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Summary
 Background: In this prospective, randomized, placebo-controlled, double-blinded clinical trial we tested the hy-

pothesis that preemptive analgesia with bupivacaine applied in the area of the surgical incision 
in patients undergoing mastectomy for breast cancer would reduce post-operative acute pain and 
would reduce the amount of analgesics used during surgery and in the post-operative period.

 Material/Methods: Participants were assigned into 1of 2 groups – with bupivacaine applied in the area of surgical in-
cision or with placebo. We assessed the intraoperative consumption of fentanyl, the postoperative 
consumption of morphine delivered using a PCA method, and the subjective pain intensity accord-
ing to VAS score reported by patients in the early post-operative period.

 Results: Out of 121 consecutive cases qualified for mastectomy, 112 women were allocated randomly to 1 
of 2 groups – group A (bupivacaine) and group B (placebo). The final study group comprised 
106 breast cancer cases. Between the groups, a statistically significant difference was observed with 
respect to: lower fentanyl consumption during surgery (p=0.011), lower morphine (delivered by 
means of a PCA) consumption between the 4–12th postoperative hours (p=0.02) and significantly 
lower pain intensity assessed according to VAS score at the 4th and 12th hours after surgery (p=0.004 
and p=0.02 respectively) for the group A patients.

 Conclusions: Preemptive analgesia application in the form of infiltration of the area of planned surgical inci-
sions with bupivacaine in breast cancer patients undergoing mastectomy decreases post-operative 
pain sensation, limits the amount of fentanyl used during surgery, and reduces the demand for 
opiates in the hours soon after surgery.
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 Abbreviations: PCA – Patient Controlled Analgesia; PMPS – Post-Mastectomy Chronic Pain Syndrome; 
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to UICC; MF – Morphine

 Full-text PDF: http://www.medscimonit.com/fulltxt.php?ICID=881986

 Word count: 4634
 Tables: 3
 Figures: 3
 References: 28
 Author’s address: Jacek Zielinski, Department of Surgical Oncology, Medical University of Gdansk, Debinki 7 Str., 80-952 Gdansk, 

Poland, e-mail: jaziel@gumed.edu.pl

Authors’	Contribution:
 A Study Design
 B Data Collection
 C Statistical Analysis
 D Data Interpretation
 E Manuscript Preparation
 F Literature Search
 G Funds Collection

Received: 2010.12.04
Accepted: 2011.04.18
Published: 2011.10.01

CR589

Clinical Research
WWW.MEDSCIMONIT.COM© Med Sci Monit, 2011; 17(10): CR589-597

PMID: 21959614

CR

Current Contents/Clinical Medicine • IF(2010)=1.699 • Index Medicus/MEDLINE • EMBASE/Excerpta Medica • Chemical Abstracts • Index Copernicus



Background

Mastectomy is a surgical option in treatment of breast cancer 
that leads to acute post-surgical pain of patients. In 20–30% 
of patients it may further evolve into post-mastectomy chronic 
pain syndrome (PMPS) [1,2]. Tissue damage resulting from 
surgery causes, in the first phase, a nociceptive stimulation 
reaching the CNS, and, in the second phase, a transient in-
flammatory reaction [3,5]. Preemptive analgesia (PA) is one 
of the methods of pain management used in the perioper-
ative period. The PA strategy originated in early 1980s [6]. 
Application of analgesic agents in the area of the surgical 
incision reduces the number of signals generated by pain 
receptors (nociceptors), preventing central hypersensitivity 
of the CNS and consequently reduces the incidence of dis-
proportionate pain sensation in the perioperative period.

PA has been shown to have a beneficial analgesic effect in a 
large number of surgical procedures including laparoscopy, 
hernia surgeries, amputations of extremities, operations of 
the spinal cord, and in orthopedics [7–10]. Application of 
the PA strategy was also the subject of study in the field of 
breast cancer surgery; however, the obtained results were 
indecisive with respect to the role of preemptive analgesia 
in lumpectomy and mastectomy [11–15]. As only a small 
number of randomized clinical trials have been reported, 
and they differed in the applied methodology and lacked 
reliable (clinically verified) evidence proving PA efficacy, 
we decided to perform the present study.

We tested the hypothesis that preemptive analgesia with bu-
pivacaine applied in the area of the surgical incision in pa-
tients undergoing mastectomy for carcinoma of the breast 
would reduce post-operative acute pain and would reduce 
the amount of analgesics used during surgery and in the 
post-operative period.

