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Comparison of analgesic efficacy of the
conventional approach and mid-transverse
process to pleura approach of the paravertebral
block in video-assisted thoracoscopy surgeries:
A randomised controlled trial
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in PVB, the search for a safer approach continues. This study was conducted to compare the
analgesic efficacy of conventional and mid-transverse process to the pleura (MTP) approach
of the PVB. Methods: Forty patients aged between 18-60 years, posted for video-assisted
thoracoscopic surgery, were enroled for this study. Patients were randomised into two groups
using a random number table, and group allocation was done by the sealed opaque envelope
method. One group received PVB by conventional approach (group CP). In contrast, patients in
the other group (group MP) received PVB by the mid-transverse process to pleura (MTP) approach
before induction of general anaesthesia under ultrasound guidance. The study’s primary aim was
to compare analgesic consumption in the first 24 hours. Secondary aims were comparing the
Visual Analogue Scale (VAS) score, block performance time, dermatomal spread, haemodynamic
parameters such as heart rate (HR), oxygen saturation (SpO,), and non-invasive blood
Access this article online pressure (NIBP), patient satisfaction scores, and complications observed. Data were analysed
Website: www.ijaweb.org using Statistical Package for the Social Sciences version 23. Results: Demographic parameters,
block performance time, and dermatomal distribution were comparable in both groups. We did
not find any statistical difference in the analgesic consumption in the first 24 hours (P = 0.38),
VAS at rest or on movement, complication rates, and patient satisfaction scores between the
groups. Conclusion: The MTP approach of the PVB is as effective as the conventional thoracic
paravertebral approach for post-operative analgesia in video-assisted thoracoscopic surgeries.
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Video-assisted thoracoscopic surgery (VATS) is a
commonly performed surgical procedure for pathologies
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due to incision, retraction of rib, irritation of rib, and
trocar placement are the likely cause of pain in VATS.!
Inadequate pain relief can adversely affect the patient’s
ability to take deep breaths, cough and clear secretions.
It can lead to atelectasis, pneumonia, and respiratory
failure, which further results in an increased hospital
stay and morbidity/mortality. Suboptimal pain
management may also cause the development of
chronic pain. Persistent pain of moderate intensity
beyond six months has been observed in 6.9% of
patients following VATS.P!

With the advent of ultrasound, truncal blocks can
be performed with more accuracy. Paravertebral
block (PVB) has been used for analgesia in thoracotomy,
breast surgery, chest wall trauma, scapular surgery,
hernia repair or renal surgery. It is a commonly
performed truncal block in VATS too.®! Krediet
et al.,”V described nine different ultrasound-guided
approaches of the PVB. Costache et al.,® described
the mid-point transverse process to pleura (MTP)
block approach of PVB, in which they deposited local
anaesthetic (LA) between the transverse process and
pleura. Theoretically, PVB performed by conventional
approach is associated with more complications due
to proximity to pleura compared to the MTP approach.

No study has compared the analgesic effects of
conventional and MTP approach of PVB. We
planned a study to compare the effectiveness of both
approaches. The primary objective of the study was to
compare analgesic consumption in the first 24 hours.
The secondary objectives were block performance
time, Visual Analogue Scale (VAS) score at different
time intervals in the first 24 hours, haemodynamic
parameters, block failure rate, complications related
to the procedure, and patient satisfaction rate.

METHODS

After ethical committee approval and registration with
the Clinical Trials Registry-India, this prospective,
non-inferiority, randomised, double-blinded, comparative
clinical trial was conducted in a tertiary health care
centre between October 2018 and January 2020 in
accordance with the Declaration of Helsinki and
Good Clinical Practice. Written informed consent
was obtained from all the participants. Forty-three
American Society of Anesthesiologists (ASA) physical
status I/II, aged between 18 to 60 years, scheduled
to undergo VATS surgeries were included. Patients
with pre-existing infection at block site, known
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allergy to study drugs, coagulation disorder, history
of psychiatric illness, pre-existing neurological
deficits, patient with morbid obesity (body mass
index >40 kg/m?), presence of any pre-operative
pain or history of chronic pain and history of regular
analgesic use were excluded. During the pre-operative
visit, patients were made conversant with the VAS
score. The severity of pain was assessed using VAS
numbers from 0 to 10 cm (0 cm indicates no pain, and
10 indicates the worst pain imaginable).

