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ABSTRACT

Objectives: Epidural anesthesia, once considered a gold standard, has significant complications: hypotension,
urinary retention, and catastrophic neurological damage in rare cases. While paravertebral analgesia can provide
similar analgesic effectiveness to epidural analgesia, it is associated with fewer side effects. To compare the
perioperative and postoperative effects of epidural (ED) and ultrasound-guided paravertebral block (PVB)
applications in thoracotomy surgeries.

Methods: Fifty-two patients underwent elective thoracotomy; Group 1 (ED, n = 23) and Group 2 (PVB, n =
29) were evaluated. A comparison of hemodynamic parameters and complications preoperatively and
postoperatively, postoperative analgesia requirements, visual analog scale (VAS) pain scores within 24 hours
at specified times, the amount of analgesic used, the time to mobilize, the time to discharge, and the VAS values
measured at three months was made.

Results: There was no difference between the study groups regarding demographic and ASA values, most
comorbid chronic diseases, obesity, and smoking. The number of attempts, the postoperative 2" hour VAS
score, and the doses of paracetamol and tramadol used was significantly higher in Group 1 than in Group 2 (p
=0.002, p = 0.002, p = 0.012, and p = 0.022, respectively). There was no statistical difference between the
groups in terms of postoperative 6, 12, 24 hours, and 3 months VAS scores, first mobilization and discharge,
time to remove the thorax tube, intensive care (PACU) need, and perioperative and postoperative complications
(p > 0.05).

Conclusions: Ultrasound-guided PVB can be considered a safe and effective alternative to ED in thoracotomy
surgery.

Keywords: Epidural block, paravertebral block, postoperative pain, chronic pain

horacotomy pain is one of the most severe com- adverse outcomes such as respiratory complications,
plications associated with surgery. The pain is prolonged hospital stays, poor quality of life, and
caused by damage to the pleura, muscles, intercostal chronic pain syndrome [1]. Pain after thoracotomy
nerves, and costovertebral joints. It can also result in may vary between 25% and 91%; it shows heterogene-
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ity depending on the underlying pathophysiology, type
of injury, pain classification methods, and clinical
evaluation. Acute pain intensity is also associated with
chronic pain [2].

A goal to minimize the complications that may ac-
company anesthesia and to prevent acute and chronic
pain has led to the search for an ideal anesthetic
method. For patients with postoperative pain, a multi-
modal approach combining systemic and regional
anesthesia is most effective in enhancing analgesia [3].
Generally, thoracic epidural blocks (ED) are preferred
as analgesia methods in thoracic surgery: it is usually
considered the most appropriate pain management
technique following cardiothoracic surgery. There is,
however, a contraindication to its use in patients with
coagulopathy. Additionally, it may cause some adverse
effects, such as hypotension and nerve damage. The
PVB, on the other hand, can prevent respiratory side
effects (atelectasis, infection, pulmonary failure) and
hypotension caused by respiratory muscle weakness
[4].

With this study, we aimed to evaluate and compare
the perioperative and postoperative effects of multi-
modal ED and ultrasound-guided PVB techniques in
thoracotomy surgeries in our clinic.

METHODS

A total of 52 thoracotomy surgery patients who under-
went USG-guided PVB and EP were included. Per-
mission of local ethics committee date and numbered
2011- KAEK-25 2022/10-06, and the written consent
was obtained.

Inclusion criteria were unilateral elective pul-
monary surgery, age > 16, and agreeing to cooperate
with physicians for a postoperative analgesic regimen.
Patients who did not agree to participate in the study,
who were allergic to anesthetic drugs in the past, who
currently have psychological problems, or who have
a local infection at the surgery site were excluded. Pa-
tients were excluded from the analysis if they were on
mechanical ventilator support 4 hours after the opera-
tion, need for reoperation and if pain scores could not
be reached by phone after 3 months postoperatively
(Fig. 1). The demographic characteristics (age, gender,
body mass index [BMI], ASA values), comorbidities
(Diabetes Mellitus [DM], Hypertension [HT], Chronic

obstructive lung disease [COPD], coronary artery dis-
ease [CAD], Obesity [BMI > 30 kg/m?]), smoking
were recorded. Patients were divided into two groups:
those who underwent thoracic epidural catheterization
before anesthesia (Group 1) and who underwent ultra-
sound-guided thoracic PVB in the surgically appropri-
ate lateral position after induction of general
anesthesia (Group 2).

