
Scandinavian Journal of Pain 3 (2012) 108–111

Contents lists available at SciVerse ScienceDirect

Scandinavian Journal of Pain

journa l homepage: www.Scandinav ianJourna lPa in .com

Clinical pain research

Epidural pain management after open lateral thoracotomy: Female patients have
better pain relief and need smaller amounts of analgesics than males

Gísli Vigfússona,∗, Gísli H. Sigurðssona,b

a Department of Anaesthesia & Intensive Care Medicine, Landspitali University Hospital, Iceland
b Faculty of Medicine, University of Iceland, Reykjavik, Iceland

a r t i c l e i n f o

Article history:
Received 1 December 2011
Received in revised form 30 January 2012
Accepted 3 February 2012

Keywords:
Epidural analgesia
Bupivacaine
Adrenaline
Fentanyl
Postoperative pain
Males
Females
Numeric rating scale

a b s t r a c t

Background and aims: There is an ongoing dispute whether or not there is a gender difference in epidural
drug requirements. The objective of this study was to compare the effects of a triple drug epidural mixture
used for postoperative pain relief on male and female patients undergoing major surgery.
Materials and methods: To avoid possible influence of different age and type of surgery only 50–70 year old
patients undergoing open lateral thoracotomy were included. 253 patients were enrolled: 116 males and
137 females. All patients received a mixture of bupivacaine 0.1 mg/ml, fentanyl 2 �g/ml, and adrenaline
2 �g/ml (BFA) by continuous infusion into the thoracic epidural space for postoperative pain relief. Infu-
sion rate of the BFA solution was recorded and pain score was evaluated by numeric rating scale (NRS,
1–10) for 48 h post operatively.
Results: Adequate postoperative pain relief (NRS ≤ 3) at rest was accomplished in 91% of male patients
on day one and 92% on day two and by 94% and 100% of female patients, respectively. Females had
significantly lower median pain scores than males on day two both at rest (P < 0.011) and by movement
(P < 0.012). In addition females required significantly smaller amounts of BFA mixture (P < 0.01) and less
frequently rescue opioids (P < 0.025) than males.
Conclusion: Female patients had significantly better pain relief both at rest and by movement, needed
smaller amounts of the epidural bupivacaine, fentanyl, adrenaline mixture for postoperative pain relief
and received less frequently rescue opioids than males.
Implications: The dose of thoracic epidural infusion of low-concentration bupivacaine-, fentanyl-, and
adrenaline-solution should routinely be set lower for postmenopausal women than for elderly male
patients during and after thoracotomy.

© 2012 Scandinavian Association for the Study of Pain. Published by Elsevier B.V. All rights reserved.

1. Introduction

Postoperative pain management with continuous epidural anal-
gesia has been shown to have several advantages over traditional
pain treatment after major surgery [1]. Many factors have been
shown to affect efficacy of drugs administered epidurally for
postoperative pain relief [2–5]. However, the literature is still con-
troversial concerning the influence of gender [6–9]. It has been
suggested that there is a gender difference concerning the effect
of opioids after surgery [6]. The reasons for such difference could
be multifactorial, such as hormonal, variable sensitivity of opioid
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receptors, as well as hereditary and psychological [2,10]. In clin-
ical trials on post-operative analgesic requirements, the results
have differed, some showing benefits for females and others for
males [7–9]. Very few studies have focused on gender differ-
ences of epidural anaesthesia [7,9] and none has standardized
such important factors as the surgical trauma and patients age. At
our institution postoperative pain management with continuous
epidural infusion of a triple drug mixture (bupivacaine 0.1 mg/ml,
fentanyl 2 �g/ml, and adrenaline 2 �g/ml; BFA) has been used after
major surgery for more than a decade [11] and the clinical rou-
tine has not changed during this time period. Clinical data from
these patients was simultaneously recorded and stored in the hos-
pital database. The aim of this study was to investigate whether
there was difference between females and males in the effects of
epidural anaesthesia used for postoperative pain control in patients
undergoing standardized major surgery (lateral thoracotomy) at a
relatively narrow age range (50–70 years old). Our hypothesis was
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Table 1
Group characteristics.

Patients Mean age (range) Number of patients Height (cm) (range) Weight (kg) (range) BMI (kg/m2) (range)

Males 62.0 (50–70) 116 178.9 (156–198) 85.9 (58–135) 26.86 (19–38)
Females 60.7(50–70) 137 165.2 (150–182) 71.1 (48–110) 26.08 (17–41)

Mean age, number of the patients, height, weight and body mass index (BMI) in each group.

that post menopausal women receiving continuous epidural anaes-
thesia with BFA after major thoracic surgery experience less pain
than men at the same age.

2. Materials and methods

The ethics committee of Landspitali University Hospital
approved the study protocol. All patients in the hospital database
during the years 1996–2009 who fulfilled the following criteria
were entered into the study: patients who had open lateral thoraco-
tomy, aged 50–70 years and received continuous epidural infusion
of a triple drug mixture containing bupivacaine 0.1 mg/ml, fentanyl
2 �g/ml, and adrenaline 2 �g/ml for postoperative pain relief. We
chose major thoracic surgery since thoracotomy is known to result
in severe pain when the patient moves or coughs.

