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Abstract

Purpose: This study aimed to compare thoracic paravertebral and epidural blocks in patients undergoing thoracotomy.

Methods: Fifty patients were randomized to be given either epidural (Group I ) or paravertebral (Group II ) block. All patients
received a bolus dose of %0.25 bupivacaine 10 ml before wound closure and a infusion of %0.25bupivacaine 0.1ml/ hr was
started immediately upon arrival to surgical intensive care unit. All subjects were allowed to take supplementary doses of
morphine. Patients were asked to assess the pain at rest, using visual analogue scale (VAS) starting from 1 hr after arrival in the
SICU and every 2 hr for the first 24 hr. Pulmonary function tests (PFTs) were performed before operation and 24 hr after
operation.

Results: There were no significant differences between the groups with respect to morphine consumption, VAS scores. PFTs
decreased significantly (p<0.05) after the operation compared to baseline values in both groups.

Conclusions: We conclude that paravertebral block is an effective method for the relief of post-thoracotomy pain and should be
considered as an alternative to thoracal epidural anesthesia.

Poster presentation at the XII.th Congress of the Turkish
Society of Anesthesiology and Reanimation, 2004.

INTRODUCTION

Post-thoracotomy pain is considered as the most severe type
of postoperative pain [1,2]. Although various types of local

anaesthetic techniques have been used for post-thoracotomy
pain control, there are not enough randomized studies
comparing these regimens [3]. Intercostal analgesia might

control pain originating from somatic structures, however,
high plasma levels of local anaesthetics have been reported
after intercostal nerve blocks [4,5] .Continuous thoracic

epidural analgesia is considered by many, as the gold
standard, but is associated with its own complications such
as hypotension [ 6,7] .

Compared with these methods, thoracic paravertebral block
may have some advantages. A unilateral analgesia including
sympathetic block may have less effect on patient's
hemodynamics.

The aim of this study was to compare the analgesic,

hemodynamic, and respiratory effects of continuous thoracic
epidural and continuous thoracic paravertebral block after
thoracotomy.

PATIENTS AND METHODS

After the approval of the local ethics committee, written
informed consent was obtained from 50 American Society of
Anesthesiologists (ASA) physical status I-III patients, aged
15 to 80 years undergoing elective anterolateral
thoracotomy. All physicians and nursing staff who cared for
the patients during and after surgery were blinded to the
analgesic regimen in this prospective, randomized, double-
blind study. Before surgery, patients were randomly
assigned to receive either thoracal epidural or thoracal
paravertebral block for postoperative pain treatment. Those
with cardiac, hepatic, renal failure, infection at the operation
site, coagulation disorders and/or allergy to local
anaesthetics or morphine were excluded. All subjects unable
to co-operate or with psychosocial disorders that could
interfere with study protocol were also excluded. At the
preoperative visit visual analog scale (VAS) and patient



Comparison Of Epidural Anesthesia And Paravertebral Nerve Block In Patients Undergoing Thoracotomy

2 of 8

controlled analgesia (PCA) device were explained to all
patients. All patients were blinded to the type of analgesic
procedure.

Premedication and anaesthesia were standardized. General
anaesthesia was induced by sodium pentothal 5-7 mg.kg-1
and fentanyl 2µg kg-1 . Muscle relaxation was achieved by
vecuronium bromide 0.1 mg kg-1. No additional IV opioids
were given after induction. Anaesthesia was maintained with
50% nitrous oxide and 1-2% sevoflurane in oxygen. During
one-lung ventilation patients received 100 % oxygen as a
safety measure against hypoxia. Continuous
electrocardiogram, invasive blood pressure, central venous
pressure, end-tidal carbondioxide and oxyhemoglobin
saturation were monitored throughout the surgery. Arterial
blood-gas tensions were measured every hour during
procedure and every two hour thereafter. During operation
central venous pressures were kept between 5-8 mmHg by
cyrstalloid infusion. Blood loss during operation and through
the drainage after operation was measured and packed re
blood cells transfused if hemoglobin decreased below 10
gr/dl. All operations were performed by the two surgeons
using similar techniques. In each operation 1 or 2 chest tubes
were placed at the end of the procedure.