The number of attempts, hemodynamic data at
preoperatively determined times, minor intraoperative
complications (desaturation [SpO: < 90%], hypoten-
sion [20% decrease in MAP compared to baseline],
hypertension, arrhythmia), and major complications
(atelectasis, respiratory distress, bleeding) and post-
operative complications, pain scores (between 0 and
10 points) recorded with Visual Analogue Scale (VAS)
at postoperative 2, 6, 12, 24 hours, need for postoper-
ative intensive care unit (PICU), first mobilization
time and discharge times, used analgesic amounts
were observed retrospectively from patient files. Three
months after the operation, patients were contacted by
phone to determine their VAS scores. Blind anesthe-
siologists made the blocks prospectively. Tramadol 1
mg/kg iv was given to patients with VAS > 4 as routine
rescue analgesia in the surgical service, and paraceta-
mol 1 gr iv was given to patients with VAS > 2.

Thoracic Epidural Block

Following routine monitoring, 2 mg midazolam
was administered intravenously to patients, and 1 mL
of 2% prilocaine was injected with a needle at the T5-
6 vertebra level subcutaneously and in a sitting posi-
tion. A Tuohy needle was used to enter the epidural
space using either the hanging drop technique or the
loss of resistance technique. The catheter was fixed at
an appropriate level after aspiration. 8 mL of 0.5%
bupivacaine was injected with 100 ug of fentanyl and
10 cc of SF through a 15 mL catheter.

Paravertebral Block

A high-frequency linear USG probe (5-13 MHz;
GE Healthcare Logiq P5, USA) was placed longitudi-
nally in the lateral decubitus position. At the level of
T5-6 vertebrae, a transverse process (TP) and hypere-
choic pleura were found 2-2.5 cm lateral to the spinous
processes, and 1 mL of 2% prilocaine was injected into
the subcutaneous tissue. We used a 22-gauge, 50 mm
scale peripheral block needle (Stimuplex A®; B Braun,
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ED: epidural, PVB: paravertebral block, VAS: visual analog scale

Fig. 1. Flow Chart of Procedure. ED = epidural, PVB = paravertebral block, VAS = visual analog scale

Melsungen, Germany) to make all the blocks. The nee-
dle's plane technique advanced the selected paraver-
tebral area by passing through the trapezius,
rhomboids, erector spina muscles, and superior costo-
transverse ligament. A total of 15 mL of 0.5% bupiva-
caine, 5 mL of 2% lidocaine and 10 cc SF solution was
injected bilaterally after negative aspiration. The pari-
etal pleura shifted downward in each procedure.

Primary and Secondary Outcomes

Analgesic doses in 24 hours and VAS values at
postoperative 24 hours and three months were the pri-
mary outcomes. Secondary outcomes included peri-
operative hemodynamics, side effects, complications,
mobilization, thoracic tube removal, and intensive care
requirement.

Statistical Analysis

Descriptive data are presented as numbers and
percentages, and measurement data are presented as
mean + standard deviation and median (minimum-
maximum). The assumption of normal distribution
was tested using the Shapiro-Wilk test and histograms.
The Chi-square test was used to compare categorical

data. The Mann-Whitney U test was used to compare
normally distributed measurements, and the Spearman
Correlation test was used to correlate two variables. P
< 0.05 was accepted as statistically significant. SPSS
20 was used for all analyses.

RESULTS

A comparison of 52 patients showed no statistically
significant differences in age, ASA, DM, HT, COPD,
obesity, or smoking. Group 2 had a statistically signif-
icant higher CAD rate than Group 1 (p = 0.048) (Table
1).

There were no statistically significant differences
between the groups regarding MAP, HR, and SpO- at
the measurement times determined during surgery
(Table 2). Three patients in both groups experienced
desaturation, responsive to increasing oxygen flow
rate.

The number of interventions was higher in Group
1 (p = 0.002). Group 1 had significantly higher post-
operative 2 hour VAS scores (p = 0.002) (Table 3).
There was no statistical difference between the groups
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Table 1. The demographic data of the patients

Group 1 Group 2 p value

(n=23) (n=29)
Gender (Female/male) 11/12 14/15 0.974
Age (years) (mean + SD) 57.35+7.36 60.29 +£7.91 0.178
ASA II/II1 18/5 18/11 0.209
HT, n (%) 12 (52.1) 12 (41.3) 0.438
DM, n (%) 9(39.1) 12 (41.3) 0.870
CAD, n (%) 5(21.7) 14 (48.2) 0.048*
Obesity, n (%) 2 (8.6) 6 (20.6) 0.234
Smoking, n (%) 12 (52.1) 12 (41.3) 0.438
COPD, n (%) 521.7) 9(31.03) 0.453

ASA = American Society of Anesthesiologists, HT = Hypertension, DM = Diabetes Mellitus, CAD = Coronary Artery
Disease, COPD = Chronic Obstructive Pulmonary Disease, SD = standard deviation

p <0.05, Mann-Whitney U testi

regarding VAS 6, 12, 24 hours, and 3-month VAS
scores.

