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ABSTRACT

Aims: Thoracic paravertebral block (TPVB) is provides effective analgesia in patients undergoing thoracotomy. In this study,
we aimed to compare the level of analgesia, hemodynamic parameters, and analgesic consumption in post-thoracotomy
patients who received iv patient-controlled analgesia (PCA) with the patients who received TPVB plus iv PCA.

Methods: We retrospectively evaluated the pain and anesthesia forms of 100 patients. Patients were divided into two groups
according to analgesia methods. All patients were given 100 mg iv tramadol 30 minutes before the end of the operation.
Intravenous tramadol infusion by using PCA was applied in both groups for postoperative 24 hours. In Group 11, 5 levels
of TPVB was performed just before the end of the operation. Additional analgesic (paracetamol 1 g infusion) was given
when visual analog scale (VAS) was>4. Demographic data of patients and analgesia methods of patients were recorded.
Hemodynamic parameters, peripheral oxygen saturation, respiratory rate, sedation scores, resting and coughing VAS score,
additional analgesic requirement, side effects and complications, amounts of consumed analgesics, and analgesia-related
satisfaction scores were recorded preoperatively, before PCA, and 1, 6, 12, and 24. hours postoperatively to use patients’ pain
forms.

Results: Hemodynamic parameters were comparable between groups (p >0.05). Resting and coughing VAS scores were
significantly lower in the TPVB group (p < 0.05). The additional analgesic requirement was also lower in Group II (p<0.05).
Cumulative tramadol conpsumption was significantly lower in Group II (p <0.05).

Conclusion: TPVB combined with iv tramadol PCA provided effective analgesia, and it decreased cumulative tramadol use in
thoracotomy patients.
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INTRODUCTION

Post-thoracotomy pain is one of the most severe postoperative
pains, is constantly stimulated by respiratory movements,
and the first 4-6 hours postoperatively is the period with
the highest analgesic requirement. Complications resulting
from this pain include an inability to cough due to decreased
respiratory movements, an inability to expel bronchial
secretions, atelectasis, pneumonia, bronchitis, hypoxemia,
respiratory failure, and prolonged mechanical ventilation.

The administration of analgesics following a thoracotomy
can effectively reduce the incidence of postoperative
complications. =~ The  pharmacological and  non-
pharmacological methods employed to relieve pain
following thoracotomy encompass a range of agents and

techniques. These include systemic opioids, non-steroidal
anti-inflammatory drugs (NSAIDs), systemic analgesia
therapy, including ketamine, and regional techniques such
as intercostal, paravertebral, intrapleural and epidural
blocks.”* To minimize the potential for complications and
provide adequate analgesia, a combination of both drugs and
techniques, rather than a single method, is more effective in
patients undergoing thoracotomy.

In recent years, post-thoracotomy pain has been successfully
prevented with the use of a thoracic paravertebral block
(TPVB). A review of the literature reveals that TPVB
applications result in effective analgesia with a lower
complication rate than that observed with thoracic epidural

This work is licensed under a Creative Commons Attribution 4.0 International License.


https://orcid.org/0000-0003-142-041X 
https://orcid.org/0000-0003-142-041X 
https://orcid.org/0000-0003-142-041X 
https://orcid.org/0000-0003-142-041X 
https://orcid.org/0000-0003-142-041X 
https://orcid.org/0000-0003-142-041X 
https://orcid.org/0000-0003-142-041X 

Eurasian ]| Anesthesiol Intens Care . 2024;1(3):47-52

applications.” The paravertebral nerves in the surgical area
are the sole nerves blocked in a TPVB application, which
results in a lower incidence of hypotension and bradycardia
than in a thoracic epidural block.

The hypothesis in this study is adding TPVB for postoperative
analgesia in patients undergoing thoracotomy may positively
affect postoperative analgesia and perioperative parameters.
This retrospective study aimed to assess the analgesic efficacy,
hemodynamic parameters, analgesic consumption, adverse
effects and complications in patients who received a thoracic
paravertebral injection in addition to intravenous patient-
controlled analgesia (PCA) following a thoracotomy.

