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Abstract

Aim of the study: We aimed to compare the efficacy of
the continuous use of thoracic epidural and intercostal analge-
sia for post-thoracotomy pain.

Material and methods: Sixty patients completed a prospec-
tive, randomized, double-blinded study. The patients were
randomized to receive thoracic epidural (group 1, n = 30) or
intercostal block (group 2, n = 30) for 24 hours. In both groups,
0.25% bupivacaine was infused at a rate of 5 ml/h through
an inserted catheter. Visual analog scale at rest (VAS-R) and
after coughing (VAS-C) scores were recorded at baseline and
at 1, 6 and 24 hours after surgery to evaluate pain. Morphine
consumption, complications and side effects were recorded
as well.

Results: VAS-R and VAS-C scores were similar at baseline;
however, 15, 6t and 24t hour scores of group 1 were signifi-
cantly lower than the scores of group 2 (for VAS-R; p = 0.017,
p =0.001, p = 0.023, for VAS-C; p = 0.006, p = 0.002, p = 0.032,
respectively). 24-hour morphine consumption was lower in
group 1in comparison to group 2 (p = 0.032). In group 1, 5 out
of 30 patients (17%) experienced hypotension, compared with
none in group 2 (p = 0.02).

Conclusions: For post-thoracotomy pain, better control of an-
algesia is observed with the thoracic epidural technique; how-
ever, intercostal block constitutes an alternative method as it
is characterized by lower incidence of hypotension.

Key words: pain, thoracotomy, thoracic epidural block, inter-
costal nerve block.

Streszczenie

Cel pracy: Celem pracy byto poréwnanie skutecznosci ciagte-
go stosowania znieczulenia zewnatrzoponowego piersiowego
oraz blokady miedzyzebrowej do leczenia bélu po torakotomii.
Materiat i metody: Szes¢dziesieciu chorych ukonczyto pros-
pektywne badanie z randomizacja przeprowadzone metoda
podwdjnie Slepej préby. Pacjentéw losowo przydzielono do
grupy otrzymujacej piersiowe znieczulenie zewnatrzoponowe
(grupa 1., n = 30) lub blokade miedzyzebrowa (grupa 2., n = 30)
przez 24 godziny. W obu grupach podawano bupiwakaine
o stezeniu 0,25% w ilosci 5 ml/godzine przy uzyciu cewnika.
W celu oceny bélu uzyto wizualnej skali analogowej w spo-
czynku (VAS-R) i po kaszlu (VAS-C). Wyniki pobrano na poczat-
ku badania, jak réwniez 1, 6 i 24 godziny po zabiegu. Zebrano
takze dane dotyczace zuzycia morfiny, powiktan i efektow nie-
pozadanych.

Wyniki: Wartosci VAS-R i VAS-C na poczatku byty podobne,
jednak wyniki uzyskane po uptywie 1, 6 i 24 godzin byty zna-
€zaco nizsze w grupie 1. niz w grupie 2. (odpowiednio p = 0,017,
p=0,001, p=0,023 dla VAS-R oraz p = 0,006, p = 0,002, p = 0,032
dla VAS-C). Zuzycie morfiny na 24 godziny w grupie 1. byto nizsze
w poréwnaniu z grupa 2. (p = 0,032). W grupie 1 u 5 z 30 pacjen-
tow (17%) wystapito niedocisnienie, w grupie 2. nie zanotowano
takich przypadkéw (p = 0,02).

Whiosek: W przypadku bélu po torakotomii lepsza kontrole
analgezji uzyskuje sie za pomocg znieczulenia zewngatrzopo-
nowego piersiowego, jednak blokada miedzyzebrowa stanowi
alternatywe, poniewaz jest zwigzana z mniejszg czestoscig wy-
stepowania niedocisnienia.