There was no statistical difference between the
groups regarding the first mobilization and discharge
time, thorax tube removal time, and need in PICU (p
> 0.05) (Table 3).

Postoperative paracetamol and tramadol doses
were significantly higher in Group 1 (p =0.012 and p
=0.022, respectively) (Table 3).

Correlation between VAS 24th hour and thoracic
tube removal and discharge time showed no signifi-
cant difference between the groups (r: 0.102, p = 0.473
and r: 0.097, p = 0.494, respectively).

A patient in Group 1 developed hypotension, and
three patients in Group 2 suffered arrhythmia and hy-
pertension as postoperative complications.

DISCUSSION

In our study comparing ED with PVB for multimodal
analgesia in thoracotomy surgeries, the postoperative
second-hour VAS, the number of attempts, and parac-
etamol and tramadol doses were higher in the ED
group. All other hemodynamic parameters, postoper-
ative VAS values at 6, 12, 24 hours, and 3 months, ini-
tial mobilization, time to discharge, time to remove
thoracic tubes, PICU need, and complications were
similar between the groups.

As part of the multimodal approach to analgesia
for thoracic surgery, regional techniques may reduce
the likelihood of developing postoperative complica-
tions and chronic pain. The use of both ED and PVB
in the management of thoracic surgery has been
deemed appropriate in systematic reviews and meta-
analyses over the past 20 years [5-7]. Evidence sug-
gests that the effects of ED versus thoracic PVB for
postoperative analgesia are comparable. PVB is asso-
ciated with fewer side effects when used for unilateral
or bilateral thoracic surgery and video-assisted thora-
coscopy. Furthermore, there is evidence that thoracic
PVB is an appropriate and safer alternative to thoracic
epidural placement when anticoagulation is a con-
traindication [5]. Meta-analysis of 10 randomized
studies comparing epidural and paravertebral block
analgesia after thoracotomy demonstrated adequate
and similar analgesia and pain scores [8]. Our study
observed a similar relationship between analgesic ef-
fects and VAS scores, except for the postoperative 2
hour VAS score. There is a possibility that this may be
explained by the fact that the local anesthetic absorp-
tion from the epidural veins is higher in ED patients
due to the central block, as well as the higher dose of
paracetamol and tramadol used since the analgesic ef-
ficacy passes more quickly in these patients.

Both interventions are believed to affect hemody-
namics during and after surgery based on their mech-
anisms of action. In meta-analyses comparing thoracic
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Table 2. Measurements of perioperative hemodynamics and saturation
Group 1 Group 2 p value

MAPI 88.13£11.25 87.38£11.91 0.818
MAP2 78.48 +7.74 76.48 +£9.93 0.433
MAP3 70.65 £ 6.30 70.86 = 7.48 0.915
MAP4 69 £+ 5.02 68.72 £ 6.75 0.871
MAPS5 67.09 £5.11 67.07+5.15 0.990
MAP6 65.74 £ 4.63 66.66 +4.93 0.498
HR1 82.26 £10.45 81.24 £10.54 0.730
HR2 76.21 +7.82 75.68 +£9.38 0.830
HR3 75.48 £ 6.59 74.83 £7.71 0.749
HR4 74.87 +7.40 74.03 +7.18 0.683
HRS5 74.83 £6.90 73.86 £ 6.46 0.607
HR6 74 +6.57 73.55+6.22 0.802
SPO2-1 95.17+0.93 95.31+0.92 0.603
SPO2-2 93.78 + 1.75 92.82 +£2.53 0.131
SPO2-3 88.21 £1.78 88.27+£2.71 0.929
SPO2-4 92.47+2.06 92.37+2.51 0.880
SPO2-5 94.52 +1.59 9448 +£2.27 0.945
SPO2-6 95.21 £ 0.95 95.06 £ 1.33 0.655

Data are shown as mean + standard deviation. MAP = Mean Arterial Pressure, HR = Heart Rate, SpO> = Oxygen Saturation

Table 3. Results of postoperative VAS scoring, number of interventions, hospital stay time, PICU

requirements, and analgesia dosage

Group 1 Group 2 p value
VASI median (min-max) 2.82 (2-5) 213 (1-4) 0.002*
VAS2 median (min-max) 3.08 (1-6) 2.58 (1-4) 0.123
VAS3 median (min-max) 3.82 (2-6) 3.27 (2-6) 0.064
VAS4 median (min-max) 3.82 (3-6) 3.48 (2-5) 0.160
VASS median (min-max) 2.69 (1-5) 2.62 (1-4) 0.782
Attempt number (min-max) 1.73(1-3) 1.20(1-2) 0.002*
Mobilization time (h) 17.65+£3.60 16.79 £4.13 0.435
Discharge time (h) 97.73 + 13.31 96.72 + 16.53 0.812
TT withdrawal (h) 2495+ 7.74 24.72 +7.46 0.913
PACU, n (%)) 9 (39.1) 11 (37.9) 0.930
Paracetamol dose (mg) 230.43 +76.48 186.20 +44.11 0.012*
Tramadol dose (mg) 134.78 + 126.52 68.96 £ 71.23 0.022*

