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Abstract:

Paravertabral blocks (PVB) are in use to adequately manage pain arising from a variety of operations on the
thorax, abdomen or pelvis. PVB is straightforward, efficacious in operations performed. This study was
undertaken to evaluate how efficacious ultrasound-guided thoracic paravertebral block is when used in patients
undergoing percutaneous nephrolithotomy (PCNL). In this study we have compared two groups of PCNL surgery
comprising 125 patients each, one with TPVB and one without TPVB. TPVB is effective modality in controlling
early postoperative pain after PCNL surgery. However, there is no effect in late postoperative pain control after
PCNL surgery with TPVB.
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Introduction

PCNL (percutaneous nephrolithotomy) is a
frequently employed, minimally invasive operative
technique technique used to remove renal calculi [1].
The technique remains associated with significant
demand for analgesic interventions post-surgically.
The application of regional anaesthesia is known to
possess the highest efficacy in managing pain
following surgery of this sort [2]. There are a
number of methods available which may potentially
reduce postoperative pain associated with
nephrostomy tube placement in PCNL, namely
intercostal nervous blockade, epidural analgesia,
peritubal infiltration of local anaesthetic and
paravertebral blockade [3— 5]. Paravertabral blocks
(PVB) are in use to adequately manage pain arising
from a variety of operations on the thorax, abdomen
or pelvis. PVB is straightforward, low risk and is
efficacious in operations performed unilaterally. It
rarely creates hypotension, urinary retention or
nausea and vomiting following surgery [6]. PVB
performed under ultrasonic guidance (PVB-US)
targets the region of emergence of the spinal nerves
through the foramina of the vertebrae. It blocks
somatic and sympathetic fibres supplying several
adjacent dermatomal segments both superior and
inferior to where the injection is given [7].
Percutaneous nephrolithotomy (PCNL) has emerged
as a highly effective and widely accepted approach
for the treatment of complex and large renal stones.
While PCNL offers numerous advantages, such as
high stone clearance rates and minimal invasiveness,
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postoperative pain management remains an
important aspect to address for improved patient
comfort and recovery. Post-operative pain after
PCNL is due to dilatation of the renal capsule, the
parenchymal tract and peritubal distressing of the
nephrostomy tube. Traditionally, postoperative pain
control in PCNL has been achieved using systemic
analgesics, such as opioids. However, these
medications are associated with various side effects
and may not always provide optimal pain relief. In
recent years, regional anesthesia techniques, such as
paravertebral block, have gained attention as
adjuncts to systemic analgesia for better pain control
and reduced opioid consumption. The technique of
combining PCNL with paravertebral block involves
performing the block either preoperatively or
intraoperatively, under ultrasound or fluoroscopic
guidance. Thoracic paravertebral block has been
shown to provide sufficient postoperative analgesia
for a variety of thoracic and upper abdominal
surgeries [8-13]. Percutaneous Nephrolithotomy can
be safely performed under General Anesthesia and
Neuraxial Anesthesia. However paravertebral block
is used to provide effective postoperative analgesia
after urological procedures. Thoracic paravertebral
block is the technique of injecting local anesthetic
alongside the thoracic vertebra close to where spinal
nerve emerge from intervertebral foramen. This
produces unilateral, segmental, somatic and
sympathetic nerve block which is effective for
postoperative pain control. We analyzed our
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experience with TPVB in PCNL surgery and
compared it with control group operated under
General Anesthesia without TPVB.

Material and Methods

In this study we have compared two groups of PCNL
surgery comprising 125 patients each, one with
TPVB (Case) and one without TPVB (Control). The
clinical data of the two group were analyzed.
Patients scheduled to undergo PCNL surgery during
two years were included in our study.

Patients who met the inclusion criteria were
explained regarding the procedure and informed and
written consent was obtained. The patients were
randomized into two groups of 120 each, with one
group receiving thoracic paravertebral block (Case)
and one group which did not receive the block at the
end of surgery (control).

Both groups received standard general anesthesia
with propofol, atracurium and fentanyl and airway
was secured with an appropriate-size ET tube. The
patient was then turned into prone position and
PCNL surgery was done. Intraoperatively both
groups received injection paracetamol 1-gram IV.
At the end of procedure, patients in group P received
ultrasound guided thoracic paravertebral block at
T9-T10 level.

With the patient still in prone position, the skin was
cleaned with antiseptic solution and sterile drapes
were applied. A high frequency (5-10 MHz) linear
probe was selected in the ultrasound machine and
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used to identify the superior -costotransverse
ligament and paravertebral space at the level of T9-
T10 thoracic vertebra. After visualizing the
landmarks on the USG machine, a 25G Quincke
spinal needle was used to perform the block. After
piercing the costotransverse ligament and entering
the paravertebral space, 10 ml of 0.25% bupivacaine
was given after negative aspiration to blood (Figure
1). The patients are then turned to supine position
and extubated after complete reversal from
neuromuscular blockade. The patients were assessed
for: pain relief by using visual analogue scale (VAS)
score. Number of patients who had Early post
operative pain (<24 hours), Late post operative pain
(>24-48 hours), duration of Hospital stay,
Significant analgesic requirement were counted in
both groups. The clinical data of the two group were
analyzed. P value was calculated to check
significance of difference in 2 groups. p <0.001 —
highly significant, p <0.01- significant and p > 0.01-
not significant.