Stowa kluczowe: bdl, torakotomia, znieczulenie zewngatrzopo-
nowe piersiowe, blokada nerwu miedzyzebrowego.
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Introduction

Inadequate treatment of pain has negative effects on
patients’ recovery. Thoracotomy has been known as one of
the most painful procedures [1]. Post-thoracotomy pain is
associated with the deterioration of pulmonary functions of
the patient. Thoracotomy may cause trauma to the rib cage;
factors that may cause this pain include distortion of the rib
cage, retraction of the ribs, disconnection of the adhesive fi-
brous connections of the rib cage, and damage of the chest
wall muscles [2]. The pain may cause complications, such as
decreased respiratory movements, inability to remove bron-
chial secretions resulting from diminished coughing, atelec-
tasis, pneumonia, bronchitis, hypoxemia, respiratory failure,
and prolonged mechanical ventilation [2-4].

Epidural block, intercostal block, and paravertebral
block are the most commonly used methods of regional an-
esthesia for managing pain after thoracotomy [3-6]. How-
ever, it is still unclear which method is the most effective.
Morbidly obese patients or patients with previous history
of spinal surgery may not be good candidates for the place-
ment of an epidural catheter due to anatomical changes [7].

Continuous infusion of a local anesthetic into an inci-
sion may help reduce the amount of narcotics required to
control postoperative pain. Intercostal block is a simple
and effective method of analgesia after upper abdominal
or thoracic surgery. The use of intermittent bolus doses of
local anesthetics or continuous infusions of local anesthet-
ics through an intercostal catheter have been reported to
relieve post-thoracotomy pain [3, 4, 8, 9]. The average dura-
tion of analgesia after an intercostal block with 0.25% bupi-
vacaine has been shown to vary between 3 and 18 hours
[4, 9]. As this method avoids injections, it is a preferable
technique for adequate pain control. In general, both epi-
dural and intercostal block techniques pose difficulties in
the placement of a catheter into the correct position to
provide adequate pain relief; therefore, neither technique
is considered to be superior [10-13]. Although the use of
parenteral opioids after operations appeared to be safe,
opioids have been shown to cause pain, respiratory depres-
sion, nausea, and intestinal dysfunction after thoracotomy
procedures [11, 14].

There are several studies on the use of intercostal
blocks during thoracotomy pain management; however,
only a few large randomized, controlled studies have been
conducted comparing the effects of continuous use of tho-
racic epidural and intercostal block on pain management
[8-13].

In a prospective, randomized, double-blinded study, we
compared the quality of analgesia and the incidence of ad-
verse events during the continuous use of thoracic epidural
and intercostal catheters.

Material and methods

After institutional review board approval, and written
informed consent, seventy-three adult patients aged 19-86
with ASA (American Society of Anesthesiologists) classes
of 1, 2, and 3 were enrolled in a prospective, randomized
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study concerning pain management after posterolateral
thoracotomy.

Randomization into two groups was performed using
sealed envelopes. The patients were assigned to groups
with the use of numbers concealed in envelopes, which
were opened before the induction of anesthesia by health-
care personnel. The observers who collected the visual
analogue scale (VAS) scores and other data were blinded
to the pain relief protocol. The information concerning
the method and medication used for pain relief was not
provided to the observers. Nurses and doctors were not
blinded, but they did not participate in the collection and
interpretation of the data.

From the total of 73 patients who fulfilled the inclusion
criteria and were included in the study, eight patients were
unable to complete the study due to problems related to
catheter insertion or the discontinuance of local anesthetic
infusion after dislocation of the catheter from its place; in
five patients, extubation was delayed, as they did not meet
the criteria for extubation after surgery, resulting in their
transfer to the intensive care unit on mechanical ventila-
tion. The extubation criteria included: hemodynamic stabil-
ity, pulse oximetry values above 95% showing normoxemia,
patient temperature between 35°C and 37°C, sufficient
tidal volume of 5 to 8 ml/kg, respiratory rate of less than
20 breaths/min, adequate minute ventilation, and positive
gag reflexes.

The exclusion criteria of the study included: contrain-
dications for epidural catheter placement (puncture of
the skin, infection, bacteremia, hypovolemia, platelet count
< 100,000/mm3, prolonged coagulation tests, vertebral
column deformity), preoperative pulmonary dysfunction
[forced vital capacity (FVC) < 60% or the first second forced
expiratory volume (FEV,) < 60%)], chronic pain resulting
from the constant use of analgesic drugs, liver or kidney
failure, alcohol or drug abuse, and a history of allergy to
local anesthetics.

