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ABSTRACT

Aim: Thoracotomy is among the most painful surgical incisions and causes severe acute pain in the postoperative period.
Many analgesic methods have been suggested for thoracotomy pain treatment. Thoracic epidural analgesia (TEA) and thoracic
paravertebral block (TPVB) are common regional methods for post-thoracotomy pain. In this study, we aimed to compare the
efficacy and the side effects of TEA and TPVB methods applied for post-thoracotomy analgesia.

Material and Method: After ethical committee approval, we retrospectively analyzed postoperative analgesia records of
patients, who underwent thoracotomy, received TEA or TPVB for postoperative analgesia between 01.01.2019 and 01.01.2021.
Visual analog scale (VAS) scores of the patients who received analgesic treatment for 24 hours postoperatively after TEA or
TPVB application were evaluated.

Results: Data of 474 patients were found eligible for analysis. Demographic data of patients, VAS scores, patient satisfaction,
and additional analgesic requirements were not statistically significant between the groups (p>0.05). Nausea-vomiting,
hypotension, headache, itching, and sweating was statistically significantly higher in the TEA group when compared to patients
who underwent TPVB (p<0.05).

Conclusion: In the present study, in the early postoperative pain management after thoracotomy; it was observed that
preemptive TPVB and postoperative IV patient-controlled analgesia (PCA) and TEA provided similar VAS scores and
additional analgesic requirements. On the other hand, postoperative complications were observed less frequently in patients
who underwent TPVB with postoperative IV PCA compared to TEA. Therefore, TPVB may be a good alternative to prevent
acute pain after thoracotomy.

Keywords: Pain, postoperative acute pain, thoracic epidural analgesia, thoracic paravertebral block, thoracotomy

INTRODUCTION

Thoracotomy causes significant trauma to pain-sensitive
structures such as muscle layers, fascia, neurovascular
bundles, bone, joints, and parietal pleura. For this reason,
it is among the most painful surgical incisions and causes
severe acute pain in the postoperative period (1,2).
Acute pain, on the other hand, increases postoperative
morbidity and prolongs hospital stay (3). If thoracotomy-
related pain is not adequately treated, chronic pain may
develop after thoracotomy and may prevent patients from
regaining their normal activities for a long time (4,5).

Many analgesic methods have been suggested for
thoracotomy pain treatment. Some of these are thoracic
epidural analgesia (TEA), thoracic paravertebral block
(TPVB), plane blocks, intercostal nerve blocks, pleural
blocks, as well as systemic and intrathecal analgesics
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(6-8). Although the risk of spinal hematoma is not as
high as in thoracic epidural catheterization, a normal
coagulation profile is also required in block applications
(9). TEA is still considered the gold standard technique
for post-thoracotomy pain (10-12). The paravertebral
space is a wedge-shaped space that extends on either side
of the vertebral column and contains formations such
as the spinal nerve, dorsal ramus, rami communicantes,
and sympathetic chain (6). Administration of local
anesthetic to the paravertebral area produces unilateral
analgesia, somatic and sympathetic block, and this
application is suitable for unilateral surgical procedures
of the thoracic region (12). TPVB can be applied
unilaterally or bilaterally. TEA affects bilaterally.
Therefore, the TPVB technique, unlike TEA, can be used
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to avoid the contralateral sympathetic block. Thus, it
minimizes the possibility of hypotension and maintains
blood pressure (13). There are studies suggesting that
complications such as postoperative nausea-vomiting,
hypotension, and urinary retention are less common
after TPVB application compared to TEA application
(14,15).

In this study, we aimed to compare the efficacy and the
side effects of TEA and TPVB methods applied for post-
thoracotomy analgesia in postoperative acute pain.

MATERIAL AND METHOD

The study was initiated with the approval of the Ke¢ioren
Training and Research Hospital Clinical Researchs
Ethics Committee (Date: 11.05.2021, Decision No:
2012-KAEK-15/2307). All procedures were performed
adhered to the ethical rules and principles of the
Helsinki Declaration.