Material and Methods

The study was designed as a prospective, randomized, pla-
cebo-controlled, double-blind clinical trial. All study proce-
dures and data collection was performed in the Department 
of Surgical Oncology, Medical University of Gdansk during 
the period July 2009–March 2010. The present prospective 
single-centre randomized clinical trial was performed accord-
ing to the guidelines of the Ethics Examining Committee 
of Human Research at the Medical University of Gdansk, 
Poland (approval no. 195/2009).

Study participants

We recruited 121 women from 7 oncological out-patient clin-
ics in the Pomeranian region of Poland with a histopatholog-
ically confirmed breast carcinoma (clinical stage I, II, IIIA) 
and anesthesia risk I-III according to the ASA (American 
Society of Anesthesiologists) scale, who were referred to 
the Department of Surgical Oncology and were considered 
candidates for inclusion in the present study. Patients were 
qualified for radical modified mastectomy by 5 indepen-
dent oncologic surgery specialists. Patients were excluded 
from the study if any of the following criteria were met: 1) 
patient declined to give a written informed consent, 2) pa-
tient reported to be allergic to bupivacaine or any other lo-
cal analgesic agent, 3) patient reported to be allergic to any 

of the drugs used in the analgesia protocol, 4) patient was 
surgically treated for breast cancer prior to enrollment in 
the study, 5) there was a history of treatment for a chronic 
pain condition, 5) there was a history of a psychiatric disor-
der, and 7) patient’s weight was less then 50kg.

Working group

With the aim of improving accuracy of the primary and sec-
ondary results, an introductory informational conference 
was organized prior to the start of the study. All the mem-
bers of the working group participated in the meeting, in-
cluding oncological surgeons, anesthesiology team, quality-
of-life team, nursing staff, the person responsible for patient 
randomization, the person responsible for statistical analy-
sis and the project coordinator. During the gathering all the 
members were provided with detailed instructions regarding 
allocated tasks. Patient assignment to groups A (preemptive) 
and B (placebo) was performed by 1 person alone who had 
no contact with the rest of the working team or with the pa-
tients. The project coordinator was made responsible for su-
pervision of the compliance with the algorithms of preoper-
ative, operative and postoperative management; for keeping 
records of the investigation results; for elaboration of the raw 
data and their submission for statistical analysis; and for con-
tinual contact with the trial participants. Before the study 
started, a simulation of all the subsequent steps of the proj-
ect was performed twice with all the persons involved in the 
project. Only 1 interim analysis was performed in October 
2009. In view of the obtained results, the decision was made 
to continue recruiting and to go on with the study.

Randomization

The method of sequence generation was a random-number 
table (randomization ratio 1:1). All patients had an equal 
probability of assignment to the groups. Simple randomiza-
tion method without blocking, stratification or minimaliza-
tion was used. A computer random-number table was drawn 
up by the statistician and given to the person responsible for 
preparation of an unlabeled drug preparation and who did 
not participate in any of the therapeutic processes. The allo-
cation sequence was generated by the statistician, while the 
project coordinator was responsible for enrollment of par-
ticipants, and the person who prepared the unlabeled drug 
based on the random-number list assigned consequent par-
ticipants to the trial groups. All of the personnel and partic-
ipants who participated in the study were blinded to treat-
ment assignment for the duration of the study. Only the study 
statistician and the person who prepared the unlabeled drug 
preparation saw the unblended data, but none of them had 
any contact with the study participants. The person who pre-
pared the unlabeled preparation was responsible for proper 
preparation of the drug/placebo, its delivery, and compliance 
with the rules of blinding. In addition, in case of necessity of 
uncovering the content of the preparation in case of an ad-
verse event, the person was obliged to provide details regard-
ing its composition. The code was revealed to the research-
ers once recruitment and data collection were completed.

Study procedures

All patients received a detailed physical examination and 
had mammography and breast ultrasound performed. After 
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the patient was qualified for mastectomy, information re-
garding the study was provided. If the patient fulfilled all 
of the above criteria and provided written informed con-
sent, the planned line of incision was marked on the skin 
with a skin-marker. Each patient was informed that partici-
pation in the study was voluntary, and that they could with-
draw from the study at any time without needing to pro-
vide an explanation.

Depending on random allocation to the specific group, 
on the day of surgery 1 of the preparations (40ml) was pre-
pared: for group A, 100mg bupivacainum hydrochloricum 
(Polfa, Poland) dissolved in 0.9% NaCl solution; and for 
group B (control), 0.9%NaCl. Information regarding com-
position of the preparation was stored in a special, private 
table (containing patients’ names and the allocated type of 
preparation) kept by the person responsible for its prepa-
ration, who was an independent person separated from the 
rest of the research team. The syringes containing the prep-
aration were labeled with patient’s name, date of prepara-
tion and a tag “for subcutaneous administration” and stored 
in a special container in which they were delivered to the 
operating theatre.

