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Abstract
Introduction: Thoracic paravertebral block (TPVB) has been employed for post operative analgesia in thoracotomy. Paravertebral block can be given by various techniques, two most commonly used techniques include direct surgical and classic technique
yet the relative efficacy of one technique over alternate has not been accessed so far. This study has been intended to look at
the performance of both these techniques on different imperative criteria’s. namely analgesic efficacy, technical difficulties and
procedure time.
Methodology: This study was conducted in a prospective, randomized, double blind fashion. Sixty adult patients of ASA I & II
status underwent unilateral thoracotomy. divided into two groups, Group S and Group C and randomly allocated. Paravertebral
catheter was placed at an appropriate level just before the closure of thoracotomy either by surgical or classic technique and was
activated by 15 ml of ropivacaine 0.3%. Time taken to perform the block was noted down. After recovery from GA, pain was
assessed by VAS at pre-fixed intervals. The patients were administered top up dose through paravertebral catheter as soon as VAS
score exceeded 4. Total requirement of ropivacaine and rescue analgesia (Morphine) consumption in 24 hours were noted down.
Technical problems of both the techniques were documented by the surgeon or anesthetist who performed the block.
Result: Out of sixty patients three patients were excluded. Patients in Group C experienced better analgesia compared to Group
S. Mean VAS scores at rest were lower at all measured intervals in Group C compared to Group S. Mean total consumption of
ropivacaine was (91.72 ± 9.85) mg in Group C and (127.14 ± 9.58) mg in Group S (p<0.0001) over 24 hrs. Rescue analgesia (Morphine) consumption was higher in Group S vs. Group C (Group S 10.75 ± 2.6 vs. Group C 6.56 ± 1.44, p-value = 0.0001) over
24 hrs. Average procedure time in Group S 29.39±5.92 was almost double than Group C 15.90 ± 3. Technique related problems
in Group S included difficult pleural stripping, local anesthetic leak, catheter fixation and pleural reattachment while in Group C
difficult catheterization was the only problem encountered.
Conclusion: Paravertebral block by classic technique provides superior analgesia in thoracotomy, takes less time to execute than
direct surgical technique and has fewer technical troubles.
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Introduction
Thoracotomy is widely recognized as being one of the most
painful surgical procedures. Acute post-thoracotomy pain is aggravated by the constant movement of breathing. Pain relief is
therefore, essential to facilitate coughing and deep breathing and
to promote early mobilization [1]. Opioids alone are not potent
enough to control post-thoracotomy pain without detrimental ef-

fects on respiratory outcome, epidural analgesia has been traditionally considered as the gold standard for thoracic pain control
[2]. On the other hand, it has been shown that a paravertebral
block (PVB) using a local anesthetic (LA) provides comparable
pain relief to that of an epidural but with fewer side effects [3, 4].
The thoracic paravertebral space (TPVS) is a wedge-shaped space
[5] that lies on either side of the vertebral column. It is wider on
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the left than on the right [6]. The endothoracic fascia divides the
TPVS into two potential fascial compartments, the anterior “extrapleural paravertebral compartment” and the posterior “subendothoracic paravertebral compartment” [7, 8]. The spinal nerves
in the TPVS are segmented into small bundles lying freely among
the fat and devoid of a fascial sheath, which makes them exceptionally susceptible to local anesthetic block [9]. The intercostal
nerve and vessels are located behind the endothoracic fascia [10,
11]. While the sympathetic trunk is located anterior to it [11, 12]
in the TPVS.
There are two approaches for thoracic PVBs; the paravertebral
space can be approached percutaneously, or alternatively, a paravertebral catheter (PVC) can be placed under direct vision at thoracotomy [13, 14]. The classical percutaneous technique, which is
most commonly used, involves eliciting loss of resistance [15].
Thoracic paravertebral catheters can also be safely, accurately,
and easily placed under direct vision during thoracic surgery from
within the chest [16-18].
These paravertebral block techniques have been studied extensively in terms of their complications, technical difficulties, safety,
effectiveness, and failure rates [21-26] but none of the studies
have proven the performance of these techniques comparable to
each other. So we conducted this randomized controlled trial to
compare these two techniques on some practically important criteria's namely analgesia, technical difficulty and procedure time.