The data of the patients who had elective thoracic
surgery between 01.01.2019 and 01.01.2021 in our
clinic were analyzed retrospectively. Patients, who
underwent thoracotomy, received TEA or TPVB for
postoperative analgesia, were 18-80 years old, and were
in the American Society of Anesthesiologists (ASA)
I, II, and IIT physical status. The visual analog scale
(VAS) values at the rest of the patients who received
analgesic treatment for 24 hours postoperatively
after TEA or TPVB application were evaluated. All
patients were informed about the application and their
informed consent was obtained. We excluded patients
who were under the age of 18, or over the age of 80, or
did not undergo thoracotomy, or were operated under
emergency conditions, or had chronic pain before the
operation, and constantly used analgesics. Postoperative
kinking, catheter dislocation, and occlusion associated
with the epidural catheter were defined as “catheter
failure”. The patients were divided into 2 groups: TPVB
and TEA (Figure 1).

I Total Patient: 502 ‘

Number of patients excluded
due to lack of data: 20
Catheter failure: 8

Total number of patients
participating: 474

l l

TEA application: 105 TPVB application: 369

| |

Demographic data, 24-hour VAS score, and
side-effect analysis

Figure 1. Flow chart of the patients. TEA: Thoracic Epidural
Analgesia. TPVB: Thoracic Paravertebral Block.

TEA and TPVB Protocols in Participating Patients

In the preoperative anesthesia outpatient clinic, TEA
and TPVB were explained in detail to the patients who
were planned for thoracotomy. If the patients gave
consent, TEA was preferred first. Most of the patients
preferred TPVB application instead of TEA. Intravenous
(IV) patient-controlled analgesia (PCA) was applied to
the patients who did not accept either of these methods.

For the patients in the TEA group, in the sitting position,
after the skin was cleaned with the strict antisepsis rules
and covered, skin anesthesia was performed with 3 ml
2% prilocaine. The epidural space was entered from
the T5-T6 or T6-T7 vertebral spaces with an 18-Gauge
Tuohy needle using the median approach and hanging
drop method. Four cm of the catheter was left in the
epidural space. To exclude vascular and intrathecal
injection, a test dose (5 pug/ml (1:200.000) adrenaline
and 3 ml 2% lidocaine) was administered through the
epidural catheter and the patients were placed in the
supine position. The bilateral block was evaluated with a
pin-prick test. In the intraoperative period; for epidural
analgesia, 67.5 ml of 0.5% bupivacaine, 201.5 ml of
saline, and 10 mg/1 ml of morphine were mixed with a
270 ml elastomeric infusion pump. A concentration of
0.125% bupivacaine infusion was started and was given
epidurally for 3 days postoperatively, starting with an
elastomeric pump at a rate of 4 ml/h. In our study, we
considered the first 24-hour follow-up to compare with
TPVB.

For general anesthesia induction, 2 mg/kg propofol,
0.1 mg/kg vecuronium, and 1lug/kg fentanyl were
administered intravenously (IV). Anesthesia was
maintained in both groups with 50% - 100% O2 -
air mixture and 2% sevoflurane administration with
remifentanil infusion (0.01-0.20 mcg/kg/min). If the
continuation of neuromuscular blockade is necessary,
IV 0.03 mg/kg vecuronium was administered. At the
end of the surgery, 50 mg IV dexketoprofen and 100 mg
IV tramadol were administered for analgesia, and 10
mg IV metoclopramide as an antiemetic.