Data are shown as mean + standard deviation or median (minimum-maximum) or n (%). VAS = Visual Analog Scale,
VASI = Postoperative 2™ hour VAS, VAS2: Postoperative 6 hour VAS, VAS3: Postoperative 12" hour VAS, VAS4:
Postoperative 24" hour VAS, VASS: Postoperative 3 month VAS, TT = Thorax tube, PACU = Postoperative anesthetic

care unit
*p < 0.05 Mann-Whitney U test
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PVB and ED analgesia for pain relief after thoraco-
tomy, short-term and transient hypotension was de-
fined in the ED group [9, 10]. Since local anesthetics
were administered unilaterally close to the somatic
roots, the paravertebral block was found to have a
lower incidence of hypotension. Paravertebral anes-
thesia has a minor effect on blood pressure and heart
rate, making it safe for patients with cardiovascular
comorbidities. Furthermore, the paravertebral block
provides greater perioperative hemodynamic stability,
requiring a smaller amount of intravenous colloid and
less vasopressor than the ED [11, 12]. A similar hemo-
dynamic profile was observed between the groups dur-
ing the surgery in our study. However, PVB was
preferred, especially in patients with coronary artery
disease with an expected risk of hemodynamic insta-
bility and hypotension, resulting in heterogeneity in
the comparison of groups.

In recent years, enhanced recovery after surgery
(ERAS) has also gained popularity in thoracic surgery.
The ERAS protocol is designed to provide an imme-
diate termination. It aims to reduce complications by
using less invasive surgical techniques and providing
effective analgesia [13, 14]. Likewise, the chest tube
facilitates rapid recovery following thoracic surgery.
Many studies have focused on the postoperative chest
tube approach in thoracic surgery [15]. According to
these studies, long-term chest tube use can prolong
hospital stays and increase complications. The timing
of chest tube removal is under debate, but commonly
it is decided based on volume plus exit thresholds. Ac-
cording to some surgeons, higher daily volume outputs
(450-500 cc) are acceptable thresholds for removing
chest tubes [16]. In most cases, patients are discharged
the same day after chest tube removal. However, some
may need to remain in the hospital for longer.

Furthermore, chronic co-morbidities, obesity, and
smoking history contribute to chest tube lengthening.
Shortening the discharge time by early removing the
chest tube; it may be an appropriate approach to a cen-
ter-based situation [15]. Operation time, pain scores,
and postoperative respiratory movements were evalu-
ated as factors affecting chest tube withdrawal time
and discharge time. Our study found no significant dif-
ference in groups between 24™ hour VAS scores and
the time of discharge or removal of thoracic tubes.
Low VAS scores in the postoperative period indicate

that effective analgesia was provided. The complica-
tions caused by pain were reduced since almost all pa-
tients received effective analgesia. In our study length
of hospital stay after thoracic tube removal exceeded
24 hours, which we attribute to clinic procedures
rather than complications.

In a study comparing PVB and ED in thoracotomy
cases, including upper gastrointestinal surgery, PVB
showed a lower risk of minor complications. Periop-
erative complications were similar between the two
groups in our study. Three patients in both groups ex-
perienced desaturation during one-lung ventilation re-
sponsive to an increase in oxygen flow rate. PVB was
as effective as thoracic ED for the control of acute
pain. There was no difference in 30-day mortality,
major complications, or length of hospital stay [1, 17].
Similarly, in our study, there were no differences in
postoperative complications or length of hospital stay
between the groups.

ICD-11 defines post-surgical chronic pain as pain
that persists beyond the healing process, at least 3
months after surgery or a tissue injury [18]. Chronic
pain can develop following any surgery but is more
likely to occur following an amputation, thoracotomy,
or mastectomy. A low-quality evidence study suggests
that preventive epidural analgesia before thoracotomy
incision reduces acute pain intensity and chronic pain
incidence after thoracotomy [7]. In the present study,
postoperative VAS values in the 3rd month postoper-
atively were similar between the two groups and com-
patible with acute pain scores.

CONCLUSION

Our study demonstrated that both block applications
were sufficient and adequate for postoperative analge-
sia in thoracotomy patients, did not impair periopera-
tive hemodynamics, and had low complications. We
consider ultrasound-guided PVB a safe, effective al-
ternative to ED for managing acute and chronic pain
in thoracotomy procedures.
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