The patients were randomized to receive either thoracic
epidural (group 1, n = 30) or intercostal blocks (group 2,
n = 30) for 24 hours. In both groups, 0.25% bupivacaine so-
lution was prepared by diluting 0.5% bupivacaine (Bustesin
0.5%, Vem Pharmaceutical, Turkey) in 0.9% sodium chlo-
ride solution in a 1:1 ratio. The infusion through the insert-
ed catheter was started at the rate of 5 ml/h for 24 hours
in total.

On arrival at the operating room and before general
anesthesia, the patients in the thoracic epidural group
received thoracic epidural catheters (Epidural Minipack,
Portex, Turkey) after sterile preparation of the thoracic
region. Each catheter was placed in the thoracic epidural
space at the T.-T, level using a 16-gauge Tuohy needle
(Epidural Minipack, Portex, Turkey) with the loss of resist-
ance technique, while the patients were in a sitting posi-
tion. The catheter was advanced 4 to 5 cm into the epidural
space and a test dose of 3 ml of 2% lidocaine (Jetmonal 2%,
Adeka Pharmaceutical, Turkey) with epinephrine 5 pg/ml
was administered to exclude misplacement of the catheter.
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All surgical procedures were performed by the same surgi-
cal team through posterolateral thoracotomy incisions in
the 5t or 6t intercostal space.

At the end of the operation, before the chest was
closed, the parietal pleura at the T.-T, intercostal space
was raised medially as far as the vertebral bodies. A per-
cutaneous epidural catheter (Epidural Minipack, Portex,
Turkey) was inserted through a 16-gauge disposable Tuohy
needle. A small opening was made in the extrapleural fas-
cia using Lahey’s forceps and the tip of the cannula was
passed directly into the intercostal space. The catheter was
secured with a 4-0 prolene suture to maintain its position
during lung expansion.

On the patient’s arrival at the intensive care unit, an
intercostal blockade of the two spaces above and be-
low the thoracotomy incision was performed using 2 ml
of 0.5% bupivacaine in each intercostal space. Infusions
through either epidural or intercostal catheters placed
in the thoracotomy incisions were started using infusion
pumps (Lifecare 5000, Abbott Laboratories Ltd, Istanbul,
Turkey). Bolus injections were not administered in either
group of patients; however, 0.25% bupivacaine was in-
fused at the rate of 5 ml/h through the inserted catheter
in the postoperative care unit after obtaining a baseline
0-hour VAS score. The catheters were removed on the sec-
ond day after the operation.

Demographic data, age, height, weight, body mass in-
dex (BMI), pulmonary function parameters, comorbid dis-
eases, cancer, and histological type were recorded. Preoper-
ative pulmonary function was evaluated with the FEV, and
FVC parameters. FEV, (% predicted) and FVC (% predicted)
values were also determined. In addition, arterial blood gas
Pa0, (arterial partial pressure of oxygen), PCO, (arterial
partial pressure of carbon dioxide), and SaO, (arterial oxy-
gen saturation) values were recorded preoperatively as well
as 1, 6, and 24 hours after the procedure.

In addition to the standard monitoring used during gen-
eral anesthesia, which includes two-lead ECG (leads Il and
V5) for heart rate and ST segment changes, non-invasive
pulse oximetry (SpO,), oesophageal temperature, and end-
tidal carbon dioxide (EtCO,) measurement, invasive blood
pressure monitoring was also applied to all patients using an
intra-arterial catheter. Airway pressures, ventilation parame-
ters, inspired oxygen concentration (FiOz), expired end-tidal
carbon dioxide concentration (EtCO,), and end-tidal sevoflu-
rane concentration were monitored as well. Systolic arterial
pressure (SAP), diastolic arterial pressure (DAP), mean arte-
rial pressure (MAP), heart rate (HR), and respiratory rate (RR)
were measured every 15 minutes in the operating room and
in the postoperative intensive care unit.

Anesthesia and surgical management

All patients received intramuscular midazolam at a dose
of 0.03 mg/kg (Dormicum, Deva Pharmaceutical, Turkey)
30 minutes before the operation. Moreover, each patient
received general anesthesia, including anesthetic induc-
tion and maintenance. In our work, in addition to general
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anesthesia, the patients received epidural or intercostal
catheters for postoperative pain management only; these
catheters were not used for analgesia during surgery. Epi-
dural or intercostal catheters were used postoperatively for
pain management.