METHODS

The study was carried out with the permission of the
Kegioren Training and Clinical Researches Ethics Committee
(Date: 28.11.2012, Decision No: B.10.4.ISM.4.06.68.49). All
procedures were carried out in accordance with the ethical
rules and the principles of the Declaration of Helsinki.
Following the granting of, a retrospective analysis was
conducted on the standard pain monitoring forms used in
the postoperative analgesia practices of 100 patients who
underwent thoracotomy between 2009 and 2012. Patients
with incomplete or incorrectly recorded data were excluded
from the study.

Interventions

Before undergoing surgery, patients were informed about
TPVB, which is a method used to treat postoperative pain.
They were also informed about the use of the PCA device and
their consent was obtained. The Visual Analogue Scale (VAS)
method was employed to assess pain intensity, with patients
being provided with a detailed explanation of the method.
Upon examination of the pain follow-up forms, the patients
were divided into two groups, designated Group I and
Group II, according to the postoperative analgesia methods
applied. Patients were selected from those who underwent the
same anesthesia method. The amounts of fentanyl used for
induction and maintenance of anesthesia were recorded from
the intraoperative anesthesia forms.

For postoperative analgesia, 100 mg of tramadol (Contramal
ampul’° 100 mg/2 ml, Abdi Ibrahim, Turkiye) was
administered via intravenous slow infusion 30 minutes prior
to the patient’s awakening after surgery. Once the patients
had been discharged from the operating room and admitted
to the surgical intensive care unit, intravenous PCA (Abbott
Laboratories, North Chicago, IL, USA) was administered for
24 hours following the operation. A solution containing 5 mg
of tramadol in 1 ml was prepared for intravenous PCA. The
device was programmed as a 10 mg/hour infusion, a 20 mg
bolus, a half-hour locked time, and a 4-hour limit of 120 mg.
The same intravenous PCA analgesia protocol was applied to
both groups. Patients in Group II underwent TPVB after the
surgical procedure, immediately preceding the termination
of anesthesia, with the patient positioned in the lateral
decubitus position.

The TPVB application was initiated at the caudal and
cephalad incision lines of the thoracotomy incision, with two
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levels each including the thoracic vertebral segment, resulting
in a total of five levels. The spinous processes of the vertebrae
were identified and a point 2.5 cm lateral to the spinous process
on the thoracotomy side was marked as the injection point. A
22-gauge spinal needle (Exelint®, California, USA) was inserted
at the designated point and the transverse process was palpated.
The needle was then withdrawn and advanced just above the
transverse process in a cephalic direction for a maximum of
2 cm. 4 ml of bupivacaine hydrochloride (Marcaine vial® 0.5%
20ml, Astra Zeneca, Turkey) was administered for each level.

During the follow-up of patients in the intensive care unit, 1
gram of paracetamol (Perfalgan 100ml vial® 10mg/ml Bristol-
Myers Squibb Inc.) was administered via intravenous infusion
as an additional analgesic when the VAS score was 4 or higher.
Any adverse effects or complications that arose during this
period were duly recorded.

The postoperative pain follow-up forms were examined,
and the following variables were recorded: gender, age,
diagnosis, body mass index (BMI), surgical method, ASA
score, and postoperative analgesia methods. The follow-up
data included systolic arterial pressure (SBP), diastolic arterial
pressure (DAP), mean arterial pressure (MAP), heart rate
(HR), peripheral oxygen saturation (SpO2), respiratory rate
(RR), resting and cough VAS scores, the need for additional
analgesics, side effects and complications related to analgesia,
the number of analgesics consumed and ramsay sedation
scores. The data above were recorded at a total of six time
points: preoperatively, before the commencement of PCA,
and at 1, 6, 12 and 24 hours postoperatively. Furthermore,
analgesic method satisfaction scores were recorded after 24-
hour (0=poor, 1=moderate, 2=good, 3=very good, 4=excellent).

Outcomes

The primary outcome of the study was the intensive care unit
discharge VAS scores in patients who underwent thoracotomy
with and without thoracic paravertebral injection in addition
to intravenous PCA for postoperative pain control. The
other outcomes of our study were hemodynamic parameter
measurements, total tramadol consumption, need for
additional analgesia and incidence of side effects in the first
24 hours postoperatively in patients with and without thoracic
paravertebral injection.