Patients were randomized in to two groups: epidural group
(Group 1; n = 25)- a thoracic 20-gauge catheter was
introduced by the same anaesthesiologist before anaesthesia
induction between the fifth and the seventh spinal processes
through an 18-gauge Tuohy needle by the loss of pressure
technique. After negative aspiration, a 3 to 4 ml test dose of
lidocaine 2% with epinephrine 1 in 200,000 was injected;
paravertebral group (Group 2; n= 25 )- after outlining the
midline at the level of T5 and T7 we inserted the needle 2.5
cm laterally to it. After the transverse process is contacted,
we withdrawn the needle to skin level and redirected to
‘walk off' the transverse process [8] and gently advanced

until there was a loss of resistance to the injection of air.
Thereafter a thoracic 20-gauge catheter was inserted and
advanced 2 to 3 cm into the paravertebral space. In all
patients methylene blue was injected before chest closure to
confirm its successful position. All blocks were performed
by the same anaesthesiologist before anaesthesia induction.

A 10- ml bolus of plain 0.25 % bupivacaine was given
through the catheters before wound closure and a continuous
infusion of 0.25% bupivacaine was started at
0.1ml.kg-1.hr-1 immediately after the patient had arrived in
surgical intensive care unit (SICU) in both groups. The
infusion was continued for 24 h. Correct catheter placement

was confirmed by unilateral and bilateral somatic and
sympathetic block in patients receiving paravertebral and
epidural block respectively.

All patients allowed to take supplementary doses of
morphine from a patient controlled analgesia (PCA) device
(Abbot Pain Management Provider, Abbott Laboratories
North Chicago,IL,USA).The device was programmed to
give a bolus dose of 1 mg with 5 min.lock-out time. The
total dose of morphine consumed was read from the history
of the device 24 h after operation.

Assessment of pain in the postoperative period was done all
the the times by the same resident who was blinded to
analgesia technique, using a 100-Mm visual analogue scale
(VAS) (0 mm= no pain ; 100mm = maximal pain ) on
emergence from general anesthesia (time 0) and every 2 h
for the first 24 hours at rest . At the same occasions, the level
of patient's sedation was assessed using a scale of : (0):
completely awake, (1) awake, but tend to sleep, (2) asleep,
but easy to awake, (3) asleep, difficult to awake, (4) asleep,
not possible to awake [9]. The upper and lower levels of

analgesia were assessed by the loss of pinprick sensation on
arrival to SICU and 24 h after arrival.

Hemodynamic parameters were recorded before the
anaesthesia induction and 20 min after the bolus dose of
local anaesthetics and at 6 th, 12th and 24 th hours of
operation. A mean arterial blood pressure lower than 75
mmHg was accepted as hypotension. The therapeutic
regimen for the treatment of hypotension consisted of, fluid
resuscitation (20 ml/kg) as a first line agent however if
hypotension persists despite the volume loading or severe
(mean blood pressure< 50 mmHg) vasopressor agent
phenylephrine was the choice of drug.

Arterial blood-gas tensions were measured every hour
during procedure and every two hour in SICU until 6 h after
operation, and again at 12h and 24 h after operation. Oxygen
saturation was monitored continuously by pulse oximetry
until the first postoperative morning.

Spirometric measurements of FEV1, FVC and FEF25-75
were done before operation and 24 h after operation.

Patients were evaluated every two hours for adverse effects
for the first 24 hours (i.e. drowsiness, nausea, vomiting,
itching, difficulties with breathing or allergic reactions).
They were required to grade them if they were having these
symptoms as follows; 1 mild, 2 moderate, 3 severe. The
highest score recorded during the study was the value
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included in data analysis. Patients graded their symptoms as
moderate to severe were given medication.

SPSS (Statistical Package for Social Sciences for Windows
version 10.0 Chicago, IL, USA) was used for all statistical
analysis. VAS scores were accepted as main outcome of this
study and taken for power analysis. Statistical power
analysis using ?= 0.05 and ?= 0.2 indicated that a total of 44
observations would be needed to detect a difference of 6 in
VAS scores between groups with an assumed standard
deviation of 10 with the power of 80 %. Data were expressed
as mean±SD for continuous variables. VAS scores were
compared by Mann-Whitney U test and sedation scores were
compared by Chi-square tests. Chi-square and Fisher Exact
tests were used for non-parametric data. Results were given
in 95% confidence interval. A p value of 0.05 or less was
considered to indicate statistically significant difference

RESULTS

Fifty, ASA physical status I-III , patients completed the
study. Patient characteristics are presented in Table I. There
were no statistically significant differences between the
study groups.

Figure 1

Table 1: Patient characteristics

Thoracal paravertebral catheter placement was successful in
all patients. However the ease of insertion varies. In seven
cases it was easy, in twelve patients some resistance was
encountered and in five patients more than one attempt were
required. In seven patients blood-stained fluid was aspirated
but it was possible to clear the catheter from blood by saline.
In epidural group in seven cases more than one attempt were
required. No patients reported paresthesia during needle or
catheter insertion in either group.

