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Abstract 

Background:  The use of anesthetics and analgesic drugs and techniques in combination yields a multimodal effect 
with increased efficiency. In this case series, we aimed to evaluate the anesthetic effect of the thoracic paravertebral 
block (TPVB) and erector spinae plane block (ESPB) combination in patients, who underwent non-intubated video-
assisted thoracoscopic surgery (NIVATS).

Methods:  Medical records of 16 patients, who underwent NIVATS for wedge resection under the combination of 
ESPB and TPVB were reviewed retrospectively. Demographic data of patients, duration of the sensory block, amount 
of the anesthetic agent used for premedication and sedo-analgesia, any presence of perioperative cough, operative 
times, postoperative visual analog scale (VAS) scores in the postoperative follow-up period, the need for additional 
analgesia, and patient satisfaction were reviewed. 

Results:  Of the patients included in the study, 12 were men and 4 were women. The mean age was 48.6 years 
and the mean BMI was 24.7 kg/m2. The mean time needed for the achievement of the sensorial block was 14 min 
and the mean skin-to-skin operative time was 21.4 min. During the procedure, patients received 81.5 ± 27.7 mg of 
propofol and 30 ± 13.6 micrograms of remifentanil infusions, respectively. The mean dose of ketamine administered 
in total was 58.1 ± 12.2 mg. Only 2 patients needed an extra dose of remifentanil because of recurrent cough. No 
patients developed postoperative nausea vomiting. During the first 24 h, the VAS static scores of the patients were 3 
and below, while VAS dynamic scores were 4 and below. Morphine consumption in the first postoperative 24 h was 
13.2 mg.

Conclusions:  In conclusion, combined ESPB and TPVB with added intravenous sedo-analgesia in the presence of 
good cooperation between the surgical team and the anesthesiologist in the perioperative period can provide opti-
mal surgical conditions including the prevention of cough in NIVATS. It is not sufficient to state that this combination 
is superior to alone ESPB or alone TPVB, as it is a preliminary study with a limited number of cases.

Keywords:  Combination, Erector spinae plane block, Non-intubated video-assisted thoracoscopic surgery, NIVATS, 
Thoracic paravertebral block
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Background
Video-assisted thoracoscopic surgery (VATS) has become 
a standard method for thoracic surgery and is associ-
ated with fewer complications compared to conven-
tional thoracotomy [1]. Compared to the conventional 
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method, VATS is a less invasive and traumatic surgical 
procedure, which improves patients’ outcomes [2]. The 
use of a double-lumen tube under general anesthesia is a 
standard procedure in patients undergoing VATS. How-
ever, intubated VATS (IVATS) is associated with several 
complications, such as hypoxemia because of single-lung 
ventilation, intubation-induced airway injury, ventila-
tion-related lung injury, and postoperative nausea/vomit-
ing [1, 3, 4].

It is an important advantage that non-intubated video-
assisted thoracoscopic surgery (NIVATS) under spon-
taneous breathing with sedation and peripheral nerve 
block such as thoracic paravertebral block (TPVB), erec-
tor spinae plane block (ESPB), or serratus anterior plane 
block (SAPB) reduces potential risks of general anesthe-
sia [3–7].

The first NIVATS procedures were reported by Visch-
nevski and Buckingham, who used local anesthesia and 
thoracic epidural anesthesia (TEA), respectively [8, 9]. 
Various local and regional analgesia techniques such as 
intercostal nerve blocks, ESPB, SAPB, TPVB, and TEA 
have been performed for NIVATS [5]. Previous studies 
have demonstrated that non-intubated thoracic surgery 
is a safe and feasible technique that allows rapid recovery 
[1, 10–12].

It is known that the use of anesthetics and analgesic 
drugs and techniques in combination yields a multimodal 
effect with increased efficiency [13]. In this case series, 
we aimed to evaluate the anesthetic effect of the TPVB 
and ESPB combination in patients, who underwent 
NIVATS.