Statistical Analysis

The data was analyzed using the Statistical Package for Social
Science (SPSS) for Windows 11.5 package program. Descriptive
statistics were expressed as meantstandard deviation or
median (minimum-maximum) for continuous variables and
as number of cases (n) and (%) for nominal variables. The
significance of the difference between the groups in terms
of means was investigated using a Student’s t-test, while
the significance of the difference in terms of median values
was investigated through a mann-whitney U test. Nominal
variables were analyzed using pearson’s chi-Square, fisher’s
chi-square with fisher’s exact test or likelihood ratio test. A
repeated-measures analysis of variance was employed to assess
the hemodynamic measurements. The percentage changes
between follow-up times, which were considered clinically
important, were calculated and comparisons were made
between the groups.
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The friedman test was employed to ascertain whether there
was a statistically significant change in VAS and sedation
scores according to time within the groups. If the result of
the friedman test statistic was found to be significant, the
Wilcoxon signed-rank test with Bonferroni correction
was employed to ascertain the follow-up times that were
responsible for the observed difference. The results were
considered statistically significant if the p-value was less than
0.05.

RESULTS

There was no statistically significant difference between the
groups in terms of age, gender, body weight, height, body mass
index, and ASA assessment (p > 0.05), as shown in

Table 1. Demographic and clinical characteristics of groups

Group I (n:50)  Group II (n:50)

Parameters (mean + SD) (mean + SD) p

Age (year) 50.6 + 14.8 50.9 + 15.7 0.922
Male (%) 30 (60.0) 38 (76.0)

Gender 0.086
Female (%) 20 (40.0) 12 (24.0)

BMI (kg/m?) 249+4.6 26.5+5.1 0.092

ASA I/II/11T 1/21/28 0/31/19 0.080

Demographic data are given as mean + SD or %.
ASA: American Society of Anesthesiologists, BMI: Body mass index, SD: Standard devision

The change in SAB over time was statistically similar
between the groups (F=0.379 and p=0.812). In Group I, the
only statistically significant change in SAB was the decrease
observed between pre-PCA and 24 hours (p=0.023). In group
I, there was no statistically significant difference in mean
SAB between the follow-up times (p=0.198). The change in
DAB over time was statistically similar between the groups
(F=0.623 and p=0.664). In group I, there was no statistically
significant difference in DAB between the follow-up times
(p=0.115). In group II, the only statistically significant change
in DAB was the decrease observed between the preoperative
and first-hour time points (p=0.004).

There was no statistically significant difference in MAP
between the groups (F=0.254 and p=0.900). There was no
statistically significant difference in MAP between the
follow-up times in both Group I and Group II (p=0.433 and
p=0.713), as shown in

Table 2. Mean arterial pressure (map) levels according to monitoring
times

Group I (n:50) Group II (n:50)

Times (mean + SD) (mean + SD) p*
Preoperative 91.5+9.7 91.6 + 8.2 0.938
Pre-PCA 92.5 £ 16.6 90.4 + 15.1 0.506
1st hour 89.7 £11.2 88.8 £11.2 0.669
6th hour 91.2 +11.5 90.0 £13.2 0.623
12th hour 91.0 £ 11.0 89.4 £ 13.5 0.527
24th hour 89.3£8.5 89.7 £10.8 0.814

a: Results were considered statistically significant for p < 0.0083 according to Bonferroni
Correction. PCA: patient-controlled analgesia

In Group I, there was a statistically significant increase in
HR at 12 hours compared to all follow-up times (p<0.025).
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In Group II, the HR values at pre-operative and before PCA
were statistically lower (p<0.001). In the context of intergroup
comparison, it was observed that the HR in the pre-operative
period was significantly higher in Group I (p=0.008).

There was no statistically significant difference in SpO,
between the groups (p>0.05). The SpO, values were found to
be statistically lower than the preoperative values at all times
(p<0.01). A statistically significant decrease was observed in
the resting VAS values in Group I and Group II when the data
from the pre-PCA and all follow-up times were compared
(p<0.001). In the intergroup comparison, resting VAS values
in Group II were found to be statistically significantly lower
before PCA (p =0.001) ( ).

