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ABSTRACT 

Introduction:  

Percutaneous nephrolithotomy is commonly performed urological procedure, which is 

associated with severe pain postoperatively. Paravertebral block is considered as the regional 

anaesthesia of choice for PCNL. Erector Spinae Plane Block (ESPB) has also shown to be 

effective for the same. There are no studies comparing these two regional anaesthesia 

techniques for postoperative pain after PCNL.  

Methods: 

This is a prospective randomized double-blind study. The ethical committee approval of the 

institute was taken. Informed consent was obtained from all the patients. After induction of 

general anaesthesia either erector spinae plane block or paravertebral block was given under 

USG guidance using 20 ml of 0.25% bupivacaine at T10 level on the same side as that of the 

surgical procedure. The block performance difficulty was noted using 5-point Likert scale. 

All patients were monitored for supplemental opioid requirement intraoperatively as assessed 

by their haemodynamic status (> 20% of baseline).  

Intravenous Tramadol 50mg was given TID to all the patients for postoperative pain. Pain 

score was assessed using NRS scoring system for all patients postoperatively for 48 hours. If 

the patient’s NRS ≥3 then rescue analgesia of intravenous paracetamol 1g and intravenous 

diclofenac 75mg was given. Pain scores, number of analgesics needed and duration of 

analgesia were noted. Time needed for block performance, and ease of block performance 

were compared.  Statistical analysis was done using SPSS software, categorical and 

continuous data were analysed using Chi square and t- test for two independent samples. The 

Kaplan- Meier Survival curve was plotted for time of first analgesia. 
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Results:  

Demographic variables were similar in both the groups. The time of first rescue analgesia 

used in paravertebral group was at 16.6± 20.4 hour and in ESPB group was at 16.3± 21.8 

hour, which were not statistically significant. Total number of doses of analgesics used in 48 

hours of postoperative period was not significant between the groups. No statistical 

significance found with respect to intra- operative haemodynamics and post- operative NRS 

score. The Kaplan- Meier Survival curve for the two groups show that the time to first 

analgesia was comparable between the PVB and ESPB groups (23.9± 4.3 hours and 23.8± 4.8 

hours respectively), with p- value of 0.88 by log – rank test for equality in survivor function.  

Performance of USG guided ESPB, as assessed using five- point Likert’s scale, was easier 

when compared to USG guided PVB and it was statistically significant. Time needed for 

performing PVB was much more than ESPB (12.6± 1.15 minutes vs 5.1± 1.5 minutes, 

p=0001).  

Conclusion: 

The USG guided paravertebral block and erector spinae plane block are equally effective for 

post- operative analgesia for PCNL surgery. But ESPB was much faster and easier to perform 

compared to PVB.  

Key words:  

Ultrasound guidance, paravertebral block, erector spinae plane block, percutaneous 

nephrolithotomy, pain-postoperative.  
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Introduction  

Percutaneous nephrolithotomy (PCNL) is a surgical procedure commonly used to treat 

large kidney stones [1]. This surgical procedure is usually accompanied by severe pain 

and discomfort post operatively, which necessitates the administration of opioids [2]. 

Pain after PCNL surgery is due to dilatation of renal capsule and the renal 

parenchymal tract, the surgical incision and the presence of nephrostomy tube [3]. 

Currently regional anaesthesia has emerged to provide post operative analgesia for 

PCNL surgeries such as paravertebral block, intercostal nerve block, erector spinae 

plane block, epidural [1-5].  

Paravertebral block (PVB) is considered as an effective regional anaesthetic technique 

that has been used for various surgical procedures such as breast surgery, thoracic and 

abdominal surgeries. PVB is considered gold standard for analgesia in breast surgery 

[6]. This technique has been used to treat acute and chronic pain. Identification of the 

space traditionally has been done using the landmarks method using a predetermined 

distance from the spinous process (SP) and/or loss of resistance technique. Recently 

USG guided paravertebral block has become more popular. USG guided PVB has 

shown to provide long- lasting unilateral analgesia by blocking the ventral and dorsal 

rami of thoracic nerve [7, 8]. Studies indicate that USG guided PVB provides very good 

analgesia for multiple thoracic and abdominal procedures [7]. Previous ramdomised 

control trials have shown that USG guided thoracic PVB reduced the post operative 

opioid consumption and the pain scores in patient who underwent PCNL surgery [5]. 

Similarly, a number of studies have confirmed the usefulness of the PVB for PCNL. 

But USG guided PVB is technically very challenging and is considered as procedure 

requiring advanced level of proficiency. The reason being that paravertebral space is 
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narrow and the needle angulation is very step, which results in difficulty in needle tip 

visualisation [9]. USG guided PVB has shown to be associated with complications such 

as pneumothorax [10, 11].  Few studies have also shown failure rates and complication 

(e.g., pleura puncture, Horner’s syndrome) that arise due to this block [12]. 

 Erector spinae plane block is one of the newer fascial plane blocks used for treatment 

of chronic thoracic neuropathic pain and post operative pain after thoracic surgery [13]. 

ESPB is an alternative to post- operative analgesia in many surgeries including ventral 

hernia, thoracoscopy and thoracic vertebral surgeries, cholecystectomy and 

mastectomy [14- 18]. Recently ESPB has been shown to be effective in providing 

adequate analgesia post operatively after PCNL surgery [1]. Studies indicate that USG 

Guided ESPB is simple to perform, which has high success rate, and is associated with 

much lower complications [16, 19].  

We could not find any published data comparing erector spinae plane block and 

paravertebral block for PCNL surgery with respect to their ease of performance, 

effectiveness during surgery and duration of postoperative analgesia. The aim of this 

study is to compare PVB with ESPB block for post operative analgesia for patients 

undergoing PCNL surgery.  
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Aims and objectives  

The patients who were undergoing PCNL surgery under GA received PVB or ESPB 

with 20ml of 0.25% Bupivacaine at T10 level and were compared for the following.  

Primary objective: 

1. Duration of analgesia (in hours) 

2. Ease of performing the block 

 

Secondary objective: 

1. Postoperative Pain scores 

2. Postoperative analgesic drug consumption 

3. Time taken to perform the block 

4. Complications of block 
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Review of literature 

Percutaneous nephrolithotomy:  

PCNL was originally introduced in 1976 by Fernstro¨m and Johansson [20]. It is gold 

standard for treating renal stones which are larger than 20mm. 

 

The procedure has four main steps: 

1. Under ultrasound and fluoroscopy guidance, the affected calyx is punctured. A 

wire is inserted through the needle and is positioned in the ureter. The needle is 

withdrawn while the wire is kept in the ureter. 

2. Serial dilators are inserted over the wire coaxially up to 30 Fr. Above the 30 Fr 

dilator, sheath is introduced into the desired calyx and then the dilator is 

withdrawn.  

3. Through the sheath, the nephroscope is introduced, the stone is identified and 

located. Using pneumatic lithotripter, the stone is disintegrated. 

4. After the procedure, if required nephrostomy tube is inserted to drain the 

kidney. 

There are three positions that can be used for the procedure- supine, prone and 

decubitus position. The most common position used is prone. The advantages of prone 

position are easier identification of renal anatomy, selection of appropriate puncture 

site, provides larger surface area for percutaneous access with low risk of abdominal 

viscera injury [21]. Obese patients have higher baseline peak inspiratory pressures and 

it doesn’t impact the peak inspiratory pressure and it is a safe option for the surgery.  

The disadvantages of supine position are limited surface are for puncture, increased 

skin to kidney distance, potential risk to visceral and vascular structures [22]. 
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Acute pain after PCNL surgery is due to visceral pain arising from kidney and ureter. 

