery.

Analgesic techniques
We performed a Pubmed search with the key words
‘‘mastectomy’’ and ‘‘pain’’ for articles in the
English language, in the adult (over 19 years of
age) population looking specifically for the anal-
gesic techniques that have been evaluated. We
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ncluded all trials including non-randomised tri-
ls, prospective and retrospective studies, looking
pecifically at analgesic techniques that have been
sed in breast surgery. Our search tool reported 312
rticles, however only 33 were found suitable for
nclusion, as the majority were either not related
o the post-operative period in breast surgery,
r were not associated specifically with analgesic
echniques used in surgery. Table 1 summarises the
vidence comparing different analgesic techniques
or breast surgery. Though traditional opioid-
ased analgesia remains the mainstay, different
echniques including regional local anaesthetic
nfiltrations, paravertebral and neuraxial analgesia,
nticonvulsants, anti-neuropathic analgesics and
MDA antagonists have all been used either in iso-

ation or in combination.

pioid-based regimens

ost of the studies have compared their technique
f choice, against PCA morphine or morphine as
he main stay of rescue analgesia, as is widely
een in clinical practice. There is one study by
ampe et al., looking at the clinical efficacy of
ontrolled release oxycodone, which showed that
here was a reduction in pain scores and less rescue
nalgesia needed [31]. The study by Legeby et al.
ooking at the efficacy of diclofenac in combination
ith morphine and paracetamol, found an opi-
id sparing effect in the first 6 h post-operatively.
2 S.H. Chang et al.
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owever, this difference was not significant after
4 h and post-operative bleeding was significantly
igher with diclofenac [32]. In a different study
y Yarussi et al., an evaluation of morphine, via
he intramuscular route, versus placebo found no
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Table 1 Comparison of various peri-operative analgesic techniques for pain management in breast surgery.

Technique Study Type Surgery No. of patients
enrolled

Drugs/techniques Results

IV Ketamine given
pre-emptively

Adam et al.
[4]

Randomised
double-blinded
study

Total mastectomy 128, 64 given
before surgery
64 given after

0.15 mg/kg ketamine,
0.3 mcg/kg sulfentanil
at induction

No hallucinations in
both. No sig
differences in pain
scores. No pre-emptive
analgesic effect

Intercostal nerve blocks Atanassoff et
al. [5]

Randomised
double-blinded
study

Lumpectomy 48 ICNB T3-6 lignocaine
1.5/2% and bupivacaine
0.5% vs. GA

Lower pain scores with
ICNB

Paravertebral blocks Crawford-
Sykes et al.
[6]

Retrospective Mastectomy, wide
local excision,
axillary
dissection

21 6 PVB, 2 of 6 converted
to GA. 15 PVB with GA

No anaesthetic
complications noted,
No conclusions on
analgesic use deduced

PVB as a sole technique Weltz et al.
[7]

Retrospective MRM, wide
excision ALND

15 C7-T7 4 ml/level 0.5%
bupivacaine with
1:400,000 epinephrine

No conversions to GA. 9
required no narcotics
post-op. 3 PONV.
Average pain relief 23 h

PVB vs. GA Najarian et al.
[8]

Retrospective Mastectomy, SN
bx, ALND,
reconstruction

289,
125 = PVB,
100 = GA, PVB
to GA = 24
planned PVB
with GA = 12

T1-6 5 ml/level 0.5%
ropivacaine with
1:400,000 epinephrine

Reasons for conversion
to GA:inadequate blk
(67%)

PVB vs. GA Coveney et al.
[9]

Retrospective MRM, wide
excision, ALND

145 pts. 85.3%
completed
without
supplementa-
tion.9%
conversion to
GA

C7-T 6.3—4 ml/level
0.5% bupivacaine with
1:400,000 epinephrine

Low complication rate
(2.6%). Epidural
extension in 2 cases 1
required GA
peri-operatively. 1
pneumothorax. Shorter
hospital stay, less
post-op analgesia, less
PONV (p < 0.0001).