The patients were randomised into two equal groups
using a computer-generated random number table,
and group allocation was done by a sequentially
numbered, sealed, opaque envelope method in
1:1 allocation ratio into conventional approach
(group CP) and mid-transverse process to pleura
approach (group MP) by an anaesthesiologist who
was not a part of the study.

Standard ASA monitors like electrocardiogram (ECG),
non-invasive blood pressure (NIBP), pulse oximetry
were attached, and baseline vitals were recorded
in the procedure room. Patients were premedicated
with intravenous (IV) midazolam 0.04-0.06 mg/kg
and fentanyl 1 ug/kg. All blocks were performed in
the sitting position with 18G block needle 100 mm
(Contiplex®, B Braun Melsungen, Germany), under
ultrasonography (USG) guidance (LOGIQe, GE
Healthcare, China) with a high-frequency ultrasound
linear array probe (8-13 MHz; 38 mm footprint) by the
same anaesthesiologists.

The probe was placed 3-4 cm in parasagittal position at
the back in the cephalad-caudal direction at the T4-T5
transverse process on the operative side. Parietal pleura

Figure 1: Surface landmarks and probe position
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and superior costotransverse ligament (SCTL) were
identified [Figure 1]. The skin infiltration was done
with 2% lidocaine with a 24G hypodermic needle.

In group CP, the needle was inserted in-plane till it
pierced the SCTL. The correct placement of the needle
tip was confirmed by downward displacement of
parietal pleura after injection of normal saline (NS). In
group MP, the needle was introduced in-plane, till tip
lies between the mid-point of the posterior border of
the transverse process and the pleura (superficial to the
SCTL) [Figure 2]. In both groups, after confirmation of
the needle tip, ropivacaine 0.2%, 20 mL was injected,
followed by catheter insertion 3 cm distal to the
needle tip and secured at the back. Infusion of 0.2%
ropivacaine, 0.1 ml/kg/h, was continued till 24 hours
postoperatively in both groups.

The block performance time (time taken from
needle insertion to threading of catheter into space),
haemodynamic parameters, and any block related
complications such as hypotension [decrease in
mean arterial pressure (MAP )>20% from baseline],
bradycardia [heart rate (HR) <40 beats/min],
pneumothorax, and vascular puncture were recorded.

The success rate and level of the sensory blockade
were tested with the pinprick method. Onset time
was described as a decreased sensation to pinprick
after injections. Patients were shifted to the operating
room (OR) 30 minutes after the performance of the
block. Anaesthesiologists looking after intra and
post-operative patient care and data collection were
unaware of the group assignment.

Anaesthesia was induced with propofol, 2 mg/kg and
fentanyl 1 pg/kg. Rocuronium 1 mg/kg was given to
facilitate endobronchial intubation (Bronchocath

Skin & subcutaneous tissue
Trapezius muscle

Rhomboid muscle

Erector Spinae muscle

Site of -+ Superior costotransverse ligament
injection
for MTP
block

Paravertebral space
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TP = Transverse Process

Figure 2: Sonographic image of the mid- transverse process to pleura
(MTP) block

514

tube; Mallinckrodt Medical, Athlone, Ireland). The
radial artery catheter was secured after induction
of anaesthesia. Anaesthesia was maintained with
an end-tidal concentration of 0.8-1.2% sevoflurane
and 50% air in oxygen. The mechanical ventilation
of the lung was adjusted to maintain normocapnia.
HR, oxygen saturation (SpO,), systolic blood pressure
(SBP), diastolic blood pressure (DBP), and MAP, were
recorded at 10-minute intervals. Intraoperative MAP
was maintained within 80% to 120% of baseline values.
Hypotension was treated with IV mephentermine
and fluid boluses. Bradycardia episodes were treated
with IV atropine 0.6 mg. Fentanyl 1 ug/kg IV boluses
were used in both the groups intraoperatively if HR
and MAP increased by >20% from the baseline after
ruling out other causes like light plane of anaesthesia,
the inadequacy of muscle relaxation and fluid deficit.