There were no significant differences between the groups
with respect to VAS scores at any point of observation. The
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mean pain scores were 52.40±21.50 and 44.40±19.40 in
epidural and paravertebral groups respectively in the
immediate postoperative period at rest and whereas at 4 th
hour they were decreased to 30±14.10 and 27.20±13.40. In
both groups pain scores were significantly lower compared
to immediate postoperative period on all occasions of
measurement (Table II).

Figure 2

Table 2: VAS scores

There were no statistically significant differences between
the groups in morphine consumption, 37.56±25.93 mg and
36.78±18.58 mg (p = 0.903) for epidural and paravertebral
groups respectively.

FEV1, FVC, FEF25-75, and mean arterial pressure
decreased significantly in both groups compared to basal
values. No patients developed hypotension
(MAP<75mmHg) at any times during study period. In
comparisons between groups, heart rate and MAP were
significantly lower in epidural group at postoperative 6
th,12th and 24 hours as compared to paraverteral group
(p<0.01). Intragroup comparisons showed that, in epidural
group MAP decreased significantly at all points of
measurements compared to preinduction values (p<0.01).
Also MAP at 6 h hours was found to be lower than the one
measured after 20 minutes of bolus dose. Parallel to that,
heart rate also was also found to be lower at all points of
observations compared to preinduction and postbolus values
in epidural group (Table III).

Figure 3

Table 3: Respiratory and hemodynamic variables

In paravertebral group, although not as much as epidural
group, heart rate was also found to be lower at all occasions
as compared to prenduction values (p<0.05) . However ,in
paraverebral group MAP did not decrease at any points. In
both groups CVP was found to be higher at all points as
compared to preinduction values (p <0.01) (Table 3).

Respiratory frequency was similar in both groups (Figure I).

Figure 4

Figure 1: Respiratory frequencies in study groups

Arterial partial pressure of oxygen (PaO2) was similar in
both groups. No patient had hypercapnia (PaCO2 higher
than 6.5 kPa ) during first 24 h following surgery and
consequently no patient had respiratory acidosis.

In epidural and paravertebral groups 3 and 2 patients
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experienced at least one nausea and vomiting episode
respectively, graded as severe and they were given
ondansetron (p=1.000). Two patients in each groups reported
nausea episode graded as mild and they were not given any
medication. Urinary retention could not be assessed, since
patients routinely had Foley catheters inserted at the time of
surgery.

Somatic blockade, assessed by segmental spread of pinprick
analgesia was similar in two groups; both at the beginning
and at 24 th h of study.(T3-T7;T3-T7)

There were no significant differences with respect to
sedation scores between the groups except for the 2 nd hour
following surgery. At the 2 nd hour following operation, 14
patients in paravertebral group and 6 patients in epidural
group were awake but tended to sleep (sedation score = 1) (p
=0.008). There were no patients having a sedation score of 4
at any point of measurement.

At the end of the first postoperative day patients were
evaluated for satisfaction with the analgesia technique. Three
patients in paravertebral group and two patients in epidural
group reported that they would choose different analgesia
technique for the next time. These were the ones in whom
difficult catheter placement was encountered.

No signs of local anaesthetic toxicity were detected in any of
our patients who were under close observation in SICU
during the first 24 h. All the patients were transported to
wards after 24 hours of operations and their catheters were
removed by an anestehesia resident. Their analgesic
treatment were switched to oral and parenteral analgesics.

DISCUSSION

Many anaesthesiologists agree that post-thoracotomy pain is
one of the most severe type of pain and requires excellent
analgesia. But, still, there is no consensus concerning the
choice of analgesic technique. When the origin of the pain is
considered, regional anaesthesia seems to be the most logical
approach. However, in literature there are few direct,
controlled, randomized comparisons of different regional
anaesthesia techniques for post-thoracotomy pain relief.

In the present study we compared the efficacy of continuous
thoracal epidural and paravertebral block in the treatment of
pain following thoracotomy. VAS scores and total morphine
consumption are the primary outcomes of the study. Since
patients titrated the dose of morphine from a PCA device, it
is logical to consider the consumption of morphine as a valid

measure of the efficacy of the two techniques compared in
this study. The amount of morphine did not differ
significantly between the groups (37.56±25.93 mg and
36.78±18.58 mg for epidural and paravertebral groups
respectively). This amount is surprisingly lower than the
amount reported in other studies in which supplementary
opioids have been given either i.m or i.v on request [10,11].

But because the VAS scores were in acceptable range, we
can assume that analgesia was sufficient so that patients did
not require higher doses from PCA device. The two local
anaesthetic methods were equally effective in the relief of
post-thoracotomy pain. This is consistent with the results of
the study done by Matthews and Govenden [ 12] and

Richardson and co-workers [ 13].