PVB Greengrass et
al. [10]

Prospective,
observational

Lumpectomy,
ALND, MRM

25 C7-T 6.3—4 ml/level
0.5% bupivacaine with
1:400,000 epineprhine

5 incomplete blocks.
No complications.
Minimal PONV. None
unsatisfied
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Table 1 (Continued )

Technique Study Type Surgery No. of patients
enrolled

Drugs/techniques Results

PVB vs. GA Terheggen et
al. [11]

Prospective
randomised

Minor breast
surgery

30 PVB via catheter T3/4
15—20 ml of 2%
mepivacaine with
adrenaline 1:200,000

Lower VAS scores
(p < 0.001) Significantly
higher pt satisfaction
scores, lower analgesic
requirements in PVB
groups

PVB vs. GA Pusch et al.
[12]

Prospective
randomised

Lumpectomy to
MRM, ALND

86 Single injection PVB
0.3 ml/kg 0.5%
bupivacaine at T4

Lower pain scores,
lower analgesic
requirements, less
PONV (p < 0.05). 1
epidural spread

PVB vs. GA Naja et al.
[13]

Prospective
randomised

Simple, partial or
MRM

60 Multilevel PVB Reduced VAS scores,
analgesics, PONV and
hospital stay in PVB gp

PVB vs. placebo Kairaluoma et
al. [14]

Randomised
blinded placebo
controlled

Breast tumour
resection,
mastectomy

60 PVB at T3. Bupivacaine
1.5 mg/kg vs. saline.
All pts had GA

PVB pts had less
post-op pain, less
opioid use (p < 0.05),
less sedated until
90 min (p < 0.05)

TEA vs. morphine PCA Correll et al.
[15]

Prospective
randomised

Mastectomy with
TRAM flap
reconstruction

18 All GAs. TEA at T8
0.15% ropivacaine &
morphine 0.05 mg/l,
bolus of 2 mg morphine;
run at 8 ml/h

Lower pain scores with
TEA (p < 0.05), shorter
hospital stay p = 0.0498

TEA vs. GA (opioids for
analgesia)

Doss et al. [16] Prospective
randomised

MRM 60 TEA T6/7 0.2%
ropivacaine

TEA gp: higher number
ready for discharge
from recovery
(p = 0.0006), less pain
and greater pt
satisfaction (p < 0.001)

Cervical epidural with GA Kotake et al.
[17]

Prospective
observational

MRM 21 C7/T1 1% mepivacaine
with 2.5 mcg/ml
fentanyl at 7 ml/h

No major side-effects
noted
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Brachial plexus block (BBB)
for pain relief

Fassoulaki [18] Prospective
randomised vs.
control

MRM 47 block, 48
control

Infraclavicular block at
the end of surgery
15 ml 0.5% bupivacaine
with 1:200,000
epinephrine.
Intercostal spaces
underneath the skin
incision infiltrated with
5 ml bupivacaine

BBB pts fewer required
analgesics in first 24 h
post-op (p < 0.0005).
Longer time before first
analgesic required
(p < 0.001)

TEA with Ipsilateral Brachial
plexus block vs. GA

Sundarathiti
et al. [19]

Prospective
randomised

MRM 50, 25 each
group

TEA T4/5 10—15 ml
0.2% ropivacaine, BRB
8 ml 0.2% ropivacaine.
GA—fentanyl/tramadol

None converted to GA.
Lower pain scores in
TEA gp (p < 0.001),
fewer needed rescue
analgesia (p = 0.002)

EMLA topically on
supraclavicular area and
axilla

Fassoulaki et
al. [20]

Prospective
randomised

MRM,
lumpectomy,
ALND

46 5 g EMLA vs. placebo No difference in acute
pain. Total incidence
and intensity of chronic
pain less in EMLA gp

Botulinum toxin (BT)
infiltration for pain control
vs. control gp

Rakshanda et
al. [21]

Prospective Mastectomy &
expander
reconstruction

48 BT injected into
pectoralis major

Reduced pain scores
and narcotic use
(p < 0.0001)