After preoxygenation, the induction of anesthesia was
conducted using 5-7 mg/kg of thiopental (Pental, IE Ulugay
Pharmaceutical Industry, Turkey), 2-5 pg/kg of fentanyl (fen-
tanyl Janssen, Janssen Pharmaceutica, Belgium), and 0.6
mg/kg of a nondepolarizing neuromuscular blocking agent
- rocuronium bromide (Esmeron, Organon Pharmaceuticals,
USA). A double-lumen endobronchial tube (Broncho-cath;
Mallinckrodt, Dublin, Ireland) intubation was performed.
Anesthesia was maintained with end-tidal concentration
of 0.5 to 2% sevoflurane (Sevorane, Abbott Pharmaceuti-
cal, USA). The administration of the nondepolarizing neuro-
muscular blocking agent was repeated as necessary. In both
groups, intravenous fentanyl was given every hour at a dose
of 1to 2 pg/kg. In all patients, the trachea was extubated at
the end of the surgery. The depth of anesthesia was moni-
tored using hemodynamic parameters (including heart rate),
respiratory rate, and the presence of spontaneous breath-
ing during end-tidal carbon dioxide (EtCO,) measurement.
In the event of tachycardia (an increase in heart rate above
100 beats per minute) or an increase in blood pressure of
more than 20% in comparison to baseline, the anesthesia
was supported with appropriate doses of fentanyl and sevo-
flurane, an inhalational anesthetic agent. After the insertion
of catheters, hypotension (decrease of MAP below 20% of
baseline MAP) was treated with an infusion of a bolus of
isotonic fluid solution and intravenous ephedrine (Ephed-
rine, Osel Pharmaceutical, Turkey) at a bolus dose of 10 mg.
Bradycardia (heart rate < 50 beats/min) was treated with in-
travenous atropine (Atropin sulfate, Biofarma Pharmaceuti-
cal, Turkey) at a bolus dose of 0.5 mg. Vomiting was treated
with 8 mg of intravenous dexamethasone (Dexoject, Mefar
Pharmaceutical, Turkey), while nausea was treated with 4
mg of intravenous ondansetron (Zofran 8 mg, GlaxoSmith-
Kline Pharmaceutical, Turkey). In both patient groups, 50 mg
of intravenous diclofenac (Dikloron, Deva Pharmaceutical,
Turkey) was administered every 12 hours.

Endpoints

The primary endpoint was pain at rest and on cough-
ing. Pain intensity was measured at rest (VAS-R) and after
coughing (VAS-C) using a VAS in which 0 cm indicates no
pain and 10 cm indicates the worst pain possible. The pain
was assessed by a blinded observer at baseline (immedi-
ately after the operation, as soon as the patient was able
to respond to verbal comments to explain the intensity of
pain) as well as 1, 6, and 24 hours after the surgery. Nau-
sea/vomiting was evaluated as 0 = absent, 1 = mild nausea,
and 2 = severe nausea and/or vomiting. A VAS-R score of 4
cm or less indicated an acceptable level of pain. If the VAS-
R score was more than 4 c¢m, the patients received an in-
travenous 2 mg dose of morphine (Morphine HCL, Galen
Pharmaceutical, Turkey) every 10 minutes up to the maxi-
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mum dose of 10 mg per hour. All changes related to pain
relief were made by pain service physicians, who were not
blinded to the type of analgesia received by each patient.
The secondary end point was total morphine consumption
and morphine-related side effects (nausea and vomiting,
urinary retention, pruritus, and sedation). 24-hour mor-
phine consumption, complications, and adverse effects
were recorded as well [15].