Somatic pain from the incision site. Renal pain is carried via T10- L1 spinal nerves, 

ureteric pain is conducted via T10- L2 [3]. Cutaneous innervation is by T8- T12, the 

incision site is usually taken in tenth to eleventh intercostal space or in subcostal area 

[3].  

The contraindications for PCNL surgeries given by European association of Urology 

(EAU) includes: 

• Patient on anticoagulation therapy 

• Urinary tract infection (UTI) 

• Tumor in the access tract area 

• Malignant renal tumor  

• Pregnancy 

 

Paravertebral block and relevant anatomy:  

It is a wedge-shaped anatomical compartment which is adjacent to vertebral bodies.  

Boundaries: 

• Antero- laterally: parietal pleura 

• Posteriorly: superior costotransverse ligament (SCTL) 

• Medially: vertebra and intervertebral foramina 

• Superiorly and inferiorly: heads of the ribs  

It communicates superiorly and inferiorly across heads and necks of the ribs with the 

spaces above and below. Interposed between parietal pleura and superior 

costotransverse ligament is the endothoracic fascia, which is the deep facia of thorax. 
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This fascia divides the space into two compartments, anteriorly- extra pleural 

paravertebral compartment and posteriorly- endothoracic paravertebral compartment. 

The subserous fascia is found between the parietal pleura and the endothoracic fascia. 

The SCTL is continuous with the internal intercostal membrane. This is of great 

importance because the needle tip must penetrate this ligament for a successful PVB. 

The TPVS space contains fatty tissue, intercostal spinal nerves, dorsal rami, 

intercostal vessels, rami communicants and the sympathetic chain. The spinal nerves 

lie in the TPVS, the intercostal nerves and vessels are posterior to the endothoracic 

fascia and the sympathetic trunk anteriorly. The cranial limit of the space as seen by 

radiocontrast media has been observed to spread to the cervical region after injection. 

The caudal boundary is near origin of the psoas muscle. The TPVS communicates 

with the epidural space medially and the intercostal space laterally. 

 

Fig 1: Diagram of paravertebral space: A- thoracic paravertebral space, B- sagittal 

section of paravertebral space. 
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Mechanism and spread of anaesthesia:  

A thoracic paravertebral injection of local anaesthetics resulting in ipsilateral somatic 

and sympathetic blockade. The spinal nerves in this space are devoid of a fascial 

sheath, making them susceptible to local anaesthetics. This space is continuous with 

the intercostal space laterally, the epidural space medially and the contralateral 

paravertebral space through paravertebral and epidural space.  

Technique of performing the block: 

Various landmark technique and USG guided PVB have been described. A single shot 

technique or a catheter placement can be done.  

Landmark technique: 

Patient in sitting, lateral or prone position a mark is made 2.5-3 cm lateral to the 

spinous process of the desired vertebral level. A Touhy needle or block needle is used, 

the needle is advanced in all directions until it contacts the transverse process (TP). 

This dept is about 4cm in thoracic level. Once it makes contact with TP, the needle is 

walked off either superiorly or inferiorly using loss of resistance to saline or air. The 

needle is not advanced past 1-1.5cm beyond TP, a pop is felt when the needle pierces 

SCTL. LA is deposited after negative aspiration.   
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Technique of walking off the TP:    

 

Fig 2: A- The needle is shown contacting TP, B- the needle is shown walking 

off superiorly to TP 

USG guided: 

The spinous process of desired thoracic vertebra is located under USG guidance. A 

point is marked 2.5 cm lateral to the cephalic edge of the tip of the spinous process of 

the thoracic vertebra. Under aseptic precautions, a short- bevelled needle or Touhy 

needle inserted under USG guidance in- plane approach and directed medially 

between TP and pleura. The needle traverses the superior costotransverse ligament 

and enters the paravertebral space where 2 ml of normal saline injected and position of 

needle tip in paravertebral space is confirmed, by noting the pleura being pushed 

down. 
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Fig 3: Ultrasound image depicting thoracic paravertebral space. TP- transverse 

process; SCTL- superior costotransverse ligament; TPVS- thoracic paravertebral 

space; ESM- erector spinae muscle; RM- rhomboid major; TM- trapezius muscle. 

 

Indications (level of block): 

1. Post- operative analgesia: 

• Thoracic surgeries (open and thoracoscopic) (T4- T5) 

• Breast surgery (T2- T6) 

• Renal and ureteric surgery (T10- L1) 

• Cholecystectomy (T6- T7) 

2. Surgical anaesthesia: 

• Breast surgery 
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• Hernioplasty 

3. Chronic pain: 

• Neuropathic pain of thoracic and abdominal region due to malignant 

and benign causes. 

4. Miscellaneous: 

• Therapeutic control of hyperhidrosis  

• Liver capsule analgesia after blunt abdominal trauma 

• Acute herpetic neuralgia 

• Analgesia for rib fractures 

Contraindications: 

1. Absolute: 

• Refusal to consent 

• Allergic to LAs 

2. Relative:  

• Coagulopathy, bleeding disorders, or patients on anticoagulants 

• Patients with kyphoscoliosis or other spine deformities 

• Previous thoracic surgery 

• Empyema  

• Neoplastic mass occupying the paravertebral space 
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Erector spinae plane block and relevant anatomy:   

ESPB is an interfascial plane block first described in 2016 by Forero et al [13]. The 

erector spinae muscle, also known as sacrospinalis and extensor spinae is from the 

deep muscles of the back 

Anatomy: 

It lies superficial to the transversospinales muscle, deep to the intermediate group of 

back muscles which are serratus posterior superior and serratus posterior inferior. It 

lies in the groove on either side of the vertebral column. In cervical region it’s covered 

by nuchal ligament and in thoracic region and lumber region by thoracolumbar fascia. 

It is made up of 3 muscles: 

• Medially by spinalis 

• Centrally by longissimus 

• Laterally by iliocostalis  

 

Spinalis Longissimus Iliocostalis 

spinalis capitis  longissimus capitis  iliocostalis cervicis 

spinalis cervicis  longissimus cervicis iliocostalis thoracis 

spinalis thoracis  longissimus thoracis  iliocostalis lumborum 

 

 

 

 

https://www.physio-pedia.com/Serratus_posterior
https://www.physio-pedia.com/Serratus_posterior
https://www.physio-pedia.com/Ligamentum_nuchae
https://www.physio-pedia.com/Thoracolumbar_Fascia
https://www.physio-pedia.com/Spinalis_Capitis
https://www.physio-pedia.com/Longissimus_Capitis
https://www.physio-pedia.com/Spinalis_Cervicis
https://www.physio-pedia.com/Spinalis_Thoracis
https://www.physio-pedia.com/Longissimus_Thoracis
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Spinalis:  

It is the medial most muscle next to the spine. It has three parts: [23, 24] 

Muscle Origin Insertion 

Spinalis capitis  blends with semispinalis capitis To semispinalis capitis 

Spinalis cervicis  From Spinous process of C7 and 

ligmentum nuchae 

To Spinous process of 

C2 and C3-C4 

Spinalis thoracis   From Spinous process of T11 to L2 To Spinous process of 

upper thoracic 

vertebrae 

 

Longissimus: 

It is the middle muscle group, next to spinalis. It divides into three parts: [23, 24] 