Continuous local infiltration
via a catheter

Baroody et al.
[22]

Prospective with
retrospective
control group

Autologous breast
reconstruction

16 0.25% bupivacaine at
2.08 cc/h for 48 h

Reduced analgesic
requirements
(p < 0.001). No
complications noted

Continuous local infiltration
via a catheter

Morrison et al.
[23]

Retrospective MRM, ALND 48 4 ml/h 0.25%
sensorcaine (bupiva-
caine + epinephrine)

Reduced analgesic
requirements
(p < 0.001)

Continuous local anaesthetic
infiltration

Lu et al. [24] Prospective Breast reduction,
reconstruction

148 0.25% bupivacaine
5—7 cc/h

Reduced pain scores
and analgesics in
recovery (p < 0.01)

Wound infiltration Johansson et
al. [25]

Prospective
randomised

Partial
mastectomy +/−
axillary
dissection

45 Post-op 0.375%
ropivacaine, 0.375%
ropivacaine + fentanyl
0.5 mcg/kg or no
wound infiltration

No difference observed
in post-op pain relief or
PONV vs. GA

Preoperative ropivacaine
infiltration

Johansson et
al. [26]

Prospective,
randomised
double-blinded
placebo
controlled

Partial
mastectomy +/−
ALND

60 0.3 ml/kg saline or
0.3 ml/kg of 0.75%
ropivacaine injected to
breast and axilla

No differences in
post-op pain
management or PONV
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Table 1 (Continued )

Technique Study Type Surgery No. of patients
enrolled

Drugs/techniques Results

Bupivacaine irrigation into
axillary wound drains at
the end of surgery

Talbot et al.
[27]

Prospective,
randomised
double-blinded
placebo
controlled

Mastectomy and
axillary clearance

42 20 ml 0.5%
bupivacaine/saline
(max 2 mg/kg) infused
into drain every 4 h for
6 doses 24 h post-op

No differences in
analgesic requirements
or pain scores

Comparison of local vs.
systemic effect of
ketorolac

Bosek et al.
[28]

Prospective,
randomised
placebo-
controlled

Mastectomy,
lumpectomy with
ALND

60 (20 in each
group)

20 ml of normal saline
+/− 30 mg ketorolac
via drain and i.v. at end
and 6 h until discharge

Pain control improved
in the immediate
post-op period
regardless of route of
administration of
ketorolac

Efficacy of i.v. ketoprofen for
pre-emptive analgesia

Priya et al.
[29]

Prospective,
randomised
controlled
double-blinded

Simple
mastectomy,
lumpectomy,
MRM

50 Gp 1 = 100 mg
ketoprofen i.v. 30 min
before surgery; Gp
2 = 100 mg ketoprofen
i.v. immediately after
surgical incision

Lower pain scores,
lower analgesic
requirements
(p < 0.0001) in those
given ketoprofen
pre-emptively

Evaluation of peripheral
morphine analgesia

Yarussi et al.
[30]

Prospective,
randomised
double-blind,
placebo-
controlled

Lumpectomy and
axillary node
dissection

45 Irrigation of surgical
sites with 6 mg
morphine compared to
i.m. morphine

No differences in pain
scores or analgesic
requirements between
the groups

Clinical efficacy of
controlled—–release
oxycodone 20 mg for
post-op pain relief

Kampe et al.
[31]

Prospective,
randomised,
placebo
controlled
double-blinded

Mastectomy,
quadrantectomy
with ALND

40 20 mg controlled
release oxycodone1 h
before surgery and 12 h
after. All had access to
PCA with piritramide

Lower opioid
consumption and lower
pain (p = 0.01), less
rescue analgesia
needed (p = 0.005) at
24 h. Lower pain scores
at rest (p = 0.05) but
not on movement
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Analgesic efficacy of
diclofenac in
combination with
morphine and
paracetamol

Legeby et al.
[32]

Prospective,
randomised

Mastectomy and
immediate breast
reconstruction

50 50 mg × 3 diclofenac
rectally or placebo plus
oral paracetamol and
PCA opioids