Statistical analysis

All analyses were performed using the SPSS Statistical
Package 15.0 (SPSS Inc., California, USA). For sample size
analysis, the PASS 11 software package (NCSS Inc., Utah,
USA) was used. The sample size was determined in a previ-
ous study by Kanazi et al. [15] as depending on the meas-
urement of VAS-R. For a difference of 2 cm in the VAS-R
score between two groups and a standard deviation of
2 cm, it was calculated that 21 patients need to be included
in each group in order to achieve a confidence interval of
95% and statistical power of 80%. The data are presented
as mean and standard deviation (SD) or as frequencies and
percentages. Differences were assessed using a chi square
test or Fisher’s exact test for categorical variables. Mann
Whitney U-test was used for continuous or non-parametric
data. After testing for normal distribution, the data were
compared using a two-way analysis of variance (ANOVA)

Tab. I. Baseline clinical characteristics of the study population

Group 1 (n = 30)

Parameter .
Median

for repeated measurements. P values < 0.05 were consid-
ered statistically significant.

Results

The patients underwent posterolateral thoracotomy for
the following procedures: in group 1 — 16 patients (53.3%)
had lobectomy, 7 patients (23.3%) had segmentectomy, 3 pa-
tients (10%) had pneumonectomy and 4 patients (13.3%) had
mediastinal mass or cyst resection; in group 2 — 20 patients
(67%) underwent lobectomy, 6 (20%) patients had segmen-
tectomy, and 4 (13.3%) patients underwent pneumonectomy.

There were 45 men and 15 women. The median age was
56 years, and the median weight was 74.5 kg. There were
no statistically significant differences between the two
groups in terms of age, sex, or weight (p > 0.05) (Table I).

The failure rate of the pain management method due to
disconnection or dislocation of the catheter was as follows:
in group 1 — 25/30, 83.3% and in group 2 — 28/30, 93.3%
(p = 0.228).

In group 1, the FEV, and FVC values (79.5 +15.82 and
81.43 +17.19, respectively) showed no significant difference
in comparison to the values from group 2 (83.77 +14.09 and
86.53 +15.57, respectively) (p > 0.05).

The comparison of preoperative and postoperative (af-
ter 1, 6, and 24 hours) Pa0,, PCO,, and Sa0, values of both
groups showed no difference (p > 0.05).

Group 2 (n = 30)
Median

Range (min—-max)

Range (min—-max)

Age (years) 55.5 34-86 57.5 19-80 0.12
Sex (n* female/male) 6/24 9/21 0.371
Weight (kg) 76.5 50-110 68 47-95 0.2
Height (cm) 163 150-182 167 150-186 0.116
Body mass index 25.0 17.3-34 235 17.7-37.1 0.742
ASA classification (n*, 1/11/111) 22/3/5 19/4/4 0.706
Preoperative disease; n (%)
Hypertension 4(12) 7 (23) 0.348
Diabetes mellitus 1(3) 4 (16) 0.161
Coronary artery disease 2 (6) 1(3) 0.554
Chronic obstructive pulmonary disease 3 (10) 3 (10) 1
Histologic type of cancer; n (%)
Squamous cell carcinoma 20 (67) 14 (47) 0.118
Adenocarcinoma 9 (30) 10 (33) 0.781
Undifferentiated large cell cancer 1(3) 3 (10) 0.301
Adenosquamous carcinoma 0 (0) 3 (10) 0.076
Complications; n (%)
Hypotension 5(17) None 0.02*
Vomiting and nausea 2(7) 8 (27) 0.038*
Bradycardia 3 (10) none 0.076
Respiratory complications none none
Pruritus none none
Duration of surgery (min) 210 £58.04 130-330 189 £53 120-300 0.149
Total morphine consumption (mg) 13.53 £7.46 0-25 18.67 +10.4 0-33 0.032*
Hospital stay (days) 12 10-16 13 10-18 0.056
Mortality none none

*P < 0.05 — statistically significant; group 1 - thoracic epidural catheter, group 2 — intercostal block and catheter; ASA — American Society of Anesthesiologists
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Tab. Il. Comparison of postoperative visual analog scale scores at rest (VAS-R) 0, 1, 6, and 24 hours postoperatively

Time (hours) Group 1 (n = 30) Group 2 (n = 30) GGr '::‘;’21 (\;i') Grzt:z::T?gfiion Grzt:g::r;u(:;:is;on
Baseline 52422 5.7 £1.9 0.433 A A