Each patient received standard oral premedication with 7.5 
mg midazolam (Dormicum, Roche, Poland) 45 minutes prior 
to anesthesia. Induction of anesthesia was performed using 
propofol 2 mg/kg body weight (Fresenius Kabi, Germany), 
fentanyl 2 µg/kg body weight (WZF Polfa, Poland) and 
rocuronium 0.6mg/kg body weight (Organon, Holland). 
After intubation, the preparation was injected subcutane-
ously along the intended line of incision, then 15 minutes 
later the operation began. For anesthesia maintenance, a 
respiratory gas mixture composed of 40% oxygen, 60% ni-
trous oxide and 1–2 vol% of sevoflurane (Baxter, Poland) was 
used. In the case of intensification of pain sensation demon-
strated as increased heart rate and/or arterial blood pres-
sure, an anesthesiologist administered repeatable boluses 
of fentanyl 2 µg/kg body weight. Patients received the first 
dose of 2.5 g metamizole (Polpharma, Poland) in a 30-min-
ute intravenous drip infusion 30 minutes before end of 
the operation.

Once the operation was finished and the patient was awake, 
she was supplied with a patient-controlled analgesia (PCA; 
Graseby 3300 Pump, Smith Medical International, UK) 
loaded with the initial dose of 20 mg morphine (WZF 
Polfa, Poland). Initial PCA set-up was: drug concentration 
- 1mg/ml morphine; bolus 1mg (for patients <65 kg body 
weight) and 2mg (for patients >65 kg body weight), lock-
out period - 5 minutes, total dose limit 4 hours.

Post-operative period

Metamizole (1 g) administered every 6 hours in a 30-min-
ute intravenous drip infusion and a 24-hr PCA were used 
in pain management. Total dose of morphine used during 
the first 24 hrs was recorded in a print-out. On the day of 
discharge from the hospital the patient was instructed to 
take oral ketoprofen 100 mg (Lek Pharmaceuticals, Slovenia) 
in the event of pain. The trial algorithm is summarized in 
Figure 1. Patients were referred to the out-patient clinic at 
the Department of Surgical Oncology, Medical University 
of Gdansk for the standard post-operative follow-up.

Primary outcome measures

In the post-operative period the insensitivity of pain was 
measured using VAS (Visual Analog Scale) ranging from 
0–10, where 0 = no pain and 10 = worst pain. The patient 
was assessed immediately after waking from anesthesia and 
at 1, 2, 3, 4, 8, 12, 16, 20, 24, 36 and 48 hours after surgery. 
For assessment of pain insensitivity each patient received a 
slide with the VAS scale. On the first day after surgery pain 
intensity was assessed by nursing staff. After discharge from 
the hospital, additional information was collected by phone.

Secondary outcome measures

Secondary outcome measures included analysis of numerical 
values of pain intensity according to the VAS scale, summed 
up in the following time ranges: 0–4 hrs, 4–12 hrs, 12–24 
hrs, 24–48 hrs, 0–12 hrs and 0–48 hrs. Also, a comparison 
between the group of patients reporting pain (VAS=1–10) 
vs. the group of patients who did not report pain (VAS=0) 
and a comparison between the group of patients with no or 
only slight pain sensation (VAS=0–1) vs. the group of patients 
with stronger pain (VAS >1) were performed. The quality of 
multimodal analgesia provided during surgical treatment 
was assessed in view of fentanyl consumption. In addition, 
the time of the first morphine dose delivered by PCA, to-
tal morphine consumption and the number of attempts to 
launch PCA during lockout were measured. Amounts of 
morphine consumed in the following time ranges were an-
alyzed: 0–1 hrs (from the time of the end of the surgery un-
til the end of the first post-operative hour), 0–4 hrs, 0–12 
hrs, 1–2 hrs, and 4–12 hrs.

Pre-operative period

Interview and full physical examination, US, MM
Quali�cation for surgical treatment
Written informed consent
Screening assesment
Randomization
Premedication: midazolam 7.5 mg po. 45 min. prior to anesthesia

Surgical treatment

Induction of anesthesia (iv.): propofol 2 mg/kg bw.;
  fentanyl 2 µg/kg bw.; rocuronium 0.6 mg/kg bw.
Preemptive analgesia (bupivacaine) or placebo subcutaneously
Maintenance of anesthesia: 40% oxygen, 60% nitrous axide,
  1–2% vol% sevo�urane gas mixture; in the case of pain
   intensi�cation fentanyl 2 µg/kg bw. iv.
30 min. prior to the end of surgical procedures metamizole 2.5 g iv.