Thoracoscopy was performed in the lateral position
using three ports (one at the sixth intercostal space
in the midaxillary line for camera insertion and
two ports at the third or fourth intercostal space for
the instruments for surgical manipulation. After
completing the surgical procedure, a chest tube was
placed at the 6™ intercostal space.

Ondansetron 4 mg IV was administered as antiemetic
to all patients before completion of the surgical
procedure. All patients were extubated at the end of the
surgery after reversal of neuromuscular blockade. The
patient was then transferred to the post-anaesthesia
care unit (PACU) and later to the ward. All the
observations, i.e., post-operative HR, SBP, DBP, MBP,
SpO,, respiratory rate (RR), and post-operative VAS
score at rest and on movement (on coughing), were
assessed at 1, 3, 6, 12, 18, and 24 hours.

Paracetamol (PCM) 15 mg/kg IV was administered
in all patients if VAS score =4 was recorded at any
time or on patient demand. Fentanyl 1 pg/kg IV was
used as additional rescue analgesia if the VAS score
continued to be >4 even after PCM administration.
If the patient required Fentanyl >1 pg/kg IV twice in
the initial 4 hours of the post-operative period, it was
considered to be a block failure, and such patients
were not used for subsequent analysis for additional
opioid consumption.

Assessment of anaesthetised dermatomes (defined as
an area of reduced sensitivity to cold touch or pinprick
as compared with the contralateral side) was done at
six hours postoperatively. Side effects like nausea,
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vomiting, hypotension, bradycardia, respiratory
depression, and pruritus were also recorded. Patient
satisfaction was recorded by using a numerical
satisfaction score (4 = excellent, 3 = good, 2 = fair,
1 = poor) 24 hours after surgery.

The sample size of this non-inferiority type was
calculated based on a pilot study of 10 patients in each
group. The primary endpoint was the mean 24 hours
analgesic consumption of fentanyl. The non-inferiority
limit was 5. Assuming a standard deviation of 5, a
one-sided type I error rate of 5%, 90% power and true
mean difference between the interventions as zero, the
sample size calculated was 18 in each group.

Data collected were tabulated in a Microsoft excel
spreadsheet and analysed using Statistical Package for
the Social Sciences (SPSS) version 23 (International
Business Machine SPSS Advanced Statistics,
Chicago, IL, USA). The normality distribution of the
variables was tested using the Shapiro-Wilk test. The
categorical measurements were expressed in numbers
or ratio, and the results of quantitative variables were
presented as median (IQR) or mean (SD). Chi-square
test was used for comparing qualitative data. Unpaired
Student’s t-test using Bonferroni multiple comparisons
test was applied for comparing quantitative data.
A Pvalue <0.05 was considered significant.

RESULTS

A total of 43 patients were assessed for eligibility. The
surgical plan was changed to open thoracotomy in two
patients, and one patient declined to participate in the
study. The remaining 40 patients were randomised into
two groups: group CP and group MP. Two patients in
each group were excluded from the analysis because of
catheter displacement or pleural puncture [Figure 3].

Demographic characteristics, surgery and anaesthesia
duration and intraoperative haemodynamics were
comparable in both groups [Table 1].

One patient in group CP required PCM once, while
one patient in group MP required PCM thrice. Hence,
total PCM consumption was 1 g in group CP and 4 g in
group MP (P = 0.38). Additional analgesia (fentanyl)
was needed only in one patient in each group. Fentanyl
consumption was 40 ug and 50 ug in groups CP and
MBP, respectively.(P > 0.999).

We did not find any statistical difference in
VAS scores at rest and on movement between
the two groups at all time points except 24
hours on movement (P = 0.016) [Table 2]. The
mean block performance time in group CP was
24.89 * 5.71 min, and in the group MP group, it was
26.6 = 8.74 min (P = 0.261). The dermatomal level of
the block at 6 hours postoperatively was comparable
in both groups. Patient satisfaction scores were also
comparable in both groups [Table 3].