1 31+23 44 +16 0.017* < 0.0001** < 0.0001**

6 1.8 2.3 3.5#18 0.001* < 0.0001** < 0.0001**

24 0.8 1.6 1.9 %21 0.023* < 0.0001** < 0.0001**

P* < 0.05 — statistically significant; values are mean + standard deviation; comparison between groups, **comparison to baseline value in group 1, p = 0.0001;

comparison to baseline value in group 2, p = 0.0001

Tab. lll. Comparison of postoperative visual analog scale scores after coughing (VAS-C) 0, 1, 6, and 24 hours postoperatively

Time (hours) Group 1 (n = 30) Group 2 (n = 30) (?r Lolig)zl (\;S,;) Gr%‘:g:;T?::ijon Grcg:zuc:r;;():ﬂ;on
Basal 7.7 ¥0.9 7.5 %14 0.969 A A

1 4.6 +0.9 55+1.2 0.006* < 0.001* < 0.001**

6 2.7 £0.8 3.7 1.5 0.002* < 0.001** < 0.001**

24 2.4 £0.8 3.6 £1.8 0.032* < 0.001* < 0.001**

*P < 0.05: statistically significant; values are mean + standard deviation; comparison between groups, **comparison to baseline value in group 1, p = 0.0001;

comparison to baseline value in group 2, p = 0.0001

The VAS-R pain scores were similar at hour 0 (base-
line); however, in group 1, the 15t hour (3.1 £2.3 vs. 4.4 +1.6;
p = 0.017), 61 hour (1.8 +2.3 vs. 3.5 + 1.8; p = 0.001), and
24t hour (0.8 +1.6 vs. 1.9 +2.1; p = 0.023) VAS scores were
significantly lower than in group 2 (Table II).

The VAS-C pain scores were similar at hour 0 (base-
line); however, in group 1, the 15t hour (4.6 0.9 vs. 5.5 +1.2;
p = 0.006), 6! hour (2.7 0.8 vs. 3.7 +1.5; p = 0.002), and
24t hour (2.4 +0.8 vs. 3.6 +1.8; p = 0.032) VAS scores were
significantly lower than in group 2 (Table I11).

The comparison of VAS pain scores revealed that
the postoperative pain scores recorded after 1, 6, and
24 hours were significantly lower than the baseline values
(p = 0.001) (Table Il and I11).

The postoperative 24-hour use of additional analgesic
morphine and its side effects were similar (Table ).

There was no statistically significant difference be-
tween the groups with regard to the use of single or double
drains. All patients were extubated in the operating room
and transferred to the intensive care unit on spontaneous
ventilation. With regard to hemodynamic data, the meas-
urements of SAP, DAP, MAP, HR, and RR values (taken every
15 minutes) were similar in the two groups (p > 0.05).

24-hour morphine consumption in group 1 was statisti-
cally significantly lower than in group 2 (13.53 £7.46 mg vs.
18.67 £10.4 mg; p = 0.032) (Table I).

During the first 24 postoperative hours, 5 out of 30 pa-
tients (17%) in group 1 experienced hypotension as com-
pared with 0 patients in group 2 (p = 0.02). The incidence of
nausea and vomiting in group 1 (2 patients, 7%), was statis-
tically significantly lower than in group 2 (8 patients, 27%)
(p = 0.038). Bradycardia was observed in 3 patients (10%)
in group 1 and O patients (0%) in group 2 (p = 0.076) (Ta-
ble I). Pruritus and respiratory depression were not found in
any of the cases (Table I).
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The complications encountered during the application
of both catheters were recorded and compared. Cathe-
ter dislocation was observed in 3 patients (3/30, 10%) in
the thoracic epidural group and 2 patients (6.7%) in the in-
tercostal block group. Hemorrhage, local anesthetic toxic-
ity, and infection were not observed in either of the groups
(p > 0.05).