Materials And Methods
The study entitled “Paravertebral block: A comparative study
evaluating Performance of direct surgical and classic paravertebral technique.” was conducted in a prospective, randomized,
double blind fashion by the Department of Anaesthesiology
in Sher-i-Kashmir Institute of Medical Sciences (SKIMS). This
study was approved by Institutional ethical committee and a written informed consent was obtained from all patients included in
the study.
A total of 60 patients of ASA I and ASA II physical status, undergoing unilateral thoracotomy were recruited for the study and
then randomly allocated in two Groups of 30 patients each using
a sealed envelope technique. Both data collector and the patient
were blinded. Group C: Included 30 patients who received total of 15ml of 0.3% Ropivacaine by classic technique Group S:
Included 30 patients who received total of 15ml of 0.3% Ropivacaine by surgical technique.
Post operative mechanical ventilation, bilateral thoracotomy, total
pleurectomy, ASA III and IV status, Complete heart block, AV
Block, empyema, heamodynamic instability, ropivacaine allergy
was kept as exclusion criteria.
Catheter based paravertebral technique was employed and was inserted by a scrubbed anesthetist or a surgeon depending on the
technique. classic technique involved application of 18 G Tuhoy
needle, just before the closure of the thoracotomy wound Tuhoy
needle was inserted two intercostal spaces below the level of the
thoracotomy and about 2.5 centimeters from the midline posteriorly. Tuhoy needle was advanced perpendicular to the skin upon
contact with the tranverse process the needle was withdrawn
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slightly and redirected caudally an additional 1cm. The stylet was
removed and local anesthesia was injected after checking for the
absence of blood reflux by aspiration. This raised a bleb under the
parietal pleura which, after injection of 15 ml of local anesthetic
formed a pocket extending several levels above and below the
surgical level and separate from the thoracotomy incision. The
catheter was then fed into this newly formed pocket in a cephalad
direction. Technical difficulties if encountered were documented
by the concerned anesthetist.
Surgical technique was conducted by a surgeon. The parietal pleura was raised from the posterior chest wall up to the vertebral
bodies two intercostal spaces above and below the thoracotomy
incision, exposing the paravertebral space. A small defect was
made in the extrapleural fascia into the paravertebral space using
a forceps. percutaneously inserted catheter was passed through
the defect into the paravertebral space under direct vision and
advanced 2 to 3 cm to lie against the costovertebral joints. The
pleura was reattached, catheter was fixed by a purse string suture
and the paravertebral space was infused with 0.3% ropivacaine.
Surgeon conducting the procedure documented any technical difficulty encountered during the procedure.
All patients received a standardized general anesthesia technique,
i.e. after transferring the patients into the operating room, standard monitors (ECG, SpO2, automated non invasive arterial blood
pressure) were attached and baseline parameters were noted
down. Patients were then induced with injection Propofol 2mg kg1
, injection Morphine 0.1mg kg-1 and injection Atracurium 0.8 mg
kg-1. Injection paracetamol 20mg kg-1 were given intraoperatively
towards the start of the case. Patients were intubated with double
lumen ETT and one lung ventilation was started as and when required. Anesthesia was maintained with O2 in N2O and <1 MAC
of Isoflurane. During the surgery the targeted SPO2 remained ≥
91%. Incremental and additional anesthetic drugs or other medications were given as required. Intraoperatively before surgical
incision, invasive intra arterial cannulation for BP monitoring and
for blood sampling was done Post-operatively the patient were
extubated after reversal of neuromuscular blockade. as a standard
of care, all patients received supplemental oxygen therapy for 24
hours post-operatively.
The pain scoring was done using VAS which was explained to the
patient preoperatively. The target pain scoring as per VAS was <
4 at rest. Pain scores at rest were recorded every 30 minutes in
first hour, then hourly for next three hours and then four hourly
till 24 hours. pain scores on coughing was recorded every 2 hour
in first 4 hours, then 4 hourly upto 24 hours. total consumption
of ropivacaine and rescue analgesics was calculated after 24 hrs.
Rescue analgesics were given in a predetermined order i.e. First
analgesia was Injection Ropivacaine 0.2% -10 ml, second was iv
morphine given in 0.025mg kg-1 increments. Injection paracetamol 15mg kg-1 (max 4gm in 24hours) was given 6 hourly in both
the groups. An appropriative interval of time was kept between
the staggering of analgesics, keeping into account the onset of action and effectiveness of analgesics in treating acute thoracotomy
pain and that to keep VAS at rest < 4. Procedure time was taken
from needle prick or pleural stripping up to catheter fixation any
technical difficulty encountered was noted down.
Monitoring included non-invasive blood pressure, electrocardiogram and arterial oxygen saturation (SpO2). Any complications
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of the technique or side effects of the drugs were noted and appropriately managed.
The statistical tests like independent t-test and Wilcoxan – Mann
Whitney u test were employed for continuous variables after
checking the normality condition of variables. The categorical
variables were analyzed with chi–square and Fisher exact test to
see the association of attributes. All the statistical result were discussed on the basis of 5% level of significance i.e. p value < 0.05
was considered significant.