In 1st 20 h, less pain in
diclofenac group at rest
but not on movement.
34% less opioids used in
1st 6 h (p = 0.007). No
significant differences in
opioid consumption
after 64 h. No
differences in PONV.
Post-op bleeding
significantly higher with
diclofenac (p < 0.01)

Single dose gabapentin vs.
placebo on post-op pain

Dirks et al.
[33]

Prospective,
randomised,
double-blind
placebo
controlled

Unilateral radical
mastectomy with
axillary
dissection

70, 31 in
gabapentin,
34 in placebo

1200 mg oral
gabapentin 1 h before
surgery. PCA morphine
post-op in both groups

Reduced total morphine
consumption in
gabapentin group
(p < 0.0001). Reduction
in movement related
pain (p < 0.0001). No
major side-effects noted

Analgesic effect of
gabapentin and
mexiletine on acute and
chronic pain

Fassoulaki et
al. [34]

Prospective,
randomised,
double-blind
placebo
controlled

MRM,
lumpectomy,
ALND

75 Gp 1 = 200 mg
mexiletine, Gp
2 = 400 mg gabapentin,
Gp = placebo. Three
times per day for 1st 10
post-op days starting
the evening before
surgery

No differences in pain
scores at
rest/movement in 1st
24 h post-op in all
groups. In Gabapentin
gp, reduced pain scores
at rest (p < 0.05) and
movement (p < 0.005) on
2nd, 3rd, 4th post-op
day. In mexiletine gp,
reduced pain scores at
rest (p < 0.05) and
movement (p < 0.005) on
the 3rd post-op day.
Three months
post-surgery, no
differences in incidence
of pain at any site.
However, burning pain
was increased in the
control gp (p = 0.033)
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Table 1 (Continued )

Technique Study Type Surgery No. of patients
enrolled

Drugs/techniques Results

Multimodal analgesia with
gabapentin and local
anaesthetics on acute and
chronic pain

Fassaoulaki et
al. [35]

Prospective,
randomised
double-blind

MRM,
lumpectomy with
axillary
dissection

50 Gp A control gp given
placebo. Gp B given
oral gabapentin, EMLA
cream and irrigation of
brachial plexus and
intercostals nerves
with ropivacaine
intraoperatively

Reduction in number
requiring analgesia in
recovery (p = 0.007).
Reduced paracetamol
requirements in
recovery (p = 0.03).
Significantly reduced
pain scores at rest in
recovery and on
post-op days 1,3 and 5
and on movement on
days 2, 4 and 8.

Preincisional
dextromethorphan (DM)
and opioid requirements

Wong et al.
[36]

Prospective,
randomised
double-blind

MRM 60 Gp 1 = 40 mg DM and
20 mg
chlorpheniramine
maleate (CPM) i.m.; Gp
2 = 20 mg CPM i.m. Both
given 30 min before
incision

Longer time to 1st
meperidine injection in
DM gp. Higher total
meperidine
consumption in control
gp during 1st 48 h
(p < 0.001).

MRM: modified radical mastectomy; ICNB: intercostals nerve block; ALND: axillary lymph node dissection.
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cute and chronic pain following breast surgery

ifference in post-operative opioid requirements.
n this study, fentanyl was used as the rescue
nalgesic. These were only two relatively small
tudies. It would seem however, that the intra-
enous route, unsurprisingly, would be the standard
f choice.

egional analgesia

n general, the studies reflect that, regional tech-
iques have a better outcome in terms of less
ost-operative pain, higher patient satisfaction
cores and earlier time to discharge from recovery
s well as from the hospital.