Muscle Origin Insertion 

Longissimus 

capitis  

From C4-T4 transverse process To Posterior part 

of the mastoid 

process 

Longissimus 

cervicis 

 From T1-T4 transverse process To C2 to C6 

transverse 

process 

Longissimus 

thoracis  

From Transverse process of lumbar vertebra and 

blends with iliocostalis in the lumbar region 

To Transverse 

process of all 

thoracic 

vertebrae 

  

https://www.physio-pedia.com/Spinalis_Capitis
https://www.physio-pedia.com/Spinalis_Cervicis
https://www.physio-pedia.com/Spinalis_Thoracis
https://www.physio-pedia.com/Longissimus_Capitis
https://www.physio-pedia.com/Longissimus_Capitis
https://www.physio-pedia.com/Longissimus_Thoracis
https://www.physio-pedia.com/Longissimus_Thoracis
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Iliocostalis:  

It is the most lateral part of the muscle group; it attaches to ribs. It has three parts: [23, 

24] 

Muscle Origin Insertion 

Iliocostalis 

cervicis 

From Angle of ribs 

3-6 

To Transverse process of C4-C6 

Iliocostalis 

thoracis 

From Angle of 

lower six ribs 

To Angles of upper six ribs and transverse 

process of C7 

Iliocostalis 

lumborum  

From Iliac crest To L1-L4 lumbar transverse processes, angle 

of 4-12th ribs and thoracolumbar fascia 

 

 

Nerve supply:  

The nerve supply of Erector spinae is from dorsal rami of spinal nerves and the blood 

supply is from branches of the vertebral, deep cervical, occipital, transvers cervical, 

posterior inter-costal, subcostal, lumbar and lateral sacral arteries.  

Mechanism of spread of anaesthesia:  

LA is distributed in the cranio-caudal fascial plane one dermatome a median of each 

3.4 ml of injected volume [25]. It diffuses anteriorly to paravertebral and epidural 

spaces, laterally to intercostal space at many levels [17, 26]. The local anaesthetic has its 

effect on the ventral and dorsal ramus. The ventral rami divide into the anterior and 

lateral branches. Its terminal branches provide the sensory innervation of the 

anterolateral wall and dorsal ramus divided into 2 terminal branches and it gives the 

sensory innervation to the posterior wall. The diffusion of LA to the paravertebral 

https://www.physio-pedia.com/Iliocostalis_Lumborum
https://www.physio-pedia.com/Iliocostalis_Lumborum
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space through the costotransverse foramina and the intertransverse complex provides 

both visceral and somatic analgesia. This diffusion into the epidural space and the 

neural foramina has been reported in anatomical studies that examined 2 to 5 vertebral 

levels that were entered near the injection site. 

Technique of performing the block: 

The position of the patient for the performing the block includes: sitting, lying on the 

side, or lying prone. The technique can be performed with the patient awake or under 

general anaesthesia. The awake technique helps us to assess the efficacy and level of 

analgesia. There is a poor correlation between analgesia and skin sensitivity reported 

[27]. The block can be performed as a blind technique or under fluoroscopy, recently 

USG guided performance of block has gained popularity due to ease of performing 

block under USG guidance.  

A high-frequency linear ultrasound transducer used to block the thoracic level and a 

convex transducer for lumbar level. The probe is placed transversely to identify the 

spinous process. Once level identified, the probe is moved 3 cm laterally until the 

transverse process is identified. The probe rotated 90 degrees on the transverse process 

by placing it in a parasagittal plane. Three muscles must be identified as superficial to 

the hyperechoic transverse process shadow- the trapezius, rhomboid major, and 

erector spinae. These three muscles are visualized at the level of the fifth thoracic 

vertebra, the rhomboid major muscle disappears at the level of the seventh thoracic 

vertebra. The needle is inserted in the plane. The procedure can be performed either in 

the cranio-caudal or opposite direction. A hydrodissection can be carried out with 

normal saline and LA should be deposited in the fascial plane, deeper to ESM at the 

tip of the transverse process of the vertebra [28]. 
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Fig 4: USG view of erector spinae block with needle. ESM- erector spinae muscle; 

TP- transverse process; TV- thoracic vertebrae; RM- rhomboid muscle; TM- trapezius 

muscle; LA- local anaesthetic. Arrowheads showing the needle traversing. 
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Fig 5: Diagram depicting erector spinae muscles 

 

 

Fig 6: The cross- sectional view of erector spinae plane 
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Bupivacaine:  

Molecular formula and name- C18H29ClN2O  

(1-butyl-N-(2,6-dimethylphenyl) piperidine-2-carboxamide; hydrochloride) 

 

Fig 7: Bupivacaine molecular structure 

Bupivacaine belongs to amide group of LAs. It has a pKa of 8.2.  

MOA: Act on voltage gates Na+ channels, LA binds to intracellular portion on Na+ 

channel. 

Rapid Na+ influx down its electrochemical gradient  

 

Spike in membrane potential 

 

Action potential generated  

Administration, uses, dose and routes: 

Bupivacaine is available in three different concentrations: 0.25%, 0.5%, 0.75%. 

Administration is by local infiltration (post-surgical analgesia), peripheral nerve 

blocks (dental or other minor surgical procedures, orthopaedic surgery), spinal 
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anaesthesia (injected into the CSF to produce anaesthesia for orthopaedic surgery, 

abdominal surgery, or caesarean section), epidural anaesthesia/analgesia for labour 

pain, and a caudal block (anaesthesia and analgesia for paediatric surgery) [29].  

Maximum recommended dose when used for nerve blocks or infiltration may be used 

in a maximum dose of 2.5mg/kg. Addition of adrenalin doesn’t prolong the action of 

bupivacaine but reduces it rate of absorption into plasma there by reduces it toxicity.  

Adverse effects:  

The plasma concentration reached depends on dose of bupivacaine, site of injection 

(rate of absorption is very high in intercostal spaces), addition of vasoconstrictions 

(adrenaline- which slows it absorption into plasma), pregnancy (free drug 

concentration is higher), presence of cardiac and renal failure.  

• Local anaesthetic systemic toxicity (LAST) 

• Cardiotoxicity  

• Central nervous system toxicity  

• Allergies due to LA 
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Literature review of PVB and ESPB for various surgeries: 

Out of 125 articles on Erector spinae plane block for various surgeries, from 2016 to 

2018, there are 6 randomised controlled trials, 1 consecutive controlled before after 

study, 2 observational study, 3 review articles, 5 anatomical studies, 98 case reports 

and 10 opinion articles. Hence from study of these reports, it concluded that ESP 

block is an effective 

analgesic technique in variety of clinical scenarios. 

➢ KimE, KwonW et al [1] did a study on the erector spinae plane block for 

postoperative analgesia after percutaneous nephrolithotomy. A 67-year-old 

man was admitted to undergo PCNL for a right kidney stone. The total amount 

of morphine consumption was 43 mg for 24 h after PCNL. However, the 

patient did not require any analgesic agents including opioids during the first 5 

days postoperatively other than the local anaesthetic and zaltoprofen, which 

indicated that ESPB provided effective postoperative analgesia. 

➢ E. Vidal, H. Giménez et al [30] did a study on cadaver on mechanism of 

action of erector spinae plane block by injecting methylene blue dye, 

describing its distribution from the front of the thorax and concluded that the 

ESP block has an anaesthetic mechanism similar to paravertebral blocks. 

➢ Borle, A. P., Chhabra, A et al [31] did a prospective, randomized, 

controlled, observer blinded trial study on 50 ASA Grade I, II patients, aged 18 

to 65 years. In their study, PVB group patients received preinduction 20 mL of 

0.5% bupivacaine in the T9–10 paravertebral space and a catheter in addition 

to general anaesthesia. Control group patients received only general 

anaesthesia. They concluded that Intraoperative fentanyl requirement was 
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higher in the control group than the PVB group and time to first postoperative 

analgesic requirement was longer in the PVB group. 