*: The difference between groups is statistically significant (p = 0.001).

t: In Group I, the difference between pre-PCA and other follow-up times
was statistically significant (p < 0.001).

$: In Group II, the difference between pre-PCA and other follow-up times
was statistically significant (p < 0.001).

Figure 1. Resting visual analog scale (VAS) levels according to monitoring
times.

A statistically significant decrease in cough VAS values was
observed in both Group I and Group II at all other follow-up
times in comparison to the pre-PCA values (p<0.001). In the
intergroup comparison, cough VAS values before PCA were
found to be statistically significantly lower in Group II (p<
0.002), as illustrated in

*: The difference between groups is statistically significant (p = 0.002).

+: In Group I, the difference between pre-PCA and other follow-up times
was statistically significant (p < 0.001).

$: In Group I, the difference between pre-PCA and other follow-up times
was statistically significant (p < 0.001).

Figure 2. Coughing visual analog scale (VAS) levels according to
monitoring times.
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A comparison of sedation levels within Group I revealed a
statistically significant reduction at all subsequent follow-
up times in comparison to the baseline measurement prior
to PCA (p<0.001). There was no statistically significant
difference between the other follow-up times in terms of
sedation levels (p > 0.025). In Group II, the lower sedation
levels observed at other follow-up times in comparison to
the pre-PCA period were found to be statistically significant
(p<0.001). There was no statistically significant difference
between the other follow-up times in terms of sedation levels
(p>0.025).A comparison of the groups in terms of the need
for additional analgesics revealed a statistically significant
reduction in this need in Group II (p<0.05) ( ).

Table 3. Rates of additional analgesic requirement

Times Group I (n:50) n (%)  Group II (n:50) n (%) P
Pre-PCA 50 (%100.0) 37 (%74.0) <0.001
1st hour 1 (%2.0) 4 (%8.0) 0.362
6th hour 1 (%2.0) - 1.000
12th hour - - -
24th hour - - -

p<0.05 statistically significant. PCA: patient-controlled analgesia

In terms of analgesic method satisfaction, three patients
in Group I indicated moderate satisfaction, 37 patients
indicated high satisfaction, and 10 patients indicated very
high satisfaction. In Group II, three patients were moderately
satisfied, 30 were well satisfied, and 17 were very well satisfied
with the analgesia method. Although the overall satisfaction
rate was higher in Group II, there was no statistically
significant difference between the groups (p=0.277).

Although there was no statistically significant difference
between the groups in terms of total tramadol consumption at
I and 6 hours, total tramadol consumption at 12 and 24 hours
was found to be statistically significantly lower in Group II
compared to Group I (p=0.040 and p=0.006) ( )

Table 4. Total amounts of tramadol (mg) consumed

Group I (n:50)  Group II (n:50)

Times (mean + SD) (mean + SD) P

1st hour 51.7 £ 10.3 48.7 £10.9 0.162
6th hour 183.5 £ 70.9 158.9 £ 59.3 0.063
12th hour 308.6 + 80.1 271.2 £98.7 0.040
24th hour 502.9 +70.4 443.8 +128.1 0.006

p < 0.05 statistically significant, SD:Standard Deviation, n: Number

DISCUSSION

In this retrospective study, hemodynamic parameters were
found to be similar in both groups. VAS scores at admission
to intensive care were found to be statistically significantly
lower in the TPVB group. Additionally, the need for
additional analgesics was found to be less in this group. It was
observed that the TPVB application also reduced 24-hour
cumulative tramadol use.

TPVB is a regional blockade method that is becoming
increasingly popular due to its ease of application and similar
results to thoracic epidural analgesia. The sympathetic
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blockade is less observed in TPVB application compared
to thoracic epidural analgesia. TPVB can also be applied
with multiple injection or catheter techniques.”’’ Although
there are studies on paravertebral catheter application in
thoracotomies, studies combining multiple paravertebral
injections with iv PCA are limited.