Methods
After receiving approval from Ankara Keçiören Train-
ing and Research Hospital, Clinical Research Ethics 
Committee (ID:2012-KAEK-15/2384, Date:12.10.2021), 
medical records of 16 patients, who underwent NIVATS 
under the combination of ESPB and TPVB in our hospi-
tal in the period between January 2021 and June 2021, 
were reviewed retrospectively. Patients who were con-
sidered for NIVATS had been consulted by thoracic sur-
geons to our clinic. The patients had been evaluated in 
the anesthesia clinic preoperatively. NIVATS had been 
planned for patients who were not expected to have a 
difficult airway in possible emergency intubation situ-
ations. Informed consent had been obtained from all 
patients in terms of anesthesia procedures in line with 
the routine practice of our clinic. Medical records of 
patients in the age range of 18-80 years and body mass 
index (BMI) range of 18-30 kg/m2, of patients assigned to 
American Society of Anesthesiologists (ASA) scores of I, 
II, III, and of patients, who underwent wedge resection 
with NIVATS were included in the study. Demographic 

data of patients, duration of the sensory block, amount 
of the anesthetic agent used for premedication and sedo-
analgesia, any presence of perioperative cough, operative 
times, postoperative visual analog scale (VAS) scores in 
the postoperative follow-up period, the need for addi-
tional analgesia, and patient satisfaction information 
were reviewed and retrieved.

Methods of performing nerve blocks
The anesthesia-analgesia and block procedures had been 
performed according to the routine practice of our clinic 
as stated in the following paragraphs.

After giving 0.03 mg/kg midazolam intravenously to 
patients for premedication, patients were transferred to 
the operating room. Standard monitorization was per-
formed according to assigned ASA guidelines to patients. 
Patients were placed in the lateral decubitis position. 
Oxygen was administered through a nasal cannula at a 
rate of 2-4 l/min. Preemptive intravenous ketamine at 
a dose of 0.5 mg/kg was given for the alleviation of pain 
before performing the nerve block.

After providing skin antisepsis with povidone-iodine 
to the area, where the nerve block would be performed, 
the area was covered with sterile drapes. A 6-18 MHz 
linear probe (Esaote MyLab six, Genoa, Italy) covered by 
a sterile sheath was placed 2-3 cm lateral to the spinous 
process of the T (thoracic) 5 vertebra. The transverse 
process, muscles extending to the transverse process 
(the trapezius muscle, the rhomboid major muscle, and 
the erector spinae muscle), and the paravertebral space 
were visualized (Fig. 1a). Local anesthesia was performed 
by injecting 60 mg 2% lidocaine to the skin over the area, 
where the block would be performed. An ultrasound-
compatible nerve block needle of 22-gauge and 8-mm 
(Pajunk, SonoPlexSTIM, Germany) was introduced 
2-3 cm lateral to the spinous process of the T6 vertebra 
and advanced in the caudal-cranial direction using the 
in-plane technique. The needle was advanced to reach 
the paravertebral space at the level of the T5 vertebra. 
Then, 10 ml of 0.5% bupivacaine and 5 ml of 2% lido-
caine were administered and the pleural depression was 
observed (Fig.  1b). Following this step, the needle was 
withdrawn from the paravertebral space and advanced 
at the T5 level over the transverse process and beneath 
the erector spinae muscle to reach the interfascial space. 
After hydrodissection (Fig. 1c) with 2 ml of normal saline 
and observing that the needle was placed in the correct 
location, 10 ml of 0.5% bupivacaine + 5 ml of 2% lidocaine 
was injected. The advancement of the local anesthetics 
caudally and cranially beneath the erector spinae muscle 
was observed (Fig. 1d). After performing the nerve block, 
sensorial block time was followed up by the pinprick test. 
Following the achievement of the sensorial block, surgery 
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started. Sedoanalgesia was performed by administering 
propofol, ketamine, and remifentanil to patients during 
the surgery. The NIVATS procedure was started when a 
Ramsay sedation score of 3 was achieved.

At the end of the surgery, patients were transferred 
to the postoperative intensive care unit after 10 mg of 
metoclopramide was given intravenously. Intravenous 
morphine for 24 h was given to patients via the patient-
controlled analgesia (PCA) method during their stay in 
the postoperative surgical intensive care unit. PCA was 
limited to 1 mg of bolus, 15 min of lockout, and a dose 
of 12 mg for 4 h. For multimodal analgesia, patients were 
given paracetamol 1 g intravenously every 8 h. Patients, 
with VAS scores of 4 or more, received tramadol 50 mg 
intravenously for additional analgesia. Postoperative 
static and dynamic VAS scores of patients were evaluated 
and noted in the postoperative 1st, 2nd, 6th, 12th, and 

24th hours. Adverse events including the requirement for 
extra analgesia, allergic reactions, respiratory depression, 
sedation, urinary retention, nausea-vomiting, and pruri-
tus were registered.