aravertebral blocks

here have been four retrospective and five
rospective studies investigating the efficacy of
aravertebral analgesia. Four of the prospective
tudies were randomised, two of them comparing
aravertebral analgesia with general anaesthesia
nd one with placebo [12—14]. Majority of the
atients had modified radical mastectomy with or
ithout axillary lymph node dissection. There was
better outcome with shorter hospital stay, less

ost-operative analgesic requirements and mini-
al post-operative nausea and vomiting in patients

eceiving paravertebral analgesia in all the three
tudies. In one retrospective study (Coveney et al.
9]), one patient was intubated peri-operatively
fter complaining of arm paresthesia and short-
ess of breath whilst another patient developed a
mall pneumothorax which was managed conserva-
ively without the need for chest drain insertion.
verall, there was no major untoward incident

eported and the complication rates remained low
n all the studies, with those patients having a suc-
essful paravertebral block achieving better pain
cores in recovery and a higher overall patient sat-
sfaction. Hence use of paravertebral block may
e an extremely useful adjunct to provide peri-
perative analgesia in patients having major breast
urgery.

ransthoracic epidurals (TEAs)

wo small prospective studies (18 and 60 patients,
espectively), demonstrated lower pain scores,

horter hospital stay and higher patient satisfac-
ion. In another prospective randomised trial of 50
atients undergoing modified radical mastectomy
ndividuals were randomised to receive either TEA
nalgesia in combination with ipsilateral brachial
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lexus blockade or general anaesthesia. None of
he patients in the TEA group needed conver-
ion to general anaesthesia and had lower pain
cores (p < 0.001) with fewer needing rescue med-
cation (p = 0.002). They reported this combination
s safe and useful technique, especially for patients
ho are at a higher risk with a general anaes-

hetic, though clearly a very high-risk strategy.
nterestingly there has been one small prospective
bservational study of 21 patients (Kotake et al.
17]) which has demonstrated the efficacy of cervi-
al epidural analgesia in combination with general
naesthesia without any major side effects. With a
ignificant complication risk, this technique should
e reserved for isolated cases to be done by exper-
ise in the area.

opical creams

assoulaki et al. [20] showed that the topical
se of EMLA applied on the operation site up to
days post-surgery, reduced post-operative anal-

esic requirements and the incidence and intensity
f chronic pain at 3 months post-surgery.

ocal anaesthetic regimes

he evidence for the use of local anaesthetic infu-
ion regimes into the wound site or irrigation drains
emains equivocal. There have been two retro-
pective reviews, one prospective study, and three
andomised studies looking at the use of different
ocal anaesthetic regimes. Indeed, in the three ran-
omised studies (Johansson et al. [25], Johansson
t al. [26] and Talbot et al. [27]) which involved
total of 106 patients all together, their use of

ocal anaesthetic regimes showed no improvement
n post-operative pain management.

on-steroidal anti-inflammatory drugs

he three randomised placebo-controlled studies in
he table indicate that the use of NSAIDs had an opi-
id sparing effect following breast surgery. Patients
n the studies were given either intravenous keto-
rofen or ketorolac or diclofenac. Patients who
ad ketoprofen (Priya et al. [29]) or ketorolac

Bosek et al. [28]) had lower pain scores in the
mmediate post-operative period. In the study using
iclofenac (Legeby et al. [37]), its addition showed
reduction in pain scores in the first 20 h post-

peratively.
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Anticonvulsants

Gabapentin

There is now increasing evidence that gabapentin,
and perhaps pregabalin, does have a significant
role to play in peri-operative and post-operative
pain relief in general and thus perhaps could
be appropriate for use in breast cancer surgery
[38].

The use of gabapentin has been investigated in
three randomised double-blind trials. Gabapentin
whether used alone or in combination with other
drugs such as mexiletine and local anaesthetics
showed a reduction in total opioid use and overall
reduced analgesia requirements. In a prospec-
tive, randomised, double-blind placebo study, 70
patients were randomised to receive either placebo
or gabapentin 1200 mg an hour before unilat-
eral breast surgery with axillary dissection [33].
The results indicated that the patients in the
gabapentin group had a morphine sparing effect as
well as a reduction in pain scores at 4 h post-radical
mastectomy, without significant side effects.