Discussion

Few randomized controlled studies on the use of con-
tinuous administration of local anesthetics by different
methods for post-thoracotomy pain relief have been con-
ducted [8-13]. For this reason, we conducted a prospective,
randomized, double-blinded clinical study, which demon-
strated that both methods utilizing continuous infusion
of 0.25% bupivacaine, through either a thoracic epidural
or an intercostal catheter, provide adequate pain relief af-
ter thoracotomy within the first 24 postoperative hours.
However, better control of analgesia, as demonstrated by
the VAS (resting and coughing) pain scores, was achieved in
the thoracic epidural group of patients. While 24-hour mor-
phine consumption and opioid-related side effects were
lower in the thoracic epidural group, we observed a higher
incidence of hypotension constituting a serious side effect
of the thoracic epidural pain relief method [8, 10]. The inter-
costal block is technically easier to perform, and it is associ-
ated with lower incidence of hypotension [10, 15]; however,
we observed that the use of opioids in the first 24 postop-
erative hours was higher in the intercostal group, causing
opioid-related side effects, such as increased incidence of
nausea/vomiting.

Debreceni et al. [11] randomly allocated 50 patients
to receive 0.25% bupivacaine through a thoracic epidural
(T,_g) or intercostal catheter at a bolus dose of 0.2 ml/kg
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infused at the rate of 5 ml/h. They found that the patients
in the thoracic epidural catheter group had a lower visual
analog pain score 4, 8, and 12 hours after surgery, and they
required less narcotics for breakthrough pain. No demon-
strable difference in postoperative pulmonary function was
observed between the two groups. It was reported that epi-
dural analgesia is more effective in comparison to intercos-
tal analgesia after thoracotomy surgery.

In another randomized, double-blinded, controlled
study, in which all patients received thoracic epidural an-
algesia, additional infusion of 0.25% bupivacaine from
an intercostal catheter at a dose of 4 ml/h for a total of
100 hours was compared to normal saline infusion [16].
This study revealed that infusing local anesthetics through
an intercostal catheter did not make any significant change
in the use of narcotics and did not exert any significant
effect on the visual analog pain scores. What makes our
study different is that we divided our patients into groups
receiving either thoracic epidural or intercostal catheters.
We observed no statistically significant difference in terms
of morphine consumption between our patient groups in
the first 24-hour postoperative period (group 1: 13.53 +7.46,
group 2: 18.67 +10.4, p = 0.032). The aforementioned study
reported similar findings; however, total morphine con-
sumption was significantly higher (normal saline group:
145.4 +102.9, bupivacaine group: 115.9 +62.7, p = 0.06).
The reason for the lower consumption of morphine in our
patient population may be related to the use of diclofenac,
an intravenous non-steroid anti-inflammatory agent, in
the early postoperative period.

Perttunen et al. [17] randomly assigned patients to
groups which received single intrathoracic blocks, epidural
analgesia, or continuous paravertebral infusions of bupiva-
caine. They found no difference in terms of pain, morphine
consumption, respiratory function, or adverse events.
The administration of intrathoracic intercostal block at
a total dose of 16 ml of 0.5% bupivacaine at levels T; to T,
resulted in pain relief during the first 24 hours; however,
none of the investigated methods was considered best
for pain relief, as they all required opioid consumption. In
the study by Richardson et al. [9], 100 patients were ran-
domly assigned to receive either thoracic epidural or tho-
racic paravertebral pain relief. This study demonstrated that
a continuous infusion of 0.5% bupivacaine results in lower
pain scores and lower morphine consumption in the first
24 postoperative hours in the paravertebral infusion group
than in the epidural group (105 +20 mg and 262 +67 mg).
However, it has also been noted that the concentration of
bupivacaine was 0.25% in the epidural group and 0.5% in
the paravertebral group; this difference in concentration
may raise questions as to the validity of the conclusions.
In our study, we used 0.25% bupivacaine in both groups in
order to avoid data-related controversy and bias.