➢ Maheshwari P. N., Wagaskar et al [32] conducted prospective 

randomized double-blinded comparative study from January 2012 to 

December 2013 in 60 adult patients posted for PCNL. Sixty patients were 

randomized into two groups of 30 each: Group A received PVB with 15ml of 

0.25% ropivacaine while Group B was the control group who did not receive 

PVB. In the post- operative period, the pain status of patients under study was 

evaluated postoperatively at 6th and 24th hours. Their findings revealed that in 

Group A, VAS score was lower significantly at 6 hours but not at 24 hours and 

requirement of rescue analgesia was lower when compared with the Group B. 

➢ Li C, Song C et al [33] did a study to investigate the feasibility of 

thoracic paravertebral block (TPVB) for percutaneous nephrolithotomy 

(PCNL) in comparison with epidural anaesthesia (EA) combined with 

moderate sedation.100 ASA I–II adult patients scheduled for first-stage 

unilateral PCNL were randomly assigned to receive either TPVB or EA. They 

observed that Patients who received TPVB consumed more propofol during 

ureteroscopy and more sufentanil during ureteroscopy and during PCNL than 

those who received EA. The volume of fluid used in patients who received 

TPVB was less than in those who received EA. Time to first PCIA use, 

postoperative 24-hour consumption of sufentanil, and other parameters were 

comparable between groups. They concluded that TPVB was as effective and 

safe as EA in providing intraoperative anaesthesia and postoperative analgesia 

for PCNL. 
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➢ Moustafa MA, Alabd AS et al [34] did a study on erector spinae block 

versus paravertebral plane block in modified radical mastectomy showed that 

the time of first analgesia used and the total morphine used post operatively 

showed no significant difference between the two groups.  

➢ Ramachandran S et al [4] did a study on Comparison of erector spinae 

plane block and local anaesthetic infiltration of the incision site for 

postoperative analgesia in percutaneous nephrolithotomy, it showed that the 

NRS score was statistically lesser in the group which received the block when 

compared with group which received subcutaneous LA infiltration. 

➢ Hatipoglu et al [35] did a study on comparison of USG guided PVB and 

intravenous tramadol for post operative pain control in patients undergoing 

PCNL surgery. The VAS score in the group which received the PVB was 

lower than the group which received only intravenous tramadol. The 24h post 

operative total tramadol (PCA) consumption was much lower in the group 

which had received the PVB compared the group which received only 

tramadol. 

➢ Bryniarski, P.; Bialka, S. et al [36] did a study on Erector spinae plane 

block for perioperative analgesia after percutaneous nephrolithotomy. The 

VAS score 1 hour post- operatively in experimental group which received 

erector spinae plane block was significantly lower when compared to control 

group which did not receive the block.  

➢ Tan X, Fu D et al [37] did a study on the analgesic efficacy of 

paravertebral block for percutaneous nephrolithotomy. A meta-analysis of 

randomized controlled studies. Five RCTs were included, showed that 
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compared to control group the group which received paravertebral block had 

lower analgesic consumption and less additional analgesics used. 

➢ Zhang TJ, Zhang JJ et al [38] did a study on bilateral erector spinae 

plane blocks for open posterior lumbar surgery. Intraoperative sufentanil and 

post- operative morphine consumption was lower in the patients who received 

bilateral erector spinae plane block when compared to control group who did 

not receive any block.   

➢ In a study done by Zhang, Y., Liu, T., Zhou, Y. et al [45] on analgesic 

efficacy and safety of erector spinae plane block in breast cancer surgery 

which was a systematic review and meta-analysis. Patients receiving ESPB 

showed a significant reduction in morphine consumption (mean difference of 

7.67 mg) with p= 0.001 when compared with the GA group at the first 24 h 

after surgery. The ESPB group showed lower pain scores as well as reduced 

requirement of rescue analgesics post- operatively for other surgeries as well.  
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MATERIALS AND METHOD 

The study was a prospective randomised clinical study. Approval was obtained from 

institutional ethical committee of SDM. 

IEC: Ref: SDMIEC: 186: 2019 

We also registered our trial under Clinical Trial Registry of India (CRTI) under the 

registration number CTRI/2021/01/030351 (Trial REF/2020/01/031229). 

Source Of Data: 

All patients undergoing elective PCNL surgery in SDM college of Medical Sciences 

and Hospital, Sattur, Dharwad were considered for the study.  

Study subjects: 

Inclusion criteria: 

• Patients of either sex and age between 18-70 years. 

• ASA grade I, II, and III patients. 

• Patients scheduled for elective PCNL surgery. 

Exclusion criteria: 

• Presence of contraindications for local anaesthetics. 

• Severe psychiatric disorders. 

• Presence of infection at injection site. 

• Major cardiac disease and renal failure. 

• Patient refusal. 
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Study area: 

The study was conducted in operation theatres, post operative anaesthesia care unit 

and wards of SDM college of medical sciences and hospital, Sattur, Dharwad. 

Study period: 

November 2019- August 2021.  

Methods of collection of data: 

The ethical committee approval of our institution and the CTRI trial registry was 

done. Informed consent was obtained from all the patients. All the patients were 

informed about the potential benefits and complications after the study protocol was 

fully and thoroughly explained to the patients. All the patients underwent through 

preoperative evaluation, which included history, physical examination and relevant 

laboratory investigations. Patients having any exclusion criteria were excluded from 

the study.  

Study design:  

Randomisation was performed by means of computer- generated random number 

tables.  

This was a double- blind study. Patients who were part of study, received either 

paravertebral block or erector spinae plane block under General Anaesthesia and 

hence were unaware of the group they belonged to. The block was performed by 

anaesthesiologist in the operative room, as per randomisation. A different 

anaesthesiologist who was not present in the operative room (while performing the 

block), assessed the post operative pain score, thus ensuring double- blinding. 
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Anaesthesia care for all the patients: Intraoperative monitoring consisted of pulse 

oximeter, ECG, NIBP and capnography. Baseline parameters such as heart rate, blood 

pressure oxygen saturations were noted. General anaesthesia was induced with 

intravenous Fentanyl 2μg/kg, Propofol 2mg/kg and Vecuronium 0.1mg/kg and airway 

was secured with endotracheal tube. Anaesthesia was maintained with isoflurane in 

50% N20 and 50% O2. Intravenous ondansetron 4mg and dexamethasone 4mg were 

administered to all the patients.  After GA, patients were put in lithotomy position and 

ureteric stent was placed. Then they were turned in to prone position.  

Patients were randomly allocated into the two groups; Patients in Group E were given 

ESPB and patients in Group P received paravertebral block. Randomisation was done 

using computer- generated random- number table.  Randomisation was concealed 

within the closed envelope and it was opened by anaesthesiologist before performing 

the block. All the blocks were performed by 2 Anaesthesiologists, who had done at 

least 10 procedures of USG guided PVB and ESPB each.  

For patients in Group P, the spinous process of 10th thoracic vertebra was located 

under 5-12 MHz USG linear probe USG guidance. A point was marked 2.5 cm lateral 

to the cephalic edge of the tip of the spinous process of the thoracic vertebra. Under 

aseptic precautions, a 22 G short bevelled needle was inserted under USG guidance 

in- plane approach and was directed medially between TP and pleura. The needle 

traversed the superior costotransverse ligament and entered the paravertebral space 

where 2 ml of normal saline was injected and position of needle tip in paravertebral 

space was confirmed, by noting the pleura being pushed down. Then 20ml of 0.25% 

bupivacaine was injected in to paravertebral space.  
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The skin was sterilised using betadine. A 5-12 MHz USG linear probe was placed 

parallel to the vertebral axis at the level of 10th rib. For patient in Group E, the probe 

was moved from the lateral side to medial side to identify change in shape that 

transited the rib and transverse process (TP). When the round shape of the rib shifted 

into the rectangular shape of TP, a 22G short bevelled needle was inserted towards the 

trapezius, erector spinae and the TP of 10th thoracic vertebra using the in-plane 

technique in a cephalad to caudal direction. After the needle made contact with the 

TP, we confirmed the plane was well separated by injecting 2ml saline. Then we 

injected 20ml of 0.25% bupivacaine in the erector spinae plane.  