Similarly, Fassoulaki et al. [34] looked at the
analgesic efficacy of mexiletine or gabapentin ver-
sus placebo on acute and chronic pain post-breast
cancer surgery in 75 patients. There was a reduc-
tion in codeine and paracetamol consumption in the
second to the tenth post-operative day. The pain
scores were significantly less in both the mexiletine
and gabapentin groups on day 3 post-operatively
whilst pain scores on movement in the gabapentin
group were also reduced from the second to fifth
post-operative days. Interestingly the incidence of
chronic pain was not affected by either treat-
ment.

In 2005, Fassoulaki et al. [35] investigated the
effect of multimodal analgesia (gabapentin 400 mg,
EMLA cream and irrigation of the brachial plexus
intraoperatively with 10 ml of 0.75% ropivacaine
and the third, fourth and fifth intercostals spaces
with 3 ml of the same solution) by the operating
surgeon. The treatment group consumed less parac-
etamol and codeine than the controls and also had
lower pain scores at rest on post-operative days 1,
3 and 5. Again there was no significant effect on
chronic pain at 3 months after surgery.

Chronic pain after breast surgery
Post-mastectomy pain syndrome is a poorly under-
stood chronic pain phenomenon that may occur
following surgical procedures for breast cancer. The
pain after breast surgery is quite variable in onset
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nd may persist beyond the acute post-operative
eriod. Though again variable in character the pain
s predominantly neuropathic, involving the region
nnervated by the damaged nerves in the axilla,
rm or shoulder of the affected side. The symptoms
re also quite variable with the patients describ-
ng anything from burning sensation, electric shock
ike pain or stabbing like pain sensation. Further
hey may also complain of phantom breast pain
hich is similar to the phenomenon of phantom

imb pain experienced by persons who lose an arm
r leg. The effects of the chronic pain are usu-
lly debilitating and the overall impact on the
unction and capacity of the individual extends
uch beyond the dermatomal distribution of the
ain. Chronic pain following surgery in oncology
s multi-factorial and ancillary treatments such as
adiotherapy and chemotherapy certainly have a
ignificant contribution in its generation. Due to
he poor quality of available evidence, it would
e impossible to quantify the effect of ancillary
reatments in the analysis. The studies looking at
nalgesic techniques do not indicate whether these
reatments had been used in the patient population
tudied. Described as post-mastectomy pain syn-
rome, its mechanisms and the risk factors remain
nclear, though surgical damage of nerves, age at
urgery, post-surgical radiation therapy, and severe
cute post-operative pain have all been impli-
ated. With few randomised controlled trials, the
vidence predominantly consists of case reports,
etrospective studies and from expert opinion in the
eld.

revalence

MPS is a poorly recognised phenomenon that may
e more widespread than previously thought. It has
een estimated that over 50% of women suffer from
ost-mastectomy pain with the onset ranging from 2
eeks to 6 months following surgery (Stevens et al.

39]). An epidemiological study in 1996 conducted
n northeast Scotland reported a similar cumula-
ive prevalence of 43% at 3 years post-surgery for
omen who had undergone mastectomy for breast
ancer. This retrospective cohort study of cases of
MPS over a 6-year period, evaluated results from
questionnaire returned by 408 patients (Cairns

t al. [40]) who underwent mastectomy for breast
ancer. In this study the diagnosis of PMPS was

stablished on three criteria: the character of the
ain (neuropathic pain often with unpleasant sen-
ory changes, e.g. numbness, pins and needles,
urning, stabbing or formication), the location of
he pain and the onset/duration of the pain. Of
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hose patients who reported these symptoms, 30%
escribed an immediate onset, 25% describing onset
t less than 1 month after surgery, and 15% reported
t at occurring between 1 and 3 months while 24%
eported it after more than 3 months duration.