Post-operative period

PCA: drug concentration 1 mg/ml morphine; bolus 1 ml (<65 kg bw)
  or 2 ml (>65 kg bw.); lockout period 5 min.; total dose limit 4 hrs.
Metamizole (every 6 hrs. 1.0 g/30 min. iv.)
Pain intensitivity assesment: VAS scale striaght after awakening and 1,
  2, 3, 4, 8, 12, 16, 20, 24, 36, 48 hrs. after surgery
Ketoprofen 100 mg po. after releasing from hospital

Figure 1.  Trial algorithm. US – Ultrasound Imaging; 
MM – Mammography; po. – per os; iv. – intravenous; bw. 
– body weight; VAS – Visual Analogue Scale; PCA – Patient 
Controlled Analgesia; hrs – hours.
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Taking into account multiple observations and training of 
assessors, at a meeting scheduled halfway through the proj-
ect the clinical end-point committee decided to refine pro-
cedures related to providing information to the patients. 
In particular, the committee decided to provide more de-
tailed information on the VAS scale and principles of PCA 
pump application (for elderly patients specifically) not only 
on the day prior to scheduled surgery but also on the day 
of surgery and immediately after surgery.

Statistical methods

All data analysis was carried out according to a pre-estab-
lished analysis plan. Altman’s nomogram was used for sim-
ple size measurement. We believed that the distinction in 
VAS score of pain would be significant if there were at least 
1 point of difference between patients who received bupiva-
caine as PA before mastectomy vs. the control group (vari-
ability estimated from interim analysis, SD=1.8). Thus, as-
suming a=0.05 and power of the study at 0.80, a total sample 
size of 100 patients would be required (50 in each group). To 
compensate for patients who dropped out, we had planned 
to enroll 110 patients.

The normality of distribution of the initial data was assessed 
using Kolmogorov-Smirnov and Shapiro-Wilk W tests. The 
data that followed a normal distribution pattern were ana-
lyzed using T testing for equality of means. Equality of vari-
ances was estimated using Levene’s test. The data that did 
not follow normal distribution were analyzed using the non-
parametric Mann-Whitney U test. Pearson goodness-of-fit 
chi-square test was used to analyze associations between inde-
pendent variables. P<0.05 was chosen as the cut-off point for 
significance. Statistical analysis was performed using SPSS v. 
13.0 (SPSS Inc, USA) and Statistica v. 8.0 (StatSoft Inc, USA).

results

A total of 121 women, admitted during the period from 
July 2009 till March 2010 to the Department of Oncological 
Surgery, Medical University of Gdansk, Poland for surgical 
treatment of breast carcinoma, were evaluated before enroll-
ment to the study; 112 patients were qualified to the study; 

and 9 were excluded from participation. Seven of the ex-
cluded cases did not give an informed consent, 1 was found 
to be allergic to metamizole and 1 had a history of psychi-
atric disorder. The 112 patients enrolled to the study were 
subject to randomization into 2 groups – group A (n=57) 
treated with bupivacaine along the line of the planned sur-
gical incisions prior to main surgery, and group B treated 
with placebo (n=55). After the surgery, 3 patients were ex-
cluded from group A – the first because the advanced stage 
of the disease necessitated modification of the surgery due 
to neoplastic infiltration of the axillary vein; the second 
due to difficulties in anesthesia and objections of the anes-
thesiologist regarding metamizole administration; and the 
third due to necessity of re-operation on the second day af-
ter surgery due to post-operative bleeding. Similarly, after 
the surgery, 3 patients were excluded from group B (place-
bo) – the first because of the advanced stage of the disease 
with neoplastic infiltration of the pectoralis major muscle; 
and the reaming 2 cases due to objections of the anesthe-
siologist regarding metamizole administration because 
of difficulties during anesthesia. Eventually, 106 patients 
were subjected to intention-to-treat, analysis and follow-up 

Assessed for eligibility
n=121 Excluded n=9

Declined to participate n=7
Other reason n=2

Psychiatric disorder n=1
Alergy n=1Randomized

n=112

En
ro

lm
en
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llo
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up

Allocated to bupivacaine n=57
Received intervention n=57

Allocated to placebo n=55
No intervention n=55

Complete follow up
Data available for n=57

Complete follow up
Data available for n=55

Figure 2.  CONSORT diagram showing flow of participants through 
the trial.