The ease of performing the block was graded by the anaesthesiologist performing the 

block using five-point Likert’s scale, as follows [39]: 

1. Very difficult 

2. Difficult 

3. Neutral 

4. Easy 

5. Very easy 

Total time taken to perform the block was considered as time from scanning for the 

area with USG probe and needle insertion (time needed for sterilisation, draping and 

the USG probe preparations were excluded) till the deposition of LA in the desired 

space. Time to perform the block was noted and compared between the groups.  

After the block, surgical incision for PCNL was carried out and if there was any 

increase in heart rate and blood pressure > 20% of baseline, the block was considered 

ineffective and 0.5μg/kg of fentanyl was given intravenously. Total amount of 

intravenous fentanyl used was noted. Once the surgery was over, patient was 
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extubated and was monitored in post anaesthesia care unit for 1 hour, later was shifted 

to the ward and then patients were assessed for next 48 hours. Intravenous tramadol 

50mg was given intraoperatively before the end of surgery to all the patients. 

Intravenous tramadol 50mg was given two times a day in post operative period to all 

the patients as baseline postoperative analgesia.  
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Fig 8: Probe preparation done in our study 

 

Fig 9: USG guided ESPB in our study 

 

 

 

Fig 10: USG depicting PVB 

Needle traversing 

Transverse process 
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Assessment:  

Once surgery was done patient’s pain was assessed using Numerical rating scale from 

0-10 (NRS). Post operative heart rate, blood pressure and pain scores were noted at 

the following time point:  

• 10 mins 

• 30 mins 

• 1 hour 

• 2 hours 

• 6 hours 

• 12 hours 

• 24 hours 

• 36 hours 

• 48 hours 

If pain score ≥ 3, then patient was given intravenous Paracetamol 1g iv (up to 3 doses 

/day). If pain persists after 30 minutes of paracetamol injection, then intravenous 

Diclofenac 75mg was be given slowly (up to 2 doses/day). 

Primary outcome measure: 

1. Duration of analgesia (in hours) 

2. Ease of performing the block 

Secondary outcome measure: 

1. Pain score 

2. Total analgesic drug consumption 

3. Time taken to perform the block 

4. Complications of block 
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Sample size: 

Earlier study on thoracic paravertebral block indicated that mean ± SD of duration of 

analgesia following paravertebral for PCNL was 15 ± 3.9 hour.[50] For 20% change in 

duration of analgesia with 80% power and an α- error of 0.05, we calculated that 27 

patients were needed in each group. Considering for possible drop outs, we planned to 

include 30 patients in each group.   

Sampling procedure: 

Computer generated random groups are derived to divide the patients into two groups. 

Data collection: 

Data collection was done before, after the incision taken and post operatively for 

48 hours. 

The date that was collected are as follows: 

1. Heart rate 

2. Blood pressure 

3. Pain score 

4. Analgesic drugs used 

5. complications of the block 

Statistical analysis: 

Data was entered and analysed using IBM SPSS software version 20 for windows 

(Chicago IL). Continuous data described as mean ±standard deviation, categorical 

variables given as numbers (%). Continuous variables were compared using t-test for 

two independent samples. Percentages compared using Pearson’s Chi-square analysis. 

P value of <0.05 was considered significant. The Kaplan- Meier Survival curve was 

used to assess time of first analgesic drug used.   
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RESULTS 

In our study 66 patients were assessed. Six patients were excluded in view of refusal 

to consent (4) and acute renal failure (2). Sixty patients were randomized into two 

groups. Thirty patients were allotted into each group. All sixty patients completed the 

study protocol and were followed up. All 60 patients were included in the final 

analysis. (Figure: Consort flow Diagram) 

Figure 9: Consort flow chart of patients  

 

 

Assessed for eligibility n= 66 

Randomised n= 60 

Group ESPB  

n=30 

Group Paravertebral   

n=30 

Loss to follow up  

n=30 

Loss to follow up  

n=0 

Analysed  

n=30 

Analysed  

n=30 

 

6 patients were excluded in 

view of refusal to consent (4), 

acute renal failure (2) 
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Age of the patient: The mean age of the patients was 44.9± 14.2 years in 

paravertebral group and 44.6± 15.2 years in ESPB group. There was no statistically 

significant difference in age of the patients in between the groups. (p value= 0.46) 

Table 1: Age of the patients 

 Group P 

(n=30) 

Group E 

(n=30) 

p- value 

Age in years (mean ± 

SD) 

44.9± 14.2 44.6± 15.2 0.46 

  

Gender distribution:  We could not find any significant difference in the gender 

distribution between the two groups. (p value= 0.3) 

Table 2: Gender distribution 

 Group P 

(n=30) 

Group E 

(n=30) 

Chi- square p- value 

Male (%) 17 (56.6%) 13 (43.3%) 1.06 0.3 

Female (%) 13 (43.3%) 17 (56.6%) 
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Table 3: Demographic variables 

Other demographic variables like height and weight were also compared between the 

two groups and no significance was found. 

 Group P 

(n=30) 

Group E 

(n=30) 

p- value 

   Height (mean± SD) in 

cm 

153.3± 29.3 158.9± 5.1 0.14 

Weight (mean± SD) in 

Kg 

63.1± 8.65 61.2± 9.63 0.09 

 

Table 4: Duration of surgery 

The duration of the surgery in Group P was 77± 27.7 minutes and in Group E was 

69.3± 21.9 minutes which was statistically insignificant with p= 0.3.  

 Group P 

(n=30) 

Group E 

(n=30) 

p- value 

Duration of surgery 

in minutes (mean± 

SD) 

77± 27.7 69.3± 21.9 0.3 
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Table 5: Intra- operative heart rate variations  

 There was no statistical significance found with respect to the intra- operative heart 

rate findings between the two groups. 

 

 

Intra- operative 

HR (beats per 

minute) (mean± 

SD) 

Group P 

(n=30) 

Group E 

(n=30) 

p- value 

HR before 

induction 

 76.8± 13.2 76.4± 6.9 

 

 

0.001 

HR before 

incision 74.8± 11.9 73.4± 8.6 

0.1 

HR 30 (min) 74.2± 12.7 73.5± 8.8 0.07 

HR 60 (min) 73.7± 10.4 73.0± 7.8 0.08 

HR 90 (min) 70.8±9.7 76.3± 7.2 0.2 

HR 120 (min) 85.4±12.5 77.5± 10.6 0.1 
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Table 6: Intra- operative blood pressure variations 

There was no statistical significance found with respect to the intra- operative blood 

pressure findings between the two groups. 