When these patients were followed up 12 years
fter the surgery (138 eligible patients out of
75 patients who had reported PMPS in the initial
tudy), 58 patients reported pain suggesting that as
uch as 17% women may have PMPS even after 12

ears post-surgery (Macdonald et al. [41]).

isk factors for development of chronic
ain

arious risk factors which might contribute to
evelopment of PMPS have been proposed.

ge

he evidence exists mainly in the form of ret-
ospective/prospective studies and surveys. In a
ultivariate analysis in a prospective study inves-

igating the risk factors for chronic pain following
reast cancer surgery in 95 women Poleshuck et al.
1] reported that of all the clinical and demographic
ovariates (including age at surgery, breast can-
er history, preoperative breast pain, surgery type,
ancer status, radiation therapy, chemotherapy,
nd clinically meaningful acute pain), only younger
ge was associated with a significantly increased
isk of developing chronic pain at 3 months after
urgery. Similar findings were reported in three
ther retrospective studies suggesting that younger
ge is an important predisposing factor in devel-
pment of chronic pain following breast surgery
Macdonald et al., Smith et al., and Katz et al. and
ain 2005 [40—42]).

In their retrospective cohort study of cases of
MPS Cairns et al. there also appears be a cor-
elation between the age and the PMPS with an
ncidence of PMPS being 65% in the 30—49 age
roup, 40% in the 50—59 years and then decreasing
o 26% in the group aged 70 years or over [40].

cute pain management

he most established risk factor for chronic pain fol-
owing breast cancer surgery, appears to be severe
cute post-operative pain. Poleshuck et al., found

hat clinically meaningful acute post-operative
ain predicted more intense chronic pain at 3
onths after surgery [1]. Another questionnaire

urvey reported an association between increased
ain intensity in the immediate post-operative
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eriod after breast surgery and the development
f chronic pain (Tasmuth et al. [43]). The remem-
ered intensity of early post-operative pain and its
elation to development of chronic pain was found
y Tasmuth to be the ‘‘most important determi-
ant for the development of chronic pain’’. There
s great variation in post-operative pain require-
ents in patients undergoing similar procedures

nd besides the surgery itself; psychological vari-
bles such as anxiety and depression also play a
ig role [44]. It has been suggested that acute
ain itself is more severe among women who were
ounger, unmarried, had more invasive surgery and
reater preoperative emotional distress. In further
nalysis of data, greater preoperative anxiety was
he one variable that made an independent contri-
ution predicting clinically meaningful acute pain
t 2 days post-surgery while a younger age, being
nmarried, and preoperative anxiety each made
n independent contribution to predicting clinically
eaningful acute pain that persisted from 2 days

nwards until 30 days after surgery [42]. Hence it
ppears that there may be some association and
uite complex inter-related relationship with anxi-
ty, younger age and acute pain, with ultimately a
oor acute pain management scenario subsequently
eading to development of PMPS.

ype of surgery

he type of surgery has also been investigated as
risk factor for PMPS. Chronic pain appeared to

e more common after breast-conserving surgery
han after radical surgery. Two hundred eighty two
omen were surveyed following one of four breast

urgery procedures: mastectomy, mastectomy with
econstruction, cosmetic augmentation, and breast
eduction [43]. The incidence of pain occurring at
east one year after surgery in the mastectomy
nd reconstruction group (49%) was significantly
igher than the mastectomy alone (31%) and breast
eduction (22%) groups. Further the incidence of
reast pain was found to be highest in the mastec-
omy and reconstruction group and augmentation
roups which was assumed to be secondary to
reast implants. Interestingly, the incidence of pain
n women who had reconstruction without implants
as identical to those women who had mastectomy
ithout reconstruction. Tissue expansion and radia-

ion therapy resulted in a slight increase in chronic
ain. Delayed breast reconstruction after the pri-

ary procedure has also been associated with a

igher incidence of pain. Further it has been sug-
ested that the use of silicone implants as opposed
o saline implants may result in a lower incidence
f pain [45].
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In terms of pain characteristics this survey
reports that arm pain was significantly higher in the
mastectomy, and mastectomy and reconstruction
groups as compared to the breast reduction group.

This data correlates well with the previous find-
ings of Poleshuck et al. [1], who reported that more
invasive surgery predicted more intense chronic
pain 3 months after surgery.