Group A 
(bupivacaine) 

(n=54)

Group B 
(placebo) 

(n=52)

Age (years)*  58.8 (30.6–81.7) 60.1 (24.8–83)

Body weight (kg)*  70 (50–105)  71 (50–110)

BMI (kg/m²)*  27.0 (19–39)  26.7 (18.4–39.1)

ASA I 9 9

II 33 30

III 12 13

cTNM I 13 11

II 26 24

IIIA 15 17

pTNM I 14 16

II 23 21

IIIA 17 15

Duration of 
operation (min)*  75 (32–168)  80 (37–185)

Duration of 
anesthesia (min)*  110 (65–190)  103.5 (65–210)

Theatre time 
(min)*  135 (80–240)  135 (50–225)

Hospital stay (day)* 1.0 (1–5)  2.0 (1–6)

Table 1. Baseline clinico-pathological data (n=106).

* Values are median (range); BMI – body mass index; ASA 
– anesthesia risk according to American Society of Anesthesiologists; 
cTNM – clinical classification of malignant tumors according to 
UICC(Sobin and Wittekind, 2002) [28]; pTNM – histopathological 
classification of malignant tumors according to UICC (Sobin and 
Wittekind, 2002) [28].
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– these included 54 women in group A (bupivacaine) and 
52 women in group B (placebo). The follow-up was com-
pleted in March 2010. The flow diagram of the trial is pre-
sented in Figure 2. None of the patients participating in the 
study developed any adverse effect related to the study pro-
tocol. Clinico-pathological characteristics of the study par-
ticipants are summarized in Table 1. Statistically significant 
lower intraoperative fentanyl consumption was observed in 

group A (bupivacaine) vs. group B (placebo); mean fentan-
yl consumption was 0.38 and 0.43, respectively (p=0.011). In 
group A (bupivacaine) lower morphine (administered us-
ing PCA) consumption between the 4th and 12th hour after 
surgery was observed vs. consumption in group B (place-
bo) – 1.24 mg vs. 2.35mg, respectively (p=0.02). For group 
A (bupivacaine) lower morphine consumption (however, 
not reaching the level of statistical significance) was also 

Group A (bupivacaine)(n=54) Group B (placebo)(n=52)

p valueMedian Range Median Range

Primary endpoints

VAS 0 (immediately after awaking) 0  0–7 1  0–9 0.077

1st post-operative hour 2  0–6 3  0–8 0.126

2nd post-operative hour 1  0–6 2  0–9 0.09

3rd post-operative hour 0  0–8 1  0–6 0.105

4th post-operative hour 0  0–6 1  0–6 0.004

8th post-operative hour 0  0–8 0  0–8 0.193

12th post-operative hour 0  0–4 0  0–9 0.02

16th post-operative hour 0  0–5 0  0–6 0.088

20th post-operative hour 0  0–5 0  0–4 0.299

24th post-operative hour 0  0–8 1  0–4 0.352

36th post-operative hour 0  0–8 0  0–4 0.095

48th post-operative hour 0  0–7 0  0–6 0.499

Secondary endpoints

VAS 0-4th post-operative hours 5  0–33 9.5  0–30 0.016

4-12th post-operative hours 1  0–15 2  0–16 0.011

12–24th post-operative hours 1  0–18 3  0–15 0.106

24–48th post-operative hours 3  0–23 5  0–20 0.997

0–12th post-operative hours 5.5  0–42 11  0–37 0.027

0–48th post-operative hours 9  0–61 13  0–50 0.076

Intraoperative fentanyl consumption [mg] 0.4  0.2–0.7 0.4  0.25–0.9 0.011

PCA-MF consumption during 1st post-operative hour 0  0–4 0  0–14 0.479

PCA-MF consumption during first 4 post-operative 
hours 2  0–24 2  0–24 0.517

PCA-MF consumption during first 12 post-operative 
hours 2  0–26 4  0–24 0.099

PCA-MF consumption from 1st till 4th post-operative 
hour 2  0–24 2  0–26 0.519

PCA-MF consumption from 4th till 12th post-operative 
hour 0  0–12 2  0–9 0.02

Table 2. Summary of the results (primary and secondary endpoints) (n=106).

MF – morphine; VAS – visual analogue scale; PCA – bad demand – number of attempts to launch PCA during lockout; PCA – patient controlled 
analgesia.
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observed for the other time intervals (during the first, the 
first 4, and the first 12 hours after surgery and between the 

1st and 4th hour after surgery) mean values 0.72 mg vs. 1.23 
mg; 3.3 mg vs. 4.15; 3.68 mg vs. 5.31 mg and 3.72 mg vs. 
4.31, respectively, p>0.05) (Table 2). No significant differ-
ences between groups A and B were observed with respect 
to the time to the first dose of morphine administered us-
ing PCA in the post-operative period (mean 123 min vs. 175 
min), total amount of morphine administered using PCA 
(mean 5.49 mg vs. 6.67mg), number of attempts to launch 
PCA during lockout (mean 2.2 vs. 1.2), and number of mor-
phine doses administered using PCA (mean 3.1 vs. 3.9).