 

 

 

 

 

Intra- operative blood 

pressure (in mmHg)  

(mean± SD) 

Group P 

(n=30) 

Group E 

(n=30) 

p- value 

BP before induction 

94.8± 12.1 93.3± 11.3 

 

0.69 

BP before incision 86± 10.8 85.3± 9.3 0.21 

BP 30 (min) 83.7± 9.9 81.4± 9.0 0.83 

BP 60 (min) 82.5± 8.6 79.6± 7.1 0.47 

BP 90 (min) 82.3± 8.1 78.9± 5.1 0.34 

BP 120 (min) 88.8± 12.4 80± 4.2 0.12 
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Table 7: Time taken to perform the block 

The two groups were compared for the time taken to perform either block. It was 

found that the time taken to perform paravertebral block was 12.6± 1.15 minutes 

whereas 5.1± 1.5 minutes needed to perform erector spinae plane block. The time to 

perform ESPB varied from 4 to 7 minutes, whereas the same for PVB was 10 to 

16minutes. Thus, time taken to perform erector spinae plane block was significantly 

less compared to paravertebral block.  

 Group P 

(n=30) 

Group E 

(n=30) 

p- value 

Time taken to 

perform the block 

(In minutes) 

(mean± SD) 

 

12.6± 1.15 

 

5.1± 1.5 

 

0.001 
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Table 8: Ease of performing block 

The ease of performing the block was assessed using the Likert’s scale from 1-5, with 

grade of 1 being “very difficult” and grade of 5 being “very easy”. It was analysed 

using Chi-square test. It was observed that 7 patients in paravertebral group, the 

procedure was ‘very difficult’ and in 19 patients, it was ‘difficult’ to perform the 

block, whereas in none of patients in ESPB group it was ‘very difficult’ and in two 

patients it was ‘difficult’ to perform the block. None of patients in Group P the block 

performance was deemed ‘easy’ or ‘very easy’, but in Group E in 22 patients it was 

found to be ‘easy’ or ‘very easy’ to perform the block. It was statistically significant 

with p= 0.001.  

Ease of 

performing 

block 

Group P 

(n=30) 

Group E 

(n=30) 

Chi- square p- value 

Very difficult 

(%) 

7 (23.3%) 0  

 

43.1 

 

 

0.001 Difficult (%) 19 (63.3%) 2 (6.6%) 

Neutral (%) 4 (13.3%) 6 (20%) 

Easy (%) 0 18 (60%) 

Very easy (%)  0 4 (13.3%) 
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Table 9: Post- operative NRS score: 

The NRS score compared in patients up to 48 hours postoperatively, compared as 

interdependent sample t test, which was statistically not significant between the 

groups. 

 

 

 Group P 

(n=30) 

Group E 

(n=30) 

p- value 

0.25 hr 1.9± 0.49 1.9± 0.31 0.16 

0.5 hr 2.3± 0.76 2.5± 0.56 0.45 

1 hr 2.3± 0.56 2.2± 0.61 0.2 

2 hr 1.86± 0.34 1.8± 0.4 0.17 

6 hr 1.86± 0.68 1.8± 0.48 0.4 

12 hr 2± 0.78 1.6± 0.56 0.65 

24 hr 2.26± 1.04 1.86± 0.86 0.34 

36 hr 1.6± 0.47 1.5± 0.5 0.06 

48 hr  1.4± 0.5 1.46± 0.5 1.0 
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Table 10: Time for first analgesic requirement and total number of dose of 

analgesics 

The time for first analgesia used in Group P was 16.6± 20.4 hour and for Group E was 

16.3± 21.8 hour, which was not significant. If the patients had NRS ≥3, they received 

rescue analgesia. Number of doses of rescue analgesics used in 48 hours of 

postoperative period was not significantly different between the groups. Eight patients 

in Group P and 9 in Group E did not need any rescue analgesia up to 48 hours.  

 Group P 

(n=30) 

Group E 

(n=30) 

p- value 

Time of first analgesia in 

hours (mean± SD) 

16.6± 20.4 16.3± 21.8 0.95 

Total number of dose of 

analgesics used (mean± 

SD) 

1.3± 0.98 1.2± 0.97 0.66 
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Table 11: The Kaplan- Meier Survival curve 

The Kaplan- Meier Survival curve for the two groups showed that the time to first 

analgesia for 50% of the patients was comparable between the Group P and Group E 

with 23.9± 4.3 hours and 23.8± 4.8 hours respectively, with p- value of 0.88 by log – 

rank test for equality in survivor function.   

 

 

 
 

Complications: None of the patients developed clinically significant complications 

like Pneumothorax in either group.  
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DISCUSSION 

Our study compared USG guided paravertebral block and ESPB for post operative 

analgesia for patients undergoing PCNL surgery. The primary aim was to compare 

duration of analgesia and ease of performing the blocks. We noted that the post- 

operative pain scores, the rescue analgesic requirement were similar between the two 

groups. Mean duration of analgesia was also comparable between the groups. Block 

success was also similar between the groups. We noted significantly longer time was 

need for performing PVB compared to ESPB. The ease of performance of block as 

rated by the anaesthesiologists was much easier for ESPB compared to PVB. Thus, 

both PVB and ESPB are effective for analgesia following PCNL surgeries, but ESPB 

is much easier and quicker to perform compared to PVB.   

In our study we noted that the time for first analgesia used in Group P was at 16.6± 

20.4 hour. The NRS noted in patients followed up for 48 hours post- operatively 

showed no statistical significance between the two groups in our study. Agarwal S et 

al [47] did a study on the comparison of the efficacy of ultrasound-guided paravertebral 

block versus erector spinae plane block for postoperative analgesia in modified radical 

mastectomy. They randomly allocated eight female patients into two groups: in Group 

P forty patients received PVB and the other forty received ESPB who belonged to 

Group E. They observed that the time to first analgesia was 232.5 min in ESP group as 

compared with paravertebral group in which the duration was 205 min which was 

statistically insignificant. The difference was insignificant in NRS at rest and NRS at 

movement at 0, 30 min, 1, 2, 6, 12, and 24 hours between both the groups. Time taken 

to perform ESP block was 8.92 ± 3.40 minutes which was significantly shorter as 

compared to paravertebral block 10.92 ± 3.61 minutes (P < 0.05). A similar study was 
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done by El Ghamry MR, Amer AF [49] on role of erector spinae plane block versus 

paravertebral block in pain control after modified radical mastectomy. Seventy 

patients were randomly allocated into two groups. Each group had 35 patients, Group 

I received TPVB and Group II received ESPB. Time to first request for analgesia was 

also comparable 6.35 ± 0.42 hour, 6.5 ± 0.60 hour, respectively with P = 0.075. The 

24- hour post- operative morphine consumption was similar in both the groups. Pain 

scores were not significantly different in both the groups. Four patients developed 

pneumothorax in group I with none in group II. No failure was observed in both the 

groups. Both the above studied concluded that both TPVB and ESPB provide effective 

pain control after breast surgeries with a comparable duration of analgesic effect, 

reduction of intra‑operative and post‑operative opioid consumption. USG guided 

ESPB could be considered a safe and effective alternative to TPVB as it is a simple 

technique. Since there are no studied which compare USG guided paravertebral block 

and ESPB for post- operative analgesia following PCNL surgery. Since our study 

compares both the blocks for PCNL surgery, both the blocks are equally effective for 

intraoperative and postoperative analgesia, even though the duration of analgesia was 

much higher in our study, which can be possibly attributed to difference in surgery 

and tissue damage being different. We also noted ESPB is much faster and easier to 

perform, with less complications, like these two studies.   

Borle AP et al [31] did a study on analgesic efficacy of paravertebral bupivacaine 

during percutaneous nephrolithotomy. They had two groups, one which received PVB 

20ml of 0.5% bupivacaine in addition to general anaesthesia and the control group 

received only GA. They concluded that time of first postoperative analgesic 

requirement was longer in the PVB group (120 minutes) than the control group 

(30 min) p= 0.001. The VAS (0, 1, 2, and 12 h) were significantly lower in the PVB 
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group. Li C., et al [33] did a study on thoracic paravertebral block versus epidural 

anaesthesia combined with moderate sedation for percutaneous nephrolithotomy. The 

patients either received thoracic paravertebral block or epidural anaesthesia combined 

with GA for PCNL. Time of first PCA were comparable between groups: 8.1 ± 5.1 vs. 

