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ABSTRACT

Background: This study aimed to assess pulmonary functions after either continuous thoracic
paravertebral block (cTPVB) or thoracic epidural block (cTEB) in open renal surgeries.
Methods:: The double-blinded, randomized clinical trial included 40 patients scheduled for
open renal surgeries at Urology Hospital-Assiut University, equally assigned into group E (n =
20) and group P (n =20), both at the level of 7th-8th thoracic vertebra. Initially, 7.5-12 mL of
bupivacaine 0.25% was started before the induction of general anesthesia, followed by
bupivacaine 0.125% continuously at a rate of 5-15 ml/h. Forced vital capacity (FVC) measured
every 6 hours postoperatively within the first 24 hours was the primary outcome. Secondary
outcomes were peak expiratory flow rate (PEFR), forced expiratory volume in the first second
(FEV1), diaphragmatic excursion (DE), postoperative analgesia, total opioid consumption, total
local anesthetic dose, hemodynamics and complications.

Results:: FVC, FEV1 and DE were better preserved in cTPVB where the lowest postoperative
readings as a fraction of preoperative control were 0.7 +0.11 vs 0.65+0.11L, 0.74+0.11 vs
0.64+0.10L and 0.73£0.1 vs 0.58 0.1 cm, respectively. The lowest postoperative PEFR was
reported in cTEB (p-value = 0.128). Analysis of numeric rating pain scale, total opioid consump-
tion and time of first rescue analgesic request revealed a statistical nonsignificant difference.
The total infused dose of local anesthetic was significantly higher in cTPVB group. Incidence of
sympatholytic complications was higher in cTEB.

Conclusion: cTEB and cTPVB had convergent effect on respiratory function and diaphragmatic
motility and equivalent analgesic efficacy after open renal surgeries. Although cTPVB was
technically easier and less time-consuming than cTEB, higher dose of local anaesthetic was
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required in cTPVB.

1. Introduction

Since open renal procedures are typically accompa-
nied by severe postoperative pain, adequate analgesia
is crucial to alleviate coughing, to allow for early mobi-
lization, and to decrease the likelihood of respiratory
problems postoperatively. Appropriate postoperative
pain management might decrease morbidity and mor-
tality rates because a sizable part of these patients may
have concomitant conditions as raised renal chemistry,
hypertension, and ischemic heart disorders [1,2].
Following kidney procedures, a range of treatments
for postoperative analgesia are used [1,2]. The gold
standard for analgesia and lowering complications
after kidney surgery has long been recognized as thor-
acic epidural (TEB) using local anesthetics [3]. However,
this block needs highly trained medical personnel for
the insertion and removal of the epidural catheter, and
also for the administration of the continuous infusion

of analgesics and the associated risk of complications
[4]. TEB bilaterally blocks positioned nerves and sym-
pathetic nerve block with consequent hypotension as
a result of both vasodilation and cardiac depression. As
a result, fluid administration in susceptible patients
must be done cautiously to prevent fluid overload [5].

On the other hand, thoracic paravertebral block
(TPVB) is performed by injecting a local anesthetic
into the paravertebral space to block nerves that
have exited the spinal cord. TPVB can be administered
as a single shot, but it is more commonly administered
as a continuous infusion of local anesthetic via cathe-
ter. Because TPVB is a one-sided unilateral technique,
respiratory and sympathetic functions on the contral-
ateral side are preserved, which may be subsequently
associated with less hypotension, fewer pulmonary
complications, and less urinary retention [6,7].

The current study was designed to evaluate the
effects of both blocks on respiratory function and to
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compare the analgesic effectiveness and safety profile
of ultrasound-guided continuous TPVB and TEB on
postoperative pain after open renal surgeries.

2. Materials and methods

This double-blinded, randomized clinical trial was con-
ducted at Urology Hospital of Assiut University, Egypt,
from June 2020 till March 2022 after approval of the
Medical Ethics Committee at Assiut University (refer-
ence number 17200315 on 2/4/2019), registered prior
to patient enrollment at ClinicalTrials.gov (NCT
03885583, 21 March 2019). The study protocol, the
procedure, and any possible side effects were
explained to participants during the preoperative con-
sultation, and they had the full right and freedom to
withdraw from the study at any time without adversely
affecting the medical services provided.

The inclusion criteria were age of 18 years and older,
ASA physical status | or I, and BMI between 18.5 and
30 kg/m?. Exclusion criteria were patient refusal, pre-
vious renal surgery in the same side, any contraindica-
tion for neuraxial block, or allergy to local anesthetic.
Patients were randomly allocated into two equal
groups using computer-generated randomization
table and allocation ratio 1:1; the group assignments
were kept in closed opaque envelopes, which were
opened after patient enrollment in the morning before
surgery. Data collector in the recovery unit and in the
ward were all blinded to the group assignment; also,
the attending anesthesiologist was blinded as the
catheter was secured to the nondependent shoulder
in a manner that conceals its placement. The patient
and the surgeon cannot be kept blinded about the
grouping because this trial was a protocol-driven pro-
cess of care.

All patients received premedication with 3 mg mid-
azolam IV. On arrival to the operating room and after
applying standard monitoring (electrocardiogram,
noninvasive blood pressure, and pulse oximeter), an
infusion of Hartmann'’s solution (500 cc) was started.
Both the blocks were performed before induction of
general anesthesia according to the patient’s group
allocation and under complete aseptic precautions.
EDAN Digital Ultrasound-DUS60 was used for both
regional blocks to identify the correct desired thoracic
vertebra with the linear array probe (L743-2, 8 MHz).

In group E (cTEB), ultrasound screening was done to
identify the needle insertion point, angle of insertion,
and depth of epidural space. The procedure was per-
formed in a sitting position. The needle entry point was
situated between T7 and T8 vertebrae. An 18-G, 80-
mm Tuohy needle (B. Braun; Perifix® 400) was used and
3-5 cm of a 20-G epidural catheter with flexible tip (B.
Braun; Perifix® standard) was inserted into the epidural
space using the loss-of-resistance technique. Four ml
of lidocaine 1% with 1: 200,000 epinephrine (0.005 mg/

ml) were administered as a test dose to rule out intra-
vascular. Initially 7.5-12 mL of Bupivacaine 0.25% was
administered via the epidural catheter and bupiva-
caine 0.125% was continuously infused at a rate of 5
ml/h up to 15 ml/h with 5-10 ml bolus injection of
infusion mixture injected for prominent postoperative
pain.

In group P (cTPVB), the ultrasound probe was
placed in the middle of T8 using the sagittal technique
at the transverse process in-plane. An 18-gauge echo-
genic needle (PAJUNK® GmbH, Medizintechnolgie,
Germany) was inserted in-plane with the lower border
of the transducer and moved in a cephalic position