The Visual Analogue Scale (VAS) measures pain
intensity. The VAS consists of a 10cm line, with
two end points representing 0 (‘no pain’) and 10
(‘pain as bad as it could possibly be’). Ask the
patient to rate their current level of pain by placing
a mark on the line. Use a ruler to measure the
distance in centimetres from the ‘no pain marker’ (or
zero) to the current pain mark. This provides a pain
intensity score out of 10; for example, 6 out of 10 (or
6/10).

Figure 1: Ultrasound guided paravertebral block.

Results

Table 1: Number of Subjects with post operative pain

Case Group (n=125) with | Control group (n=125) without | P

TPVB Number of Subjects | TPVB Number of Subjects value
Early postop pain (<24 hours) 35 90 <0.001
Late postop pain (>24-48 hours) | 60 65 >0.01

Number of Subjects with Early postop pain were less in case group as compared to control group and this
difference is highly significant. The difference in Number of Subjects with late postop pain in both groups was

not significant.
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Table 2: Duration of Hospital stay

Case Group with TPVB Control group without
Number of Days

TPVB Number of Days

Average duration of Hospital stay. 2 days

5 days

Average duration of Hospital stay in case group was less as compared to control group.

Table 3: Significant analgesic requirement

Case Group with TPVB | Control group  without | P value
Number of subjects TPVB Number of Subjects

Significant analgesic requirement 20

102 <0.001

20 subjects in Case Group with TPVB needed Significant analgesic requirement and 102 subjects in Control group

without TPVB needed Significant analgesic requirement

VAS scores

Table 4: Evaluation of the visual analog score at rest (Mean+ SD)

VAS scores (Hours) Case Group with | Control group without | P value
TPVB (Mean+ SD) TPVB (Mean+ SD)

0 0.4+0.3 1.9+1.2 <0.001
2 1.6+0.7 3.8+0.8 <0.001
4 2.1+0.6 5.1£0.8 <0.001
8 4.5£0.7 5.740.8 <0.001
12 4.4+0.6 5.1+0.7 <0.001
24 4.840.2 4.9+0.3 >0.01

VAS scores at 0, 2, 4, 8 hours were found to be significantly lower in case group than group control (Table 4).

Discussion

In this study we have compared two groups of PCNL
surgery comprising 125 patients each, one with
TPVB and one without TPVB. Number of Subjects
with Early postop pain were less in case group as
compared to control group and this difference is
highly significant. The difference in Number of
Subjects with late postop pain in both groups was
not significant. Average duration of Hospital stay in
case group was less as compared to control group.
20 subjects in Case Group with TPVB needed
Significant analgesic requirement and 102 subjects
in Control group without TPVB needed Significant
analgesic requirement. VAS scores at 0, 2, 4, 8 hours
were found to be significantly lower in case group
than group control (Table 4). Thoracic paravertebral
block has been shown to be a proven technique to
provide sufficient postoperative analgesia for a
variety of thoracic and upper abdominal surgeries.
Although PCNL can be done under spinal or
epidural anesthesia, they carry their own drawbacks
(which can be avoided by using PVB) that include,
hypotension especially after positioning the patient
prone (due to sympathetic blockade) which
necessitates fluid administration added to the
irrigation fluids with subsequent electrolyte
imbalance and subsequent increased perioperative
shivering, the surgeon may not feel comfortable in
making skin punctures, especially those close to the
11th rib, patient discomfort increases with increased
duration of the procedure and they carry the risks of

post-dural puncture headache (PDPH) and
neurological complications [14]. The mechanism of
action of anesthesia and analgesia produced by PVB
is most probably due to direct penetration of LA into
the spinal nerves contained within the PV space,
where they lack their coverings, except of a thin
layer which is easily and efficiently blocked [15].
Also, block of thoracic sympathetic ganglia relieves
visceral pain arising from the kidney. The primary
outcome measure, the VAS score, revealed a
statistically significant difference between case
group and control group. Patients in case group
reported lower VAS scores throughout the
postoperative period, indicating superior pain
control compared to the standard pain management
in control group. These results are consistent with
previous studies that have demonstrated the
analgesic efficacy of paravertebral block in various
surgical procedures.[16,17] The targeted approach
of para vertebral block likely contributed to its
effectiveness in providing localized pain relief.

Conclusion

This research study demonstrated that para-vertebral
block is a superior pain management technique
compared to standard pain management in patients
undergoing PCNL for kidney stone removal. TPVB
is effective modality in controlling early
postoperative pain after PCNL surgery. However
there is no effect in late postoperative pain control
after PCNL surgery with TPVB.
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