During this 12 year period virtually no changes were made in
the treatment protocol for postoperative epidural pain relief after
major surgery in our department. According to the departmental
clinical practice protocol the epidural infusion rate was titrated
to a pain score ≤3 on a 10 numeric rating scale (NRS-11) at rest
and mild pain when coughing. However if there was leg weak-
ness the infusion rate was reduced. If the patient complained of
pain the infusion rate of the triple drug epidural mixture was
increased except if the level of the epidural anaesthesia was con-
sidered adequate. In that case morphine 2.5–5 mg or occasionally
a nonsteroidal-antiinflammatory-drug (NSAID) agent was admin-
istered at the discretion of the ward nurse.

Anaesthesia and surgery data were accessible in the hospi-
tal database and data concerning pain scores at rest and by
movement/coughing as well. Epidural drug mixture infusion rate,
administration of rescue drugs, and adverse effects were recorded
by all patients by specially trained ward nurses on a special data
sheet. All patients received paracetamol 1 g 6 hourly rectally or
orally. A nurse from the department of anaesthesia collected these
data records and entered the data into the hospital data base.
Although the protocol and registration of patient data were mainly
made for the purpose of quality control this was also meant to serve
as a database for scientific research.

In order to reduce the possible effects of other factors, such
as different types of surgery, premenopausal effects and age dif-
ferences, only females and males between 50 and 70 years of age
undergoing open lateral thoracotomy were selected for the study.

The epidural protocol: an epidural catheter was inserted seg-
mentally at T4–T7 before induction of anaesthesia and epidural
treatment was initiated during surgery and continued postoper-
atively for 4–6 days. The triple drug epidural anaesthetic solution
contained bupivacaine 1 mg/ml, fentanyl 2 �g/ml and adrenalin
2 �g/ml (“Standard EDA-blanding”, Kabi Fresenius, Norway).

Pain at rest and during coughing was assessed on the first and
second postoperative days by the attending nurse in the ward
according to the 0–10 numeric rating scale (NRS). The infusion
rate per kg and per BMI was recorded on the second postopera-
tive day. The need for additional analgesics, opioids and or non
steroidal anti inflammatory drugs (NSAID) was recorded during the
observation period. A statistical comparison was made between
the two groups (males and females) as regards pain at rest and
during coughing on the first and second days, infusion rate of the
epidural analgesics (based on body mass index, BMI) during the

Table 2
Indications for open lateral thoracotomy.

Diagnosis Males Females

Bronchiectasia/pneumothorax 8 9
Lobectomy 95 112
Pulmectomy 7 6
Lat. thoracotomy unspecified 6 10

Table 3
Level of epidural puncture.

Level of epidural puncture Males Females

T4–5 8 12
T5–6 42 55
T6–7 47 47
T7–8 15 15
T8–9 4 6
T9–10 0 2

A similar number of patients had epidural puncture in the segmental position T4–T7

in both groups.

observation period using two sided Studentı̌s t-test. The percentage
of patients receiving adequate postoperative pain relief (NRS ≤ 3)
at rest and by movement as well as the frequency of rescue opioids
and NSAIDs was compared using Fisherı̌s exact test. The Bonfer-
roni correction was used to adjust for multiple comparisons in all
statistical analysis. P < 0.05 was considered statistically significant.

3. Results

The total number of patients who fulfilled the study criteria was
321, 180 females and 142 males. 38 females and 25 men had insuf-
ficient data, concerning height and weight and were excluded from
the analysis. In addition, registration into the database was incom-
plete for 6 females and 1 male. As a result, 137 women and 116
men were included in the analysis (Table 1). As shown in Table 2,
the majority of patients underwent lung tumour surgery involv-
ing lobectomy or pulmectomy. Similar number of patients in both
groups underwent lateral thoracotomy because of repeated pneu-
mothorax or other conditions. A similar number of patients had the
epidural in the segmental position T4–T7 in both groups (Table 3). In
both groups, acceptable pain relief was achieved by >90% of patients
at rest on postoperative days 1 and 2 (Table 4).

On the first postoperative day similar number of patients in both
groups had adequate pain relief during movement/coughing and
did not require rescue drugs. More patients had acceptable pain
relief on day two than on day one in both groups. There was a sta-
tistically significant difference between the groups on the second

Table 4
Postoperative analgesia.

Analgesia at rest and by movement/coughing Males (%) Females (%)

First day: NRS ≤ 3 at rest 91 94
First day: NRS ≤ 3 by movement 66 69
Second day: NRS ≤ 3 at rest 92 100
Second day: NRS ≤ 3 by movement 75 89

Pain relief by NRS ≤ 3 at rest and by movement on first and second postoperative
day. There was a significant difference between males and females on day two both
at rest (P < 0.011) and by movement (P < 0.012).
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