Other randomized trials reported by Kaiser et al. and
Chan et al. had small sample sizes (13 or 20 patients in each
group); therefore, it is difficult to rely on any conclusions
drawn in these studies [12, 13]. In turn, the recent review by
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Detterbeck et al. [18] reported that continuous intercostal
nerve blockade after thoracotomy with the use of an ex-
trapleural catheter provides better pain relief and preser-
vation of pulmonary function than systemic narcotics, and
appears to be at least as effective as the epidural approach.
Our findings in this prospective, randomized, double-blind-
ed study do not support their suggestions. Our study was
designed to determine whether intercostal infusion of
bupivacaine was better than thoracic epidural analgesia for
postoperative pain control. For this reason, the study design
is different than the other mentioned studies [8, 10-13, 18].
In a series of patients who underwent lung resection, forty
cases with thoracic epidural or intercostal block pain relief
therapy using 0.25% bupivacaine were compared. In this
study, non-steroidal analgesic consumption and pain scores
in the epidural group were significantly lower than in the in-
tercostal group [19]. In a study by Concha et al. [4] 16 pa-
tients (group 1) received a 5-segment intercostal block plus
intravenous patient-controlled analgesia (PCA) morphine,
whereas 15 patients (group 2) received PCA bupivacaine
and fentanyl infusions through thoracic epidural catheters.
An intercostal block with bupivacaine plus intravenous PCA
morphine is a good alternative to thoracic epidural analge-
sia for post-thoracotomy pain management [4]. Although
the efficacy of using a single dose of intercostal block has
been questioned, the 5-segment blockade and routine addi-
tion of non-steroidal anti-inflammatory drugs during inter-
costal nerve block have been shown to improve the quality
of analgesia and decrease the need for morphine [14, 16].

In summary, our study is in agreement with several pre-
vious studies [9, 16, 19]; however, other studies have found
that intercostal block is a good alternative to thoracic epi-
dural analgesia, as it is associated with similar pain scores
and morphine consumption during the first 24 postopera-
tive hours [4, 9, 12-14].

In recent studies, thoracic epidural analgesia with
0.125% bupivacaine is considered to be an alternative to
0.25% bupivacaine for thoracotomy pain management in
the early postoperative period. The reason for this is that
the combination of 0.125% bupivacaine together with fen-
tanyl (3 mg/ml) or sufentanil (1 mg/ml) provides sufficient
pain relief without significant side effects [20-22].

The reported adverse effects associated with thoracic
epidural analgesia, as confirmed by a large series of pa-
tients, include: hypotension (3%), nausea (22%), and pruri-
tus (22%) (23). The most significant advantage of intercos-
tal block is that it is technically easier to perform and is not
associated with hypotension [4]. Our findings that inter-
costal block patients experience hypotension less often are
in accordance with previous research. Several studies sug-
gest that hypotension is not observed frequently and that
the incidence of hypotension is similar in both the thoracic
epidural and the intercostal block groups [23-25, 27]. We did
not encounter any complications attributable to intercostal
catheters. However, other authors have reported complica-
tions, including an infected rib that required subsequent
resection [13, 26]. In the study by Rawal et al. [27], the in-

249



Comparison of continuous use of thoracic epidural analgesia and intercostal block for pain management after thoracotomy

cidence of postoperative vomiting in the intercostal group
(23%) was significantly greater than in the thoracic epidural
group (7%). In our study, 24-hour morphine consumption
was higher in the intercostal group than in the thoracic epi-
dural group. In our opinion this constitutes the reason for
the more frequent occurrence of adverse effects, such as
nausea, vomiting, and pruritus, in the intercostal group.

Respiratory depression is a rare adverse effect of the use
of thoracic epidural analgesia; however, the patients in this
group need to be monitored in intensive care units [4, 23, 25].
Urinary retention is an adverse effect of the use of both epi-
dural catheters and opioid analgesics, but we were not able
to observe this clinical finding, as all our patients had urinary
catheters during the first 24 postoperative hours [19, 23, 27].

The limitation of the study is that, although the sample
size was sufficient to provide statistically significant differ-
ences in terms of VAS scores between the groups, it would
be preferable to perform this kind of study on an even larg-
er group of patients.

Conclusions

In summary, both pain relief methods have advantages
and disadvantages for post-thoracotomy pain manage-
ment. Continuous intercostal block should be considered
in the case of patients for whom there exist contraindica-
tions for thoracic epidural analgesia, such as a history of
back surgery, morbid obesity, malnutrition, and old age.
With regard to post-thoracotomy pain, thoracic epidural
analgesia provides better analgesic control; however, inter-
costal block may still be taken into consideration as it is
technically easier to perform and is associated with lower
incidence of hypotension.
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