Results
Data were analyzed from 16 patients, who underwent 
NIVATS under the combination of ESPB and TPVB in 
the period between January 2021 and June 2021. Of the 
patients included in the study, 12 were men and 4 were 
women. The mean age was 48.6 years and the mean BMI 
was 24.7 kg/m2. The mean time needed for the achieve-
ment of the sensorial block was 14 min and the mean 
skin-to-skin operative time was 21.4 min (Table 1).

During the procedure, patients received 81.5 ± 27.7 mg 
of propofol and 30 ± 13.6 micrograms of remifen-
tanil infusions, respectively. The mean dose of ketamine 

Fig. 1  Anatomical view during Combination of Erector Spina Plane Block and Thoracic Paravertebral Block. A The view of the block needle in the 
paravertebral area before the block. B Ten ml of 0.25% bupivacaine and five ml of 2% lidocaine were administered and pleural depression was 
observed. C Hydrodissection with 2 ml of saline solution was performed into the interfascial plane above the transverse process and below the 
erector spinae muscle. D Ten ml of 0.25% bupivacaine and five ml of 2% lidocaine were administered beneath the erector spinae muscle. The 
local anesthetic spread caudally and cranially beneath the erector spinae muscle. (ESM: Erector spinae muscles; LA: local anesthetic; PV space: 
Paravertebral space; T: Thoracic; TP: Transverse process)
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administered in total was 58.1 ± 12.2 mg. Only 2 patients 
needed an extra dose of remifentanil because of recur-
rent cough. No patients developed postoperative nausea-
vomiting (Table 2).

During the first 24 h, the VAS static scores of the 
patients were 3 and below, while VAS dynamic scores 
were 4 and below. VAS scores were lower in the first 6 h 
compared to the rest of the 24-h postoperative period. 
Morphine consumption in the first postoperative 24 h 
was 13.2 mg (Table 3).

Discussion and conclusion
Our study on patients undergoing NIVATS under the 
ESPB - TPVB combination and sedoanalgesia has shown 
that, with this technique, it is possible to achieve effec-
tive intraoperative anesthesia and postoperative anal-
gesia with low complication rates and low morphine 
consumption.

NIVATS has become widely used in recent years [14]. 
NIVATS is considered appropriate, especially for high-
risk patients, suggesting that this technique can help 
avoid potential risks of general anesthesia [14]. However, 
it is becoming preferred in low-risk patients, too, because 
it is associated with lower costs and fewer complica-
tions compared to those of general anesthesia [15]. Fur-
thermore, avoiding general anesthesia is associated with 
many advantages such as rapid recovery, early oral intake, 
and early mobilization [15]. The obviation of the need 
for double-lumen tube use for single-lung ventilation in 
VATS has contributed significantly to the decrease in 
airway complications and potential adverse physiologi-
cal effects following single-lung ventilation [16]. In our 

Table 1  Demographic data, operative times, and sensory block time

Data presented as mean ± standard deviation

Abbreviations: ASA American Society of Anesthesiologist, BMI Body mass index, F Female, L Left, M Male, R Right

Case No Age (Year) Gender ASA BMI kg/m2 Surgery time 
(minutes)

Sensory Block Time 
(minutes)

Surgical Side

1 63 M 2 26.4 30 14 L

2 22 M 2 21.7 18 13 L

3 65 M 3 24.8 24 16 R

4 67 M 3 26.6 20 15 L

5 32 F 2 21.3 28 18 R

6 49 M 3 28.1 20 13 R

7 73 M 2 23.1 16 14 R

8 56 F 2 24.4 22 12 R

9 39 M 2 28.5 14 14 L

10 23 M 1 26.3 14 12 R

11 21 M 1 19.2 21 16 R

12 61 M 2 27.4 28 14 R

13 62 F 2 23.8 24 12 R

14 70 M 3 25.6 24 13 L

15 30 M 2 22.7 22 16 L

16 46 F 2 26.3 18 13 R

Mean ± SD 48.6 ± 18.4 M/F (12/4) 24.7 ± 2.63 21.4 ± 4.81 14.0 ± 1.73 L/R (6/10)