Results
Sixty Patient’s were initially enrolled for the study three patients
were excluded because of catheter dislodgement and block failure
patient characteristics were comparable in the two groups (Table
1) as no significant difference was found between the two groups.
The mean VAS scores at rest in Group C were less at all intervals compared to Group S. The difference between the mean
VAS scores per hour at rest were statistically significant almost
at all intervals except at 3(hr). The data also revealed that VAS
scores peaked at 4(hr) interval and then gradually declined in both
groups (Table 2).
Both techniques did not provide satisfactory analgesia on coughing. Mean VAS score on coughing remained beyond 5 throughout
the study however it remained lower in Group C compared to
Group S with statistically significant difference (Table 3).

Ropivacaine consumption varied between the groups, Group
S required repeated doses of ropivacaine compared to Group
C(127.14 ± 9.58 versus 91.72 ± 9.85, P =< 0.0001) (Figure 1).
Rescue analgesia (morphine) was much more needed in Group S
compared to Group C. Total morphine consumption in both the
groups showed a statistically significant difference (Group S 10.75
± 2.6 vs Group C 6.56 ± 1.44, P =< 0.0001) (Figure 2).
Surgical paravertebral technique took double the time to complete
than classic technique (Group S 29.39 ± 5.92min vs Group C
15.90 ± 3.72) (Table 4).
Common Techniqual difficulties encountered during surgical
technique include difficult catheter fixation, pleural reattachment,
local anesthetic leak and pleural stripping while in classic technique difficult catheterization was the most frequent problem observed by anesthetists (Table 5).
We did not witness any complications due to post-operative pain
(pneumonia, atelectasis, secreation retention), drug related (intravascular injection, allergies) or technique related (pneumothorax,
epidural, intrathecal injection) problems in our study.

Discussion
Thoracotomy frequently causes severe postoperative pain and
significant morbidity [24, 27]. Atelectasis, pneumonia, pulmonary

Table 1. Patient Demographics.
Variables
Group S (n=28) Group C (n=29)
Age (years)
48.13 ± 10.31
45.67 ± 9.52
Weight (kg)
56.1 ± 6.43
59.83 ± 5.24
Gender (F/M)
11/19
14/16
ASA (I/II)
17/13
20/10
Values are shown as mean ± SD.
ASA-American society of anaesthesiologist physical status, F-female, M-male.
Table 2. Mean VAS Score at Rest.
VAS(r)
At extubation
.5 (hr)
1 (hr)
2 (hr)
3 (hr)
4 (hr)
8 (hr)
12 (hr)
16 (hr)
20 (hr)
24 (hr)
Overall

Group S
Mean ± SD
2.96 ± 0.19
3.07 ± 0.65
3.39 ± 1.29
5.04 ± 1.38
5.11 ± 2.38
6.11 ± 0.98
5.86 ± 0.99
5.79 ± 0.94
5.43 ± 1.97
5.07 ± 0.59
4.04 ± 1.55
4.71 ± 1.17

Group C
Mean ± SD
2.41 ± 0.81
2.45 ± 0.93
2.69 ± 0.99
3.45 ± 1.22
4.69 ± 2.29
5.07 ± 2.21
4.86 ± 1.55
4.59 ± 1.03
4.34 ± 0.8
3.72 ± 1.23
2.86 ± 0.86
3.74 ± 1.27

p-value
0.0012
0.0052
0.026
<0.0001
0.5003
0.0264
0.0055
<0.0001
0.0101
<0.0001
0.001
0.0041
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Table 3. Mean VAS Score on Coughing.
VAS(c)
2 (hr)
4 (hr)sss
8 (hr)
12 (hr)
16 (hr)
20 (hr)
24 (hr)
Grand MEAN/P-VALUE

Group S
Mean ± SD
7.29 ± 1.56
7.54 ± 1.02
7.75 ± 1.27
7.39 ± 0.98
7.68 ± 0.71
6.89 ± 1.01
6.32 ± 1.04
7.27 ± 1.08

Group C
Mean ± SD
6.41 ± 1.43
6.34 ± 0.99
6.45 ± 0.85
6.31 ± 0.75
6.28 ± 0.78
5.9 ± 0.92
5.48 ± 0.56
6.17 ± 0.9

p-value
0.03
<0.0001
<0.0001
<0.0001
<0.0001
0.0003
0.0005
0.0001

Figure 1. Mean Ropivacaine Consumption.
140.00
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60.00
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Figure 2. Mean Morphine Consumption.
12.00
10.00
8.00
6.00

GROUP S
GROUP C

4.00
2.00
0.00

MORPHINE CONSUPTION (mg)

Table 4. Mean Procedure Time.
Group S
Group C
P=VALUE
MEAN ± SD(min) MEAN ± SD(min)
PROCEDURE
TIME