Axillary dissection used to accurately stage
breast cancer, may itself present with numerous
complications including nerve injury. The post-
operative symptoms following such injury may
include paraesthesia in the arm and the axilla and
may then be subsequently related to longer term
hypoesthesia, hyperesthesia or pain.

The role of the intercostobrachial nerve which
divides into three branches: one upper branch to
the nervus cutaneous brachii medialis and two
lower branches that innervate the axilla and skin
on the arm has also been implicated in the develop-
ment of PMPS. It has been suggested that although
intercostobrachial nerve is most frequently dam-
aged during operative procedures in breast surgery,
particularly those involving axillary dissection.
Other nerves that innervate the breast and under-
lying structures may also be injured. Nerves that
supply the deep musculature of the chest wall
included the long thoracic nerve, thoracodorsal
nerve, lateral pectoral nerve, and medial pec-
toral nerve. Surgical intention is to spare these
nerves during mastectomy but it is conjectured
that injury due to traction or scarring, may lead
to pain syndromes. Randomised studies evaluating
the relationship between preservation of the inter-
costobrachial nerve in axillary dissection remain
equivocal as to whether there is a direct relation-
ship between preservation of the intercostobrachial
nerve and pain sensitivity of the arm [46,47].

A survey done by Tasmuth et al. on 265 women,
reported that procedures performed in hospitals
with less experience in breast cancer surgery (low
volume units) had more chronic pain symptoms.
In high volume units, more experience including
expertise in surgical handling techniques, appear
to reduce the risk of chronic pain post-surgery
[48].

Radiotherapy post-surgery

Radiotherapy used in the treatment of breast car-
cinoma may itself be implicated in PMPS. This may

be as a result of radiation-associated neuromodula-
tory changes at the peripheral neuronal level. Due
to lack of specific randomised controlled trials it is
very difficult to quantify the exact burden of neuro-
pathic pain that may be attributed to radiotherapy,

r
a
p
r
r
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owever there is a strong indication from available
ase studies that there may be some association.
n the study by Poleshuck et al., radiation therapy
fter surgery predicted more intense chronic pain
months after breast surgery [1]. A prospective

tudy by Gerber et al. [49] showed that patients
ho had axillary dissection and radiotherapy found

hat chest wall tenderness was a clinically signifi-
ant problem at 1—2 years post-surgery compared
o those who had a modified radical mastectomy
lone. It has been suggested that the combination
f axillary dissection and radiotherapy may lead to
rm oedema and limited shoulder mobility generat-
ng higher pain as compared to radiotherapy after
umpectomy [50].

ummary

he relief of pain should be a central compo-
ent of patient care and it holds true also for
atients undergoing breast surgery. There is now
ncreasing evidence that the treatment of acute
ost-operative pain, may not only aid in recov-
ry from surgery, but may also reduce the risk of
ersisting, chronic pain syndromes. Though a num-
er of risk factors have been identified, including
ounger age, type of surgery, presence of implants,
adiotherapy, inadequately treated acute pain is

key factor which can be potentially addressed.
here does however remain a need for adequately
owered large outcome studies that might help us
o establish best practice in this difficult area. As
ecommended in a number of reports and guide-
ines, dedicated acute pain services, protocols,
vidence based selection of treatment and staff
ducation serves to improve acute pain manage-
ent [50]. This review revealed a very wide variety

f analgesic techniques, with no obvious gold stan-
ard analgesic technique for breast surgery. Lack
f adequately powered trials of consistent design,
revent a direct comparison between the differ-
nt analgesic techniques, hence the evidence is
redominantly dependent on isolated studies with
elatively small numbers. However, paravertebral
lock emerges as a potentially useful strategy with
positive risk benefit analysis, and has been advo-

ated elsewhere [51]. Obviously, the individual
echniques need to be appraised with respect to
ocal experience and facilities.

Appropriate acute pain management however

emains the common goal in all the studies of pain
fter breast surgery, with the aim of achieving
atient satisfaction and accelerated recovery and
ehabilitation, and the potential later benefit of a
eduction in chronic post-mastectomy pain.
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