Additional analysis was performed on the group of patients 
under the age of 60 years (n=59), including bupivacaine-
treated patients (n=32, former group A) and patients re-
ceiving placebo (n=27, former group B). Statistically signif-
icant differences were observed with respect to mean time 
to first dose of morphine delivered using PCA method (70 
min vs. 130 min; p=0.008), and the total number of mor-

phine doses was lower for bupivacaine-receiving patients 
(2.5 vs. 4.3; p=0.049).

Figure 3.  Diagram of mean VAS score in postooperative period in 
patients in group A (bupivacaine) and group B (placebo).

Time
Group A (bupivacaine)(n=54) Group B (placebo)(n=52)

p value
VAS=0 VAS=1–10 VAS=0 VAS=1–10

0 (immediately after awaking) 32 22 25 27 0.248

1st post-operative hour 19 35 15 37 0.485

2nd post-operative hour 25 29 17 35 0.152

3rd post-operative hour 30 24 19 33 0.05

4th post-operative hour 35 19 19 33 0.004

8th post-operative hour 37 17 31 21 0.339

12th post-operative hour 41 13 27 25 0.01

16th post-operative hour 42 12 33 19 0.105

20th post-operative hour 33 21 26 26 0.25

24th post-operative hour 30 24 21 31 0.118

VAS=0 or VAS =1 VAS=2–10 VAS=0 or VAS=1 VAS=2–10

0 (immediately after awaking) 35 19 28 24 0.25

1st post-operative hour 25 29 20 32 0.415

2nd post-operative hour 31 23 25 27 0.336

3rd post-operative hour 38 16 32 20 0.337

4th post-operative hour 41 13 29 23 0.028

8th post-operative hour 46 8 37 15 0.08

12th post-operative hour 46 8 41 11 0.395

16th post-operative hour 46 8 40 12 0.277

20th post-operative hour 43 11 37 15 0.311

24th post-operative hour 37 17 33 19 0.583

Table 3.  Comparison of the groups of patients with no pain (VAS=0) vs. any pain (VAS=1–10) and no pain or only slight pain sensation (VAS=0 or 
VAS=1) vs. strong pain (VAS=2–10) between group A (bupivacaine) and group B (placebo).

VAS – Visual Analogue Scale.
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Significantly lower pain sensation assessed using the VAS 
scale was observed in group A (bupivacaine) as compared 
to group B (placebo) at the 4th postoperative hour (mean 
VAS score 0.85 vs. 1.69; p=0.004) and at the 12th postopera-
tive hour (mean VAS score: 0.48 vs. 0.96; p=0.02) (Table 2). 
No statistically significant differences in subjective assess-
ment of pain intensity were observed for the 2 groups at 
other time intervals – immediately after waking after sur-
gery, and at 1,2,3,8,16,24,36 and 48 hours after surgery 
(p>0.05). Nonetheless, in group B (placebo) the mean 
VAS score values were found to be higher at these time in-
tervals (Figure 3).

Analysis of numerical values of pain intensity according to 
VAS scale summed up in the following time ranges – 0–4 
hrs, 4–12 hrs, 12–24 hrs, 12–24 hrs, 24–48 hrs, 0–12 hrs 
and 0–48 hrs – showed lower pain intensity reported by pa-
tients from group A (bupivacaine) vs. group B (placebo) 
(Table 2). Statistical significance was observed for 2 time 
intervals – the first 4 hours after surgery and the first 12 
hours after surgery.

Any pain (defined as VAS score 1–10) was reported less 
frequently by the patients from group A (bupivacaine) vs. 
group B (placebo); this association was noted at the 3rd, 4th 
and 12th postoperative hours. No pain (VAS=0) or just slight 
pain sensation (VAS=1) was reported more often by group A 
patients vs. group B patients, but the association was statisti-
cally significant only at the 4th postoperative hour (Table 3).

discussion

Pain is inevitably associated with any surgical procedure, 
having first the form of acute and later chronic disturbance. 
Pain sensation depends on the degree of surgical trauma, 
previous pain experiences of the patient, the patient’s gen-
eral medical condition and environmental and individual 
conditionings [3]. Every patient requires an individual ap-
proach to pain management. Multimodal analgesia (MA) 
is one of the possible treatment options, and is based on si-
multaneous administration of a few analgesic agents what 
allows for making the most of their synergistic effects and at 
the same time ensures better efficacy when compared with 
monotherapy. Opioids are one of the MA elements used 
in pain management in the post-operative period. Their 
use is associated with a number of adverse effects such as 
drowsiness, nausea and vomiting that, in the post-opera-
tive period, may be particularly inconvenient; therefore 
various techniques of local anesthesia are more and more 
frequently included in the MA protocols since local anes-
thesia is associated with considerably fewer adverse effects. 
The application of long-acting analgesics for infiltration of 
surgical incisions, plexus nerves and intercostal nerves, as 
well as for intrapleural analgesia and spinal anesthesia, al-
lows for several hours of pain control in a large group of 
patients. Nonetheless, despite the application of even bet-
ter therapeutic methods in pain management in the post-
operative period, pain sensation is still reported by more 
then half of patients [16].