For the patients in the TPVB group; under general
anesthesia, after the skin was cleaned with strict
antisepsis rules and covered in the lateral decubitus
position, the ultrasound (US) probe was placed
2-3 cm lateral to the T5 spinous process just before
the surgery. After imaging the transverse process,
musculature up to the transverse process, paravertebral
area, internal intercostal membrane, and pleura, the
needle was advanced to the paravertebral area in the
cauda-cranial direction with the in-plane technique.
Analgesic treatment of the patients was continued with
postoperative IV PCA. Postoperative analgesia was
provided by the IV PCA method in the surgical intensive
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care unit. According to our PCA protocol; 400-500 mg
of tramadol was added into 100 ml of isotonic sodium
chloride. Thus, a concentration of 4-5 mg/ml tramadol
was obtained. It was adjusted to be 10 mg/hour basal
infusion, 5-20 mg bolus, 20-30 minutes lock-in time,
and 4 hours limit of 100 mg. IV PCA treatment was
applied for 24 hours.

A paracetamol dose of 1 g every 8 hours and a
dexketoprofen dose of 50 mg twice daily were
administered intravenously for multimodal analgesia.
50 mg IV tramadol was given as an “additional analgesic”
to patients with a VAS value of 4 and above.

Age, gender, body mass index (BMI), ASA physical
status, diagnosis, the type of surgery, duration of
anesthesia, VAS values in postoperative 24 hours,
analgesic treatment given, additional analgesic need,
patient satisfaction, and side effects related to analgesic
treatment were recorded. Patient satisfaction was
determined as satisfied, moderately satisfied, and
dissatisfied.

Statistical Analyses

Data analyses were performed by using SPSS for
Windows, version 22.0 (SPSS Inc., Chicago, IL, United
States). Whether the distribution of continuous variables
was normal or not was determined by the Kolmogorov
Smirnov test. Levene test was used for the evaluation of
homogeneity of variances. Unless specified otherwise,
continuous data were described as meantstandard
deviation (SD) and median (minimum-maximum
value). Categorical data were described as a number of
cases (%). Statistical analysis differences in not normally
distributed variables between two independent groups
were compared by the Mann Whitney U test. Categorical
variables were compared using Pearson’s Chi-Square
Test or Fisher’s Exact test. It was accepted p < 0.05 as a
significant level on all statistical analyses.

RESULTS

The data of 502 patients who underwent elective
thoracic surgery and underwent TEA or TPVB
between 01.01.2019 and 01.01.2021 were analyzed
retrospectively. 28 of these patients were excluded from
the study due to a lack of data. Data of 474 patients were
found eligible for analysis.

In terms of demographic data when patients were
compared, no statistically significant difference was
observed in both groups (p > 0.05), (Table 1).

In terms of VAS scores, patient satisfaction, and
additional analgesic requirement; there was no
statistically significant difference between TEA and
TPVB groups (p>0.05) (Table 2, Figure 2, Figure 3).
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Table 1. Demographics Characteristics of Patients

TPVB (n:369) TEA (n:105) P
Age 0.835
Mean+SD 53.66+15.70  55.44%12.52
Median (min-max) 58 (18-80) 56 (20-78)
Gender 0.058
Female 116 (31.4%) 17 (21.9%)
Male 253 (68.6%) 88 (78.1%)
BMI 0.07
Mean+SD 26.92+4.29 26.04+4.49
Median (min-max) 26.64 (18-35) 26.04 (18-35)
ASA 0.139
ASATI 123 (33.3%) 27 (25.7%)
ASATII 246 (66.7%) 78 (74.3%)
Diagnosis 0.120
Lung cancer 283 (76.7%) 79 (75.2%)
Bronchiectasis 14 (3.8%) 11 (10.5%)
Hydatid Cyst 24 (6.5%) 6 (5.7%)
Pleural thickening/effusion 29 (7.9%) 4 (3.8%)
Interstitial Lung Disease 2 (0.5%) -
Other 17 (4.6%) 5 (4.8%)
Operation type 0.777
Thoracotomy 286 (77.5%) 80 (76.2%)
VATS + Thoracotomy 83 (22.5%) 25 (23.8%)
Operation 0.085
Lung Resection 221 (59.9%) 71 67.6%)
Pneumonectomy 37 (10%) 15 (14.3%)
Exploration-Decortication 45 (12.2%) 9 (8.6%)
Cystotomy 23 (6.2%) 6 (5.7%)
Other 43 (11.7%) 4 (3.8%)
Anesthesia Duration 0.056
Mean+SD 268.2+72.14  259.5+29.63
Median (min-max) 270 (82-660) 245 (190-325)
Continuous variables were expressed as meantstandard deviation (SD) and median
(minimum-maximum value). Categorical variables were expressed as frequency
(percentage). Continuous variables were compared with Mann Whitney U-Test,
and categorical variables were compared using Pearson’s Chi-Square Test or Fisher’s
Exact Test. Statistically significant p<0.05 are in bold. ASA: American Society of
Anesthesiologists. TPVB: Thoracic Paravertebral Block. TEA: Thoracic Epidural
Analgesia. BMI: Body Mass Index. VATS: Video-Assisted Thoracoscopic Surgery.