We did not observe any statistically significant
difference in HR, SBP, DBP, MBP, SpO,, and RR at 1, 3,
6, 12, 18, and 24 hours postoperatively. Hypotension
occurred in two patients in group CP and only one
patient in group MP (P = 0.545). Only one patient in
group MP had a bradycardia episode. Pleural puncture
occurred in one patient in group CP (P = 0.31).

DISCUSSION

Our study demonstrated that the analgesic
requirement in the first 24 hours postoperatively was
under the non-inferiority margin; hence analgesic
effects of continuous MTP block were comparable
with that of the conventional approach of PVB in

Table 1: Distribution of Demographic Variables, Duration of Surgery and Duration of Anaesthesia in Two Groups

Variables Group CP (n=18) Group MP (n=18) P
Age in years (MeanSD) 31.22+12.21 36.56+11.16 0.587
Gender [Number (%)]
Female 8 (44.4) 5 (27.8) 0.298
Male 10 (55.6) 13 (72.2)
Height in cm (Mean+SD) 162.50+11.37 161.33+10.85 0.739
Weight in kg (MeantSD) 56.94+9.50 56.28+7.91 0.574
BMI* (kg/m?) (Mean+SD) 21.46+1.97 21.64+3.19 0.270
ASA' grade
| 15 (83.3) 12 (66.7) 0.248
Il 3 (16.7) 6 (33.3)
Duration of surgery (minutes) (Mean+SD) 137.76£6.20 136.06+6.57 0.316
Duration of anaesthesia (minutes) (MeantSD) 184.28+8.82 182.89+8.60 0.247

*BMI: Body mass index, TASA: American Society of Anesthesiologists, SD: Standard deviation. Student’s t-test and Chi-square test applied. P<0.05 is significant
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patients undergoing VATS. The VAS scores at rest and
on movement, block performance time, dermatomal
level of block, and patient satisfaction scores were
comparable between the two approaches.

Table 2: Comparison of VAS at Rest and Movement
Between Two Groups
VAS* at rest (Mean*SD) VAS* at

movement (Mean*SD)
Group CP Group MTP P Group CP Group MTP P

(n=18) (n=18) (n=18) (n=18)
1h 1.39+1.09 1.28+1.52 0.14 1.89+1.23 1.89+1.15 0.502
3h 1.17+0.98 1.50+1.46 0.56 1.44+0.85 1.89+1.13 0.389
6h 1.17+1.09 1.28+1.36 0.39 1.28+0.95 1.50+1.15 0.418
12 h 0.44:0.61 1.17+0.98 0.06 1.11+1.02 1.50+1.15 0.776
18 h 0.56+0.61 0.94+1.30 0.22 0.87+1.02 1.28+1.36 0.384
24h 0.39:0.69 061+1.24 0.67 0.56:0.94 0.89+0.90 0.016

VAS: Visual analogue scale, values represent statistical significance. Student’s
t-test was applied. P<0.05 is significant

Table 3: Comparison of Patient Satisfaction Scores

Between the Groups

Satisfaction Group CP (numbers) Group MTP (numbers) P
score

1 (Excellent) 5 5 0.446
2 (Good) 9 9
3 (Fair) 4 2
4 (Poor) 0 2
n=18 n=18

The PVB provides analgesia to the operative side only
and is safer than thoracic epidural analgesia.””’ The
paravertebral space is a wedge-shaped space on either
side of the vertebral column, bounded by the parietal
pleura anterolaterally, by the SCTL posteriorly, and
by the vertebrae and intervertebral foramina medially.
Rich blood supply, proximity to the epidural or
intrathecal space, and parietal pleura make it prone
to inadvertent vascular puncture, hypotension,
bradycardia, and pneumothorax, respectively.!'"!
Thoracic paravertebral space contains fatty tissue,
intercostal spinal nerve, dorsal rami, intercostal
vessels, rami communicants, and the sympathetic
chain. The analgesic effect of PVB is attributed to the
deposition of LA near dorsal ramus and subsequent
spread to ventral ramus and sympathetic chain.
Multiple techniques and approaches have been
suggested for thoracic PVB.

Eason and Wyatt first described the classical landmark
technique of the PVB.!"2 The use of USG in regional
anaesthesia has revolutionised the PVB technique
to the extent that Krediet et al.,”! in a review article,
had described nine different ultrasound-guided
approaches. Costache I et al.”! in 2017 described a new
approach of thoracic PVB viz. the MTP approach.

[ Enrolment ]

Assessed for eligibility

(n=43)

Excluded (n= 3)

-Patient denied (n=1)

-Change of surgical plan to open
procedure (n=2)

| Randomised (n= 40) |

!

[ Allocation ]

Allocated to group CP (n =20)
-Received allocated intervention (n=20)

A 4

Allocated to group CP (n =20)
-Received allocated intervention (n=20)

l [ Follow-Up ] l
Discontinued intervention (n= 2) Discontinued intervention (n= 2)
-Catheter in pleura -1 - Block failure -1
-Block failure -1 -Displacement of catheter -1

l [ Analysis ] l

Analysed (n=18)

Figure 3: CONSORT flow diagram
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As the needle tip in the MTP block is away from the
pleura and neurovascular structures, the incidences of
pleural puncture and injury to the nerve and vessels
are reportedly less than the conventional approach.
Thus, MTP is a proxy block to facilitate PVB without
placing the needle tip in the paravertebral space.
The drug deposited in the MTP block also reaches
the intercostal space through the internal intercostal
membrane.”¥ The suggested mechanism of action
of the MTP approach is supported by cadaveric
studies, which showed the fenestrations in the
SCTL.'"¥ Moreover, visualisation of SCTL is not
necessary for MTP block, which may be difficult in
obese patients.'S! Various case reports and cadaveric
studies have ascertained the analgesic efficacy of MTP
block.!"®* To the best of our knowledge, no study is
available that compares the conventional and MTP
approach of the PVB.

The equal efficacy of MTP and the conventional
approach of PVB may be attributed to the proximity
of endpoints compared to other paraspinal or truncal
blocks. In our study, mean block performance time
in both groups was comparable, although threading
of catheter in group MP was difficult compared
to group CP. There was no statistically significant
difference in patient satisfaction scores between
the two groups. Watton et al.,"” have reported high
satisfaction scores with MTP block in three patients
undergoing VATS.

In our study, the dermatomes anaesthetised in both
groups were comparable. Dermatomal spread was in
concordance with similar studies/reports on PVB and
MTP blocks.??%l Scimia et al.,/*¥! achieved a sensory
block in T3-T7 dermatomes on the operative side and
good quality analgesia following VATS in a patient for
adenocarcinoma of the right lower lobe and concluded
that the MTP block might be a possible alternative
to the conventional regional techniques, especially
when these blocks are contraindicated or in high-risk
patients.

Our study demonstrated similar block performance
time, VAS scores, rescue analgesic consumption, and
dermatomal spread with fewer complications like
pleura puncture in the MTP block group, making it
a safe substitute to the conventional PVB technique.
The MTP block has also been found to be an effective
and safe analgesic modality for modified radical
mastectomy and medical thoracoscopy.!'>*!! We, too,
have reported the efficacy of the MTP block in a
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patient with multiple rib fractures and for intercostal
drain placement and rib resection procedure.'”:¢!

Limitations of our study were the omission of data
collection on the effect of the block on intraoperative
analgesia, time to first rescue analgesia and long-term
complications like the development of post-operative
pulmonary complications and chronic pain. Since
very few patients required any rescue analgesia,
comparison of both the approaches of PVB with a large
sample size and in patients undergoing thoracotomies
is warranted.

CONCLUSION

The MTP approach to the PVB is non-inferior to the
conventional thoracic paravertebral approach for
providing analgesia in patients undergoing VATS;
hence it may be considered a safe alternative approach
to the PVB.
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