Sabanathan and colleagues [ 14] reported better pain relief

and pulmonary function in paravertebral nerve block
compared with placebo group in a double-blind, controlled
study. Their study differs from the present study due to their
use of placebo. On the other hand, Matthews and Govenden
did not reported any improvement in pulmonary functions in
patients receiving paravertebral block in their study
comparing paravertebral and epidural infusion of
bupivacaine. [12]. In addition to his work, Bigler and

colleagues compared epidural morphine, bupivacaine
combination with paravertebral bupivacaine in patients
undergoing cholecystectomy [ 15] . They found better pain

scores in epidural group but no difference in pulmonary
function. In another study Pertunnen and colleagues
compared extradural, paravertebral and intercostal blocks for
post-thoracotomy pain[11]. Similar levels of pain, opioid

requirements and pulmonary function were found in all
groups. Parallel to their findings we did not find any
advantage of paravertebral block on respiratory functions
either. This is consistent with comparable VAS scores and
morphine consumption in both groups.

No patient had respiratory depression in the present study.
The number of patients having sedation score of 1 was
higher in paravertebral group compared to epidural group 2
h after operation. Three patients in epidural group were
asleep and difficult to awake 2 h following surgery. In
paravertebral group there were no such patients. Depending
on this data we might assume that patients in the epidural
group might have needed more morphine from the PCA
device as compared to patients in the paravertebral group in
the early postoperative period. However, since we did not
measure morphine consumption hourly, this speculation is
need to be confirmed by objective criteria.
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The amount and concentration of local anaesthetics used in
both techniques varies depending on the physician and
institute. We used the lowest concentration and amount
reported in literature [16,17].Since we do not have opportunity

to monitor plasma levels of local anaesthetic we preferred
this regimen. Neither group demonstrated pain-related
complications and we assume that both methods of analgesia
were able to provide adequate pain control.

Hypotension is a common finding after thoracal epidural
analgesia due to bilateral sympathetic block [18]. Although

less hypotension were reported with the paravertebral
blockade it can still cause hypotension in dehydrated patients
[19]. In the present study no episode of hypotension were

noted in both groups (MAP? 75 mmHg) hovewer blood
pressure decreased significantly in epidural group compared
to both baseline values in the same group and also
paravertebral group, despite hydratation of patients
adequately before the bolus dosages and the lower
concentration and amount of local anaesthetics given. Heart
rate also was found to be lower in epidural anesthesia group
as compared to paravertebral group. However there were no
difference found when the postbolus measurements were
compared to baseline values. This might be resulting from
that 20 minutes was not enough for the block to manifest its
hemodynamic effects.

There was no evidence of contralateral blockade from
paravertebral injection. This is rarely reported following
paravertebral block but may develop due to injection through
medially directed needle or excessivelly high volume of the
injectant [20,21].

One of the limitations of our study is that the authors were
able to continue analgesic treatment for 24 hours after
surgery. The reason for that is patients were transported to
the wards on the first postoperative day. Epidural and
paravertebral infusions were discontinued after patients are
discharged from intensive care because serious
complications might be underestimated on the surgery ward.
Secondly, the VAS scores in the immediate postoperative
period were high compared to other studies. The interval
from injection of bupivacaine to the beginning of the study
was about 45 minutes. Under normal circumstances it should
have been sufficient for analgesia. We could have bolused
the catheters prior to skin incision but we wanted to confirm
the correct catheter placement before starting drug infusion.
And also we could have used opioids peroperatively but that
could have changed the results. One could argue the use of

bupivacaine but not bupivacaine and opioid combination in
the present study. First of all epidural bupivacaine has been
shown to provide excellent analgesia [22,23]. In addition to

this, opioids are primarily c-fiber inhibitors and pain is
probably generated by intercostal A-delta fibers because of
intercostal nerve and ligamentous damage after thoracotomy
.Therefore we believe that opioids cannot be expected to
provide better pain relief than bupivacaine [24].

As a conclusion although there has been a remarkable
improvement in techniques of post-thoracotomy analgesia in
recent years, the ideal method has yet to be developed.
Unfortunately, the best regimen may never be agreed
because each patient and therefore their perception of pain
and anaesthesist are different. Paravertebral block appears
like an effective and easy method for analgesia after thoracic
surgery. However no ideal regional anaesthetic block exists;
they require careful, randomized, prospective comparative
studies. From this point of view continuous thoracal
paravertebral block is comparable to thoracic epidural
analgesia- the gold standard-and should be considered as an
alternative. We recommend that this simple but useful
method should be learned and willingly performed by every
anesthesiologist.
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