At the beginning of the 1980s it was suggested that stimu-
lation associated with surgical trauma modifies response of 
the nervous system, leading to a decrease of the threshold of 
excitability of the nerve endings located in the spinal cord 

[5,16–18]. Preemptive analgesia (PA) is one of the methods 
preventing the occurrence of the above-mentioned hyper-
sensitivity to pain stimuli. In the last 20 years a number of 
studies have been published on the application of PA strat-
egy in surgery. In the surgeries performed in the areas of 
the body that have segmental nerves only (eg, the extrem-
ities), PA is effective. Conversely, in abdominal surgery the 
structures have both segmental nerves and visceral nerves 
and therefore PA is ineffective [8]. A small number of re-
ports have been published in the area of breast surgery, 
evaluating application of epidural (morphine, bupivacaine, 
fentanyl) and intravenous (ketamine, non-steroidal anti-in-
flammatory drugs [NSAIDs], opiates) drugs as well as local 
infiltration of the area of the surgical incision by anesthet-
ic agents (bupivacaine, lidocaine) [11–13,19–21]. In a 2002 
meta-analysis of 16 clinical studies, no beneficial analgesic 
effect of infiltration of surgical incisions with a local anes-
thetic agent (bupivacaine, ropivacaine or lignocaine) was 
observed for patients undergoing hernia repair surgery, ap-
pendectomy, tonsillectomy and breast biopsy [7,22]. As re-
gards mastectomy, in the same meta-analysis and in a few 
subsequent studies on PA application, no benefits were cor-
related with the application of local anesthetic agents to the 
area of surgical incision prior to surgery [23].

Another weighty issue associated with pain management 
and, in particular, selection of adequate analgesic strategy, 
is the proper methodology for assessment of pain intensity 
and the possibility of its comparison between the patients. 
For the evaluation of pain intensity, subjective methods can 
be used in which patients themselves assess the strength of 
pain, while some more objective methods are based, for 
instance, on assessment of the amount of analgesic agents 
used by the patient [7,9]. The Visual Analogue Scale (VAS) 
has a graphical character, and is among the most widely 
used subjective methods [24]. On a 10cm-long horizon-
tal line the patient indicates a point that corresponds to 
the amount of pain felt, ranging across a continuum from 
none (VAS=0) to an extreme amount of pain (VAS=10). In 
the case of local anesthetic agents such as bupivacaine or 
ropivacaine, pain evaluation is particularly important dur-
ing the period of drug action (ie, the first 12 hours after 
their administration). In the present study we have shown 
that patients preemptively receiving bupivacaine along the 
line of the planned surgical incisions reported less pain in-
tensity according to VAS scale vs. patients receiving place-
bo. The observed good effect provides evidence support-
ing the hypothesis that decreasing the number of stimuli 
reaching the central nervous system from the nociceptors 
achieved through administration of local anesthetic agents 
limits the development of peripheral and central sensitiza-
tion [16]. The obtained results support the hypothesis that 
PA is an efficient anesthetic approach in the surgery of or-
gans nerved segmentally. Good results of PA application were 
previously observed in hand surgery [8,25]. The results of 
the present study are in contrast to the previously report-
ed studies assessing PA application in patients undergoing 
mastectomy or in those who had breast biopsy performed. 
Previously no beneficial effect of preemptive infiltration of 
the planned surgical incisions with local anesthetics was ob-
served. It seems that the observed discrepancy results from 
dissimilar study methodology and low number of analyzed 
cases, other analgesics used for anesthesia (ropivacaine), 
and from the fact that the previously published studies for 
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the most part did not comply with the conditions of a dou-
ble-blind randomized study [12,14].