Table 2. Patients' visual analog scale scores, additional analgesic

requirements and patient satisfaction

TPVB TEA

(n:369) (n:105) P
VAS Mean+SD 4.12+1.30 3.90£1.11 0.061
15t hour Median (min-max) 4 (0-8) 4(2-7) :
VAS Mean+SD 3.59+1.21 3.48%+1.02 0.344
24 hour Median (min-max) 4(0-7) 3 (2-6) :
VAS Mean+SD 3.11£1.14  2.99+0.95 0.318
6th hour Median (min-max) 3 (0-7) 3 (1-6) :
VAS Mean+SD 2.56+£0.89 2.52+0.82 0.664
12t hour = Median (min-max) 2 (0-6) 2 (1-5) :
VAS Mean+SD 2.03£0.93  1.95+0.79 0.270
24t hour  Median (min-max) 2 (0-5) 2 (1-4) :
Additional Analgesic 84 19 0306
Requirements (22.8%) (18.1%) :
Patients Moderately satisfied 79 (21.4%) 29 (27.6%) 0.181
satisfaction  Satisfied 290 (78.6%) 76 (72.4%)
Continuous variables were expressed as the mean+standard deviation (SD) and
median (minimum-maximum value,) and categorical variables are expressed as either
frequency (percentage). Continuous variables were compared with Mann Whitney
U Test, and categorical variables were compared using Pearson’s Chi-Square Test
or Fisher Exact Test. Statistically significant p-values are in bold. TPVB: Thoracic
Paravertebral Block. TEA: Thoracic Epidural Analgesia. VAS: Visual Analog Scale
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Figure 2. Mean Visual Analog Scale levels of patients over time. VAS:
Visual Analog scale.

For patients who underwent TEA; nausea-vomiting,
hypotension, headache, itching, and sweating were
statistically significantly higher compared to patients who
underwent TPVB (p < 0.05). In terms of bradycardia,
there was no statistically significant difference between
the groups (p > 0.05), (Table 3).

Table 3. Evaluation of the patients in terms of side effects

TPVB (n:369) TEA (n:105) p

Nausea/vomiting 6 (1.6%) 12 (11.4%) <0.001
Hypotension 20 (5.4%) 13 (12.4%) 0.013
Bradycardia 1 (0.3%) 2 (1.9%) 0.125
Headache - 7 (6.7%) <0.001
Itching - 5(4.8%)  <0.001
Sweating - 4(3.8%) <0.001

Respiratory depression = = =

Categorical variables were expressed as either frequency (percentage). Variables were
compared using Pearson’s Chi-Square Test or Fisher Exact Test. Statistically significant
p-values are in bold. TPVB: Thoracic Paravertebral Block. TEA: Thoracic Epidural
Analgesia.

DISCUSSION

In our study, in early postoperative pain management after
thoracotomy; we observed that preemptive TPVB and
postoperative IV PCA application, and TEA administered
with postoperative fixed infusion provided similar VAS
scores and additional analgesic requirements. On the
other hand, postoperative complications were observed
less frequently in patients who underwent TPVB and IV
PCA compared to TEA.