Table 2  Mean analgesic consumption and adverse effects

Data presented as mean ± standard deviation

Case No Propofol (mg) Remifentanil 
(mcg)

Ketamine (mg) Cough

1 100 30 50 No

2 70 30 70 No

3 100 20 80 No

4 100 20 40 No

5 150 30 80 No

6 50 20 50 No

7 50 60 60 Yes
8 100 20 60 No

9 50 20 50 No

10 50 40 50 No

11 100 20 70 No

12 80 20 60 No

13 60 60 40 Yes
14 100 40 50 No

15 80 30 60 No

16 65 20 60 No

Mean ± SD 81.5 ± 27.7 30 ± 13.6 58.1 ± 12.2 2/16
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study, no patients needed intraoperative intubation and 
no hypoxia cases occurred. NIVATS performed with 
a combined block can prevent complications that may 
occur due to single lung ventilation provided with a dou-
ble-lumen tube under general anesthesia.

One of the drawbacks of general anesthesia is the 
development of side effects of anesthetics and muscle 
relaxants. Of such side effects, postoperative nausea and 
vomiting are significant ones, which can impair patient 
comfort severely and which can lead to dehydration, 
deterioration of the nutritional status, and problems at 
the surgical incision site, consequently resulting in the 
prolongation of the hospital stay [17]. No patients devel-
oped nausea and vomiting in the postoperative period in 
our study. We think that the limited use of intravenously 
administered anesthetics for sedo-analgesia and the low 
morphine consumption in the postoperative period may 
act as important factors in the prevention of nausea and 
vomiting that may develop following NIVATS. Further-
more, we think that the antiemetic effect of propofol, 
which is used for sedation, contributes to the preven-
tion of nausea and vomiting. Uncontrollable mediasti-
nal movement and cough despite sedation may occur as 
major problems in patients undergoing NIVATS. Such 
untoward developments affect surgical manipulations 
unfavorably and may create a risk of trauma to vascular 
structures. Sedating the patient successfully in combina-
tion with the administration of narcotics may be effective 

in preventing the cough reflex [15]. In addition, the vagal 
block is a method to prevent cough reflex. In our study, 
we think that sedation along with remifentanil adminis-
tration in adjunct to the ESPB + TPVB combination lim-
ited the development of cough reflex.

A consensus on patient selection for NIVATS has not 
been achieved yet [14, 16]. NIVATS was selected for 
high-risk patients initially but it has been increasingly 
used in low-risk patients in recent years [15]. Preop-
erative evaluation should be comprehensive for patient 
selection and the surgeon and anesthesiologist should 
discuss possible risks when deciding to perform NIVATS. 
In particular, patients with a risk of intubation difficulties 
should be evaluated to decide whether general anesthesia 
or NIVATS would be performed. The decision should be 
made based on anesthesiologist and surgeon experiences 
and the risks specific to the patient. We prefer general 
anesthesia in our clinic in patients, who do not consent 
to undergo NIVATS or for whom we predict difficult 
intubation.

Various opinions have been suggested on the choice 
of the anesthesia method and the block method to be 
applied to perform the NIVATS procedure. TEA, TPVB, 
intercostal block, or local anesthetic infiltration only are 
frequently used with intravenously administered anes-
thetics as adjuncts to these techniques in NIVATS pro-
cedures [7, 14, 18]. Piccioni et  al. [7] used TPVB as a 
regional technique in two cases in which NIVATS was 

Table 3  VAS score is and morphine consumption in the first postoperative 24 h

Abbreviations: h Hour, VAS Visual Analog scale

Case No VAS (Static / Dynamic) Postoperative 
Morphine 
consumption (mg)1st h 2nd h 6th h 12th h 24th h