LA and opioid administration via thoracic epidural catheter
negatively affects hemodynamic parameters due to the
blocking of sympathetic cardiac fibers. This situation may
also occur during iv PCA administration due to the systemic
effects of iv opioids. Studies indicate that sympathetic
blockade is less after TPVB and that complications that may
develop due to this can be limited.” In a study comparing
TPVB with thoracic epidural analgesia, Richardson et al.
found lower pain scores and less morphine consumption in
the thoracic paravertebral group. They also reported that
pulmonary functions were better preserved in the TPVB
group and nausea-vomiting and hypotension were more
common in the epidural group. In our study, no difference
was detected in hemodynamic parameters in the iv PCA
group (Group I) and the TPVB+iv PCA group (Group II), and
no hemodynamic complications occurred due to analgesic
treatment. We think that the lower 24-hour iv analgesic
consumption in the TPVB group will also reduce the
complications that may develop due to iv opioid use.

After thoracic surgery, respiratory functions may deteriorate
due to inadequate pain treatment. Additionally, the risk
of respiratory depression with excessive opioid use makes
pain treatment difficult. Therefore, a situation that requires
multimodal analgesia arises.”” In multimodal analgesia,
different analgesia combinations can be used in combination
with central and peripheral blocks."" Tramadol is an agent with
weak opioid effects and limited respiratory depressant effects.
It is widely used in postoperative analgesia.””'” Considering
the negative effects that may occur on respiratory functions
after thoracotomy, iv PCA application with tramadol is also
used as a component of multimodal analgesia in our clinic.
Although SpO, values in the postoperative period were found
to be statistically lower than in the preoperative period, no
situation requiring treatment was encountered.

Although thoracic epidural analgesia is considered the gold
standard in the treatment of post-thoracotomy pain, in
recent years it has been advocated that TPVB application
may be an alternative to thoracic epidural block."*" It has
been shown that opioid+LA or LA-only administration
with a paravertebral catheter in the treatment of pain after
thoracotomy provides effective and safe analgesia, reducing
the need for iv opioids and the incidence of side effects.” In
a study conducted by Hill et al.”” in which they performed
multiple paravertebral injections for the treatment of pain
after video-assisted thoracoscopic surgery, they observed a
significant decrease in VAS scores and a significant decrease
in morphine consumption in the first 6 hours. Kaya et al.

found a significant decrease in VAS scores and cumulative
morphine consumption in patients who underwent video-
assisted thoracoscopic surgery, in their 24-hour postoperative
follow-up after multiple TPVB. In the present study, it was
observed that in the TPVB+iv PCA group, both resting and
cough VAS scores were lower and there was a significant
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decrease in 24-hour tramadol consumption in the pre-PCA
period. The need for additional analgesics in the group in
which TPVB was not performed in the pre-PCA period
(Group I) was found to be statistically higher than in the
group in which TPVB was performed (Group II). In our
study, we observed that since severe pain occurred after
thoracotomy, a decrease in VAS scores could not be achieved
in the early period, and accordingly, the need for additional
analgesics was higher in this period. In the group that received
only iv PCA, VAS levels were high before PCA despite 100 mg
tramadol administered at the end of surgery. More additional
analgesics were required to achieve acceptable VAS scores in
this group. While VAS levels were 5 and above in all patients
in this group before PCA, VAS resting scores were between 0
and 4 in 12 patients in the TPVB+iv PCA group (Group II).

Kotze et al.,”” in a study they conducted on TPVB, stated that
studies on complications developing after TPVB application
are limited. They concluded that most studies focused on
complications specifically on LA toxicity. In most of these
studies, bupivacaine was used as LA. In our study, no LA
toxicity or method-related complications were encountered
in any of the patients after TPVB.

Limitations

There are some limitations in this study. First of all, the study
is single-center and retrospective. Secondly, we could only
access 24-hour follow-up in patient records. There was a lack
of data for the 48" and 72" hours after surgery in terms of
long-term analgesic effectiveness. Finally, the chronic pain
conditions of the patients could not be accessed from the
records.

CONCLUSION

As a result, we think that multiple TPV B applications in the
acute postoperative period in thoracotomy, when combined
with iv PCA applied with tramadol, provide effective analgesia
without causing any complications in hemodynamic and
respiratory parameters.
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