9.4 ± 4.3 h respectively (p > 0.05). They observed post- operatively, the 24-hour 

consumption of sufentanil were comparable between groups. Kamble TS, Deshpande 

CM [40] did a study on evaluation of the efficacy of bupivacaine (0.5%) alone or with 

clonidine (1μg/kg) versus control in a single level paravertebral block in patients 

undergoing pcnl procedure. In their study Group A received 0.5% bupivacaine in 

PVB, Group B received 0.5% bupivacaine± 1μg/kg of Clonidine in PVB while Group 

C did not receive PVB. The mean of duration of analgesia in Group A was 7.93± 1.44 

hours, Group B 13.46± 1.38 hours and of Group C 4.46± 0.86 hours during 

postoperative period. The mean VAS score was 0 for 150 minutes in Group B and 

remained <1 for five hours post- operatively. The mean VAS Score was 0 for 90 

minutes in Group A and remained <1 for 3.5 hours post- operatively. In group C the 

VAS score was <1 only for 45 minutes. Thus, this showed that patients receiving PVB 

with or without clonidine had excellent post- operative analgesia when compared to 

the control. Thus, all these previous studies indicate that the mean duration of 

analgesia in patients receiving PVB were 2 hours, 8.1 ± 5.1 hours, 13.46± 1.38 hours 

and 7.93± 1.44 hours. We noted time for first rescue analgesia requirement was at 

16.6± 20.4 hour in the group which received PVB, which is much higher compared to 

previous studies. All the patients in our study received intravenous tramadol 50mg 

twice daily post- operatively for 48 hours as a part baseline multi- modal analgesia, 

which explains the requirement of first rescue analgesia to be longer in our study 

compared to the other studies.  
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Maheshwari P. N., Wagaskar et al [32] conducted prospective randomized double-

blinded comparative study on efficacy of paravertebral block by ropivacaine in 

postoperative analgesia after percutaneous nephrolithotomy. Sixty patients were 

randomized into two groups of 30 each: Group A received PVB with 15ml of 0.25% 

ropivacaine while Group B was the control group who did not receive PVB. In the 

post- operative period, the pain status of patients was evaluated at postoperative 6 and 

24 hours. They noted significantly lower VAS score at 6 hours but not at 24 hours in 

patients who received PVB compared to the control. The requirement of rescue 

analgesia was also lower when compared with the Group B (p= 0.05). Hatipoglu et al 

[35] did a study on comparison of USG guided PVB and intravenous tramadol for post 

operative pain control in patients undergoing PCNL surgery. Fifty- three patients were 

randomly allocated into two groups: 26 patients received PVB (Group P) and 27 

patients received only tramadol (Group T) along with GA. The VAS score in the 

group which received the PVB was lower than the group which received only 

intravenous tramadol. The VAS score was 4 up to two hours post- operatively and 

remained <2 up to 24 hours in the group which received PVB when compared to the 

group which received only tramadol where the VAS score in those patients remained 

>4 up to 24 hours post- operatively. Two patients in Group P and eight patients in 

Group T had VAS score > 4. The 24-hour post- operative total tramadol (PCA) 

consumption was much lower in the group which had received the PVB compared the 

group which received only tramadol. In our study eight patients who received PVB 

did not require any rescue analgesia and it showed that the blocks provided a good 

post- operative analgesia in these patients. 

A study done by Yaman F, Tuglu D et al [41] on analgesic efficacy of ultrasound 

guided paravertebral block in percutaneous nephrolithotomy randomly allocated 48 
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patients into two groups: Group P which received PVB and Group C which was the 

control group and did not receive the block. It was observed that VAS post- 

operatively at 1,2 and 4th hour was higher in Group C, the opioid consumption was 

also higher in Group C post- operatively when compared to the group which received 

PVB. The VAS score was >4 in the control group up to 4 hours and 24 hours post- 

operatively there was no significant difference in the VAS score between the two 

groups which was <1. Thus, they concluded that USG guided PVB provided effective 

analgesia post- operatively for PCNL surgery and is associated with high patient 

satisfaction score and minimal complications. Ak K, Gursoy S, Duger C et al [42] did a 

study on thoracic paravertebral block for postoperative pain management in 

percutaneous nephrolithotomy. The patients were randomly allocated into two groups: 

Group P received PVB under the guidance of C- arm fluoroscope and Group C were 

the control group who did not receive any block. They observed that VAS at 1st and 

2nd hour post- operatively was significantly lower in Group P compared to Group C. 

The VAS score was <5 up to 2 hours in PVB and in the control group it was >8. The 

time of first use of rescue analgesia (PCA- morphine) in Group P was 94.2± 24.1 

minutes as compared to Group C who required rescue analgesia at 48.3± 17.4 minutes 

which was statistically significant. In our study we observed that the VAS score in 

Group P was 1.86± 0.34 and in Group E was 1.8± 0.4 at 2nd hour, at 48 hours it was 

1.4± 0.5 and 1.46± 0.5 respectively. From the above studies we conclude that VAS 

score is significantly lower in the group which received PVB when compared to the 

control group.  

Thus, results of our study with PVB group corelate well with the other studies 

involving PVB for PCNL surgery and we concur with these studies that PVB is an 

effective for postoperative analgesia following PCNL surgery.  
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The duration of analgesia following ESPB in our study was 16.3± 21.8 hour. Nine 

patients in this group did not require any rescue analgesics post- operatively. 

Ramachandran S et al [4] did a study on comparison of erector spinae plane block and 

local anaesthetic infiltration of the incision site for postoperative analgesia in 

percutaneous nephrolithotomy. They included 33 patients each into two groups who 

were randomly divided, Group C which received subcutaneous local infiltration at 

incision site and Group B which received ESPB. The median time for the first 

analgesia in the group which received the local infiltration was 30 mins, while the 

group which received the ESPB was 8 hours which was statistically significant. The 

NRS was lesser in Group B when compared to Group C which was statistically 

significant. The total amount of tramadol and paracetamol consumption as rescue 

analgesia in Group B was lower than Group C (p= 0.001). In our study, we gave all 

the patients intravenous tramadol 50mg TID as baseline analgesia, which explains for 

longer duration of analgesia or the time of first rescue analgesia used. Kim et al [1] did 

a case report on the effect of erector spinae plane block for post operative analgesia 

after PCNL surgery. They noted total amount of morphine consumption was 43mg for 

the first 24h post operatively. The VAS was <1 from 12-36 hours post- operatively 

and after 36 hours VAS was zero.  Later the patient did not require any analgesics for 

the next 5 days post operatively. S Kumar G S et al [43] did a study on erector spinae 

plane block for perioperative analgesia is percutaneous nephrolithotomy surgery. 