1 2/3 2/3 3/4 3/4 2/4 25

2 0/1 0/1 2/3 2/3 1/3 10

3 0/1 0/1 1/3 2/3 1/3 15

4 1/3 1/3 1/2 2/3 2/3 14

5 3/4 3/4 2/4 2/3 2/3 12

6 1/3 1/2 2/3 2/3 1/3 11

7 2/3 2/4 1/2 1/2 1/2 14

8 1/2 1/2 2/4 2/4 2/3 16

9 1/2 1/3 1/3 3/4 2/3 8

10 2/3 2/3 2/3 3/4 2/3 10

11 3/4 2/3 2/3 2/3 2/3 20

12 0/1 0/1 0/1 2/3 2/3 12

13 0/1 0/1 0/1 1/2 2/4 5

14 1/2 1/2 2/3 2/3 2/3 14

15 2/3 2/4 2/3 3/4 2/3 16

16 1/2 0/1 1/2 2/3 1/2 10

Mean 1.2/2.3 1.1/2.3 1.5/2.7 2.1/3.1 1.6/3 13.2
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applied. They found that the use of thoracic paravertebral 
block in both cases resulted in adequate unilateral anes-
thesia, stable hemodynamics, and high patient satisfac-
tion. Although studies indicate that TPVB is a method 
used in NIVATS, we could not find any RCT with clear 
results regarding the success rate of this block. Further-
more, we could not find any study, in which an ESPB 
and TPVB combination was applied with sedation for 
NIVATS. The purpose of performing these two types of 
nerve blocks together is to combine different mecha-
nisms of action so that either ESPB or TPVB can com-
pensate the other in case of a possible block failure. Low 
VAS scores up to the first postoperative 6 h in our study 
suggest that this combination of blocks is effective. At the 
same time, sedation applied with intravenously admin-
istered anesthetics has prevented potential anxiety and 
pain associated with the block procedure and served well 
to the aim of achieving adequate patient comfort dur-
ing the surgery. No adverse events occurred in this study 
except for recurrent cough in only two patients in the 
perioperative period. Cough in these patients was sup-
pressed by giving extra doses of remifentanil. In addition, 
effective analgesia was achieved in the first 24 h in the 
postoperative period. 

De Cassai et  al. [19] evaluated the pharmacokinetics 
of lidocaine after bilateral ESP block, and it was defined 
that lidocaine has a rapid and extensive absorption rate. 
However, they observed that the peak concentrations did 
not reach the accepted toxicity limit after this block. In 
our study, we used a total of 20 ml of 0.5% bupivacaine 
and 10 ml of 2% lidocaine for unilateral combined ESPB 
and TPVB. These ratios used were more limited than the 
volume and concentration used by De Cassai et al., and 
local anesthesia systemic toxicity was not observed in any 
case.

Enhanced recovery after surgery (ERAS) has gained 
increasing popularity in thoracic anesthesia in recent 
years. ERAS protocols allow fast recovery and early hos-
pital discharge with few complications [20, 21]. ERAS 
protocols are associated with many advantages such as 
low anesthetic consumption, effective analgesia, early 
oral intake, and early mobilization [20–22]. In this study, 
we observed that low consumption of intravenously 
administered anesthetics with the ESPB and TPVB com-
bination limited the development of potential complica-
tions associated with general anesthesia and provided 
effective pain management in the intraoperative and 
postoperative periods. In addition, minimal postopera-
tive morphine consumption limited the development of 
side effects such as respiratory depression and nausea/
vomiting that might develop following opioid use. We 
think that this method can contribute to thoracic ERAS 
protocols.

There are some limitations of this study. First of all, 
the study was conducted with a limited number of 
patients. Only patients, who underwent wedge resec-
tion, were included in our study. Since the study is 
retrospective and preliminary, there is no standard 
sedation protocol. Sedative agents were administered 
by the anesthesiologist following the patient accord-
ing to the patient’s hemodynamic and sedation status. 
There is a need for further prospective studies that 
would include other surgical techniques performed via 
VATS.

In conclusion, combined ESPB and TPVB with added 
intravenous sedoanalgesia in the presence of good coop-
eration between the surgical team and the anesthesi-
ologist in the perioperative period can provide optimal 
surgical conditions including the prevention of cough 
in NIVATS. Furthermore, this combination contributes 
significantly to ERAS procedures in thoracic surgery 
by enabling the achievement of effective intraoperative 
anesthesia and postoperative analgesia. The combined 
ESPB and TPVB application in NIVATS is a new practice. 
It is not sufficient to state that this combination is supe-
rior to alone ESPB or alone TPVB, as it is a preliminary 
study with a limited number of cases. Large series of ran-
domized controlled studies on this subject may be clarify 
this topic.
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