The amount of anesthetic agents used during surgery 
and/or in the post-operative period can be used to refine 
the assessment of pain intensity. In the present study it was 
the responsibility of the anesthesiologist to decide on the 
quantity of fentanyl administered during surgery. The de-
cision was based on clinical symptoms presented by the pa-
tient that might suggest pain distress, such as increase in 
HR and/or RR. The amount of fentanyl used in the group 
of patients undergoing mastectomy with preemptive infil-
tration of the planned surgical incisions with bupivacaine 
was lower as compared to the amount used in the control 
group. This further supports the hypothesis that local an-
esthetics limit peripheral and central sensitization. Our 
observations serve as decisive arguments supporting the 
introduction of PA into everyday clinical practice of pain 
management in patients undergoing mastectomy. In the 
available literature no previous study was found that showed 
a difference in the amount of analgesic agents used dur-
ing surgery when pre-emptive anesthesia of surgical inci-
sion lines was performed. Nevertheless, Dohda et al report-
ed that use of gabapentin in preemptive analgesia allowed 
significant reduction in the amount of fentanyl adminis-
tered during surgery [26].

The analysis of the amount of morphine delivered by means 
of a PCA in the post-operative period was yet another step in 
the pain assessment performed in our study on the group 
of patients undergoing mastectomy. In the hours soon af-
ter surgery the amount of morphine used was lower in the 
group of patients who had PA prior to mastectomy as com-
pared to the control group. However, if the entire post-op-
erative period was analyzed, no statistically significant dif-
ferences in morphine (PCA) use were observed between 
the analyzed groups.

In the available literature no study using a similar method-
ological approach (ie, assessing the total amount of mor-
phine in the post-operative period in patients receiving PA 
prior to main surgery) was found. Vallejo et al found that 
usually fentanyl and not morphine was used in the post-
operative period, and that patients undergoing segmental 
mastectomy and not receiving a prior local anesthesia with 
bupivacaine had higher amounts of fentanyl use when com-
pared to those receiving PA [11].

Not all patients are eligible for infiltration with a local anes-
thetic agent prior to mastectomy. The criteria of exclusion 
from PA are known allergies to local anesthetic agents and 
past history of a chronic pain disorder or a psychiatric dis-
ease. In the present study no adverse event related to the 
usage of local anesthetics occurred. On the other hand, fol-
lowing the suggestion of an anesthesiologist, some of the pa-
tients did not receive metamizole. In most of the cases the 
rationale for such a modification of the study protocol de-
rived from the complicated course of anesthesia and con-
cern for possible adverse effects related to administration of 
metamizole. All of those situations were carefully described 
in the study protocol. The other problem connected with 
application of PA methodology in clinical practice is lack of 
patient compliance, which obstructs efficient pain manage-
ment and appropriate assessment of the therapy efficiency.

The encouraging results obtained in the course of our 
study on a group of patients undergoing mastectomy due 
to breast cancer – decreased pain intensity, less fentanyl up-
take during surgery and lower amount of morphine used 
in the early post-operative hours in patients undergoing 
PA – may become the starting point for further studies on 
the application of local anesthesia to the area of planned 
surgical incisions in other surgical procedures, not only in 
breast surgery (for instance, breast-conserving surgery), 
but also in other organs nerved segmentally. In patients 
undergoing mastectomy, the infiltration of the skin in the 
area of the planned surgical incision with a local anesthetic 
agent not only improves quality of life and reduces time to 
recovery, but also may allow for shorter hospitalization of 
the patient and therefore reduced costs of treatment. It ap-
pears that bupivacaine application in breast cancer patients 
does not extend duration of surgery and it does not mod-
ify the surgical procedure. The time needed for the drug 
to start acting may be used to carry out compulsory prepa-
rations of the patient for the surgery. Lower pain intensity 
in the early hours after the surgery allows for earlier mobi-
lization of the patient, which might reduce the number of 
embolic and thrombotic complications. No difference in 
the duration of the post-operative period for patients un-
dergoing breast amputation due to cancer was observed in 
our study because our center, unlike most European cen-
ters, has a “short-stay” policy in which after surgery the stay 
in the hospital is limited to the necessary minimum [27]. 
Application of bupivacaine prior to surgery might be of 
help in deciding on early discharge from the hospital in 
case other contraindications were not present in this par-
ticular group of patients.

conclusions

PA application in the form of infiltration of the area of 
planned surgical incisions with bupivacaine in patients un-
dergoing mastectomy because of breast cancer decreases 
post-operative pain sensation, limits the amount of fentan-
yl used during surgery, and reduces the demand for opi-
ates in the hours soon after surgery. The beneficial effect 
of bupivacaine on the level of pain reported by patients in 
the post-operative period contributed to eventual inclu-
sion of this method in the standard procedures of treat-
ment for patients undergoing mastectomy for breast can-
cer in our Department. Furthermore, the combination of 
local anesthesia administered prior to main surgery with 
PCA-administered drugs in the post-operative period con-
stitutes an efficient pain control strategy. Our results should 
persuade clinicians to try similar procedures in other sur-
gical treatments.
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