Thoracotomy is among the most painful surgical
procedure. If not treated effectively, it increases
postoperative pulmonary complications such as pain-
related atelectasis, pulmonary embolism, and pneumonia
in the early postoperative period (1). As a result, it
increases postoperative morbidity and prolongs hospital
stay (2). Another significant problem after thoracotomy
is the development of chronic pain, and this may prevent

VAS Score
87 Thoracic Paravertebral Block e
[ Thoracic Epidural Analgesia
61 © -6
o o
4 o -4
2 2
o o ) o
T T T T T
1h 2h 6h 12h 24h
Postoperative hours

Figure 3. Median, minimum and maximum Visual Analog Scale
levels of patients over time. VAS: Visual Analog Scale.

patients from regaining their normal activities for a long
time (3,4). Therefore, effective perioperative analgesia
is one of the most vital elements in thoracotomy (6,7).
Effective postoperative analgesia is the method in which
multimodal techniques are applied. Multimodal analgesia
provides both comprehensive analgesias and limits the
side effects via lower dose usage of opioid analgesics.
One of the most important components of multimodal
analgesia is regional techniques (6-8). TEA and TPVB
are regional methods that have been used for many years
in pain after thoracotomy (10,11).

TEA is a regional analgesia method that is still used as
the gold standard for post-thoracotomy pain. There
are studies showing that TPVB, which has been widely
applied in recent years, provides a similar or even more
effective analgesic effect than TEA (12,16-19). The
analgesic effect due to TPVB occurs with unilateral
somatic and sympathetic block effects. By providing a
block in the upper and lower dermatomal area in the
application area, pain levels that may occur along the
thoracotomy line can be achieved as in TEA (12,19).
In our study, it was found that similar pain scores were
obtained with TEA and the rates of additional analgesics
used were similar. These results are consistent with the
literature and we think that TPVB is an effective analgesic
method in acute pain after thoracotomy.

Undesirable complications such as hypotension,
bradycardia, nausea-vomiting, and urinary retention
that may occur due to sympathetic block after TEA limit
its use (13,20). In addition; the increase in the use of
anticoagulants due to the increase in the elderly patient
population and cancer surgery applications in recent
years has led to alternative methods due to catastrophic
complications such as epidural hematoma that may
develop after TEA (6,21,22). The most frequently used of
these applications is the TPVB application. In TPVB, the
somatic effect due to the block is prominent and a limited
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level of sympathetic block develops. In addition, it is safe
in terms of avoiding epidural hematoma and similar
complications due to its distance from the epidural area
(14,15,17,18). In our study, complication rates were also
quite limited in the TPVB group compared to TEA,
and this shows that TPVB can be used safely in post-
thoracotomy pain.

Acceleration of postoperative recovery (ERAS) protocols,
which have become an important issue in thoracic
surgery in recent years, especially support opioid-
free and low complication rate analgesia protocols
(23,24). The purpose of ERAS protocols is to reduce the
complication rate by making the least intervention with
the least complication and to ensure that the patients are
discharged quickly and without problems (25,26). It is
claimed that paravertebral blockade provides analgesia
equivalent to epidural analgesia (27). In our study,
only local anesthetic administration and postoperative
analgesia with tramadol, a weak opioid, in TPVB
application may be a suitable alternative in the ERAS
protocol, since it reduces the complications that may
develop with potent opioids.

We have some limitations in our study. First of all, our
study is single-center and retrospective. In addition, the
effects of these two methods on chronic pain could not be
evaluated because the long-term records of the patients
could not be reached.

CONCLUSION

In our study, in early postoperative pain management
after thoracotomy; it was observed that preemptive
TPVB with postoperative IV PCA application and TEA
provided similar VAS scores and additional analgesic
requirements. On the other hand, postoperative
complications were observed less frequently in patients
who underwent TPVB and postoperative IV PCA
compared to TEA. As stated in the ERAS protocols, TPVB
can provide equivalent analgesia to TEA. Therefore,
TPVB may be a good alternative to prevent acute pain in
the post-thoracotomy period.
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