ESPB was given using 20 ml of 0.375% ropivacaine plus 25 micrograms of 

dexmedetomidine at lower thoracic level (T10-12), it was observed that 4 out of 5 

patients were pain free for 24 hours post- operatively. The patients had VAS of less 

than 3 and did not require any rescue analgesia post- operatively. They concluded that 

ESPB is an effective analgesia for PCNL surgery with reduced rescue analgesics and 
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lower VAS post- operatively. Similar study done by Bryniarski P et al [36] on Erector 

spinae plane block for perioperative analgesia after percutaneous nephrolithotomy 

showed that the VAS score at 1st and 2nd hour post- operatively in experimental group 

which received erector spinae plane block was significantly lower when compared to 

control group which did not receive the block. VAS was not significant at 4, 6, 12 and 

24 hours post- operatively. There was no significant difference in the need for rescue 

analgesia between the two groups. In our study too we observed that NSR score was 

1.8± 0.4 at 2nd hour and at 48 h 1.46± 0.5 in ESPB group. The studies showed that 

ESPB was associated with lower pain scores, longer duration of analgesia and lesser 

requirement of rescue analgesia. Our study was also comparable with the above 

studies in terms of efficacy of ESPB to provide effective intraoperative and 

postoperative analgesia following PCNL surgery. Thus, we can conclude that ESPB is 

an effective alterative block for PVB for PCNL surgery. 

In our study the time taken to perform paravertebral block was 12.6± 1.15 minutes and 

it was observed that 7 patients in paravertebral group, the procedure was found to be 

‘very difficult’ and in 19 patients, it was ‘difficult’ to perform the block which was 

assessed using five- point Likert’s scale. Our results correlate with the study done by 

Moustafa MA, Alabd AS et al [34] who compared ease of performance of erector 

spinae block versus paravertebral plane block in modified radical mastectomy. They 

noted the time taken to perform paravertebral block was 8.18 ± 2.42 minutes when 

compared to performing erector spinae plane block which took 4.39 ± 1.2 minutes. 

The residents performing PVB required more assistance from consultants when 

compared to performing ESPB which was statistically significant. This depicts that the 

learning curve for mastering PVB is higher when compared to ESPB.  
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A study done by Vlassakov K. et at [46] on prospective, randomized comparison of 

ultrasonographic visualization of proximal intercostal block vs paravertebral block 

showed that the imaging time was lower for the proximal intercostal block (PICB) 

compared to PVB which was 27 ± 17 seconds for PICB and 43 ± 40 seconds for PVB.  

Expert- rated visualization scores of elements such as bone, pleura, and LA spread 

were significantly higher for PICB. They concluded that PVB visualization was 

difficult when compared to USG guided PICB. The time taken to perform ESPB in 

our study was 5.1± 1.5 minutes and none of the patients in this group it was ‘very 

difficult’ or ‘difficult’ to perform the block, whereas 22 patients it was found to be 

‘easy’ or ‘very easy’ which was statistically significant when compared to PVB in 

terms of both the time taken to perform the block and ease of performing the block.  

The time taken for perform PVB in our study was much higher when compared to 

performing ESPB, but the analgesic efficacy is found to be similar between the two 

groups and the requirement of rescue analgesia remains equal in bother groups which 

was statistically insignificant. 

Lönnqvist PA, MacKenzie J et al [48] did a study on the failure rate and complications 

which were studied prospectively in 319 adult patients who had received a thoracic or 

lumbar paravertebral block. The overall failure rate was 10.1% in adults. The 

frequency of complications were: hypotension: 4.6%; vascular puncture: 3.8%; pleural 

puncture: 1.1 %; pneumothorax: 0.5%. The failure rate is due to difficulty in defining 

paravertebral space when compared to epidural and sub- arachnoid space. A study 

done by El Ghamry MR [49] showed that four of their 35 patients had pneumothorax. 

We did not find complications in our study during the performance of PVB or ESBP. 

In our study, if the patients had increase in the heart rate and blood pressure following 

incision for PCNL, it was considered as block failure and was managed with 
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intraoperative dose of fentanyl. None of the patients in our study had incision 

response, hence suggesting that both PVB and ESPB were effective in all the patients.    

There are a number of strengths of our study which includes: the USG guided ESPB is 

an effective alterative block for USG guided PVB for PCNL surgery. By using a 

baseline postoperative analgesia, we can prolong the duration of first analgesic drug 

requirement. 

The possible drawbacks of the study could be that anaesthesiologists in our study had 

performed minimum of 10 USG guided PVB and ESP block, which may be adequate 

to learn ESPB, but may not be enough for PVB. Previous studies have shown that 

PVB has longer learning curve, and number of residents requiring assistance in higher 

for USG guided PVB. Hence the difference in the perceived ease of performance of 

block was difficult for PVB.  
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Conclusion  

In this prospective, randomised, double blind, clinical study, we recruited 60 patients 

who were allocated into two groups. The Group P included 30 cases who received 

USG guided paravertebral block and the Group E included 30 cases who received 

USG guided erector spinae plane block. It was observed that both the blocks were 

equally effective intraoperatively and pain scores in post- operative period were 

comparable after PCNL surgery. The time of first analgesic requirement in Group P 

and Group E (16.6± 20.4, 16.3± 21.8 respectively), number of doses of analgesics 

required up to 48 hours postoperatively was similar for both the blocks. USG guided 

erector spinae plane block was much easier to perform when compared to USG guided 

paravertebral block as rated by anesthesiologists performing the block (in Group P 

seven patients it was ‘very difficult’ and 19 patients it was ‘difficult’ and in 22 

patients it was ‘very easy’ or ‘easy’ in Group E to perform block). And time for block 

performance was much more for PVB compared to ESPB (12.6± 1.15, 5.1± 1.5 

respectively). Thus, we conclude that both USG guided paravertebral block and USG 

guided erector spinae plane block are equally effective and can be used as post- 

operative analgesia for PCNL surgery, but ESPB is much quicker and easier to 

perform when compared to PVB.  
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Summary 

A prospective, randomised, double blind, clinical study on “Comparison of 

paravertebral block v/s USG guided erector spinae plane block for post operative 

analgesia after percutaneous nephrolithotomy- A prospective randomized clinical 

study” was done between November 2019- August 2021 in the operation theaters, 

post- operative anaesthesia care unit and wards of SDM college of medical sciences 

and hospital, Sattur, Dharwad. 

PCNL is commonly performed urological procedure, which is accompanied by severe 

pain postoperatively. Paravertebral block is considered as the regional anaesthesia of 

choice for PCNL surgery, ESPB has also shown to be effective for the same. Since 

there are no studies comparing the two regional anaesthesia technique for 

postoperative pain for PCNL, we intent to compare both the blocks for the same.  

After obtaining ethical committee clearance and CTRI trial registration, 60 patients 

undergoing PCNL surgery above the age of 18 years and those who did not meet 

exclusion criteria, were included and randomly allocated through computer generated 

random number into two groups of the study. The first group included 30 cases who 

received USG guided paravertebral block with 20ml of 0.5% bupivacaine at T10 and 

the second group included 30 cases who received USG guided erector spinae plane 

block with 20ml of 0.5% bupivacaine at T10. The duration of analgesia, ease of 

performing the block, pain score, total analgesic drug consumption and time taken to 

perform block were compared between the two groups. Demographic details showed 

no significance between the two groups. The time of first analgesia used in both the 

group was at 16th hour and total number of doses of analgesics used in both groups 

were equal. The time taken to perform paravertebral block was 12.6± 1.15 minutes 

whereas 5.1± 1.5 minutes taken to perform erector spinae plane block. The NRS score 
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showed no statistical significance between the two groups. The time taken to perform 

erector spinae plane block was lesser compared to paravertebral block. Therefore, 

there was a statistical significance found with p- value of 0.001. The ease of 

performing the block was assessed using the Likert’s scale. It was observed that to 

perform the paravertebral block it was technically challenging when compared to 

erector spinae plane block. It was statistically significant with a p- value of 0.001. 

Thus, we conclude from our study that both the blocks are equally effective as post- 

operative analgesia in patients undergoing PCNL surgery. But the ease of performing 

ESPB is much easier compared to paravertebral block and the time taken to perform 

ESPB is lesser when compared to performing paravertebral block.  
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