29.39 ± 5.92

embolism, and emergency intensive care admission have all been
found to be related to poor analgesia and consequent immobility
[24, 28, 29]. Postoperative pain is thought to be the single most
important factor leading to ineffective ventilation and impaired
secretion clearance after thoracotomy [4]. Severe or inadequately
treated acute pain after thoracotomy also predicts conversion to
chronic post-thoracotomy pain [24] and long-term post-surgical
fatigue [31]. Thoracic paravertebral block (TPVB) has been shown
to provide superior post-thoracotomy analgesia and lung function, compared with systemic opioids or Interpleural local anes-

15.90 ± 3.72

< 0.0001

thetics (LA) [30, 31]. Three systematic reviews have compared the
efficacy of Thoracic paravertebral block and Thoracic epidural
analgesia (TEA) after thoracotomy [2, 24, 30]. Detterbeck [30]
found that Paravertebral block provided equivalent pain relief to
Thoracic epidural analgesia, but did not quantitatively compare
complications between the two techniques. A meta-analysis by
Davies and colleagues [24] showed that Paravertebral block provides pain relief as good as thoracic epidural analgesia, using local
anesthetics with or without opioid, but with fewer side-effects,
technical problems, and failed blocks.
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Table 5. Common Technical Difficulties in both the Groups.
Technical difficulties
Difficult catheter insertion
Difficult Pleural stripping
Local anesthetic leak
Difficult pleural reattachment
Difficult Catheter fixation

The classical technique, which is most commonly used, involves
eliciting loss of resistance [15]. Unlike epidural space location,
where a definite give is felt as the needle tip traverses the firm
ligamentum flavum, TPVS location using loss of resistance is
subjective and indefinite [20, 21] and may not be appreciated as a
definite give [19]. The needle may be advanced by a fixed predetermined distance (1-2 cm) [12, 35] once the needle is walked off
the transverse process without eliciting loss of resistance [35-37].
Difficulty is also commonly encountered during catheter insertion
and may require manipulation of the needle [15, 19] or injection
of saline to create a saline-filled cavity before passing a catheter.
Very easy passage of the catheter may indicate interpleural placement.
Thoracic paravertebral catheters can also be safely, accurately,
placed under direct vision during thoracic surgery from within the
chest [16-18]. The original description by Sabanathan et al., [18]
involved reflecting the parietal pleura from the posterior wound
margin on to the vertebral bodies to create an extrapleural paravertebral pocket into which a percutanously inserted catheter is
placed against the angles of the exposed ribs.
Ropivacaine dose used in our study has been chosen from other
relevant studies as there are no specific guidelines regarding the
ropivacaine dosage in paravertebral block.
The main purpose of this study was to compare the effectiveness
and practicality of the two techniques, so we tested these techniques on some practically important parameters that’s analgesic
efficacy, technical difficulty and procedure time.
With regards to analgesic efficacy classic technique showed better results compared to surgical technique, however both these
techniques provided inadequate analgesia on coughing. The mean
VAS scores at rest in Group S were less at all intervals compared
to Group C. The difference between the mean VAS scores per
hour at rest were statistically significant at all intervals except at
3(hr). VAS scores on coughing revealed inadequate analgesia however it was lower in Group C. These scores showed a similar trend
with other studies but with a considerable variation in magnitude
of scores which can be attributed to local anesthetic concentration, technical variations and magnitude of local anesthetic leak
into pleural cavity.
Ropivacaine boluses had to be given repeatedly in Group S compared to Group C. That lead to more ropivacaine consumption
in Group C (127.14 ± 9.58 vs 91.72 ± 9.85, P==<0.0001). Morphine also followed similar pattern with a statistically significant
difference these findings can be attributed to higher VAS scores in

Group S
n (%)
0 (0.0)
10 (35.7)
28 (100.0)
6 (21.4)
8 (28.5)

Group C
n (%)
4 (13.7)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)

Group S compared to Group R (Group S 10.75 ± 2.6 vs Group
C 6.56 ± 1.44, P =< 0.0001).
Surgical technique took more time to execute than classic technique because former involved much more steps starting from
pleural stripping, catheter placement, catheter fixation and pleural
reattachment it took almost double the time for surgical technique
to be completed (Group S vs Group C 29.39 ± 5.92 vs 15.90 ±
3.72).
Difficult catheterization was the only problem that we faced with
classic technique 4(13.79%). While surgical technique was technically more complex and was riddled with much more problems
that included pleural stripping problems, local anesthetic leak,
pleural reattachment, and catheter fixation problems from these
observations it is quite clear that surgical technique variation used
by Sabanathan et al., [18] suffers from many techniqual problems
which leads to inferior performance than classic technique.

Conclusion
Patients receiving paravertebral block by classic technique experience superior analgesia in thoracotomy than direct surgical technique in addition other advantages of classic technique include
faster execution and fewer technical problems, however it gets
limited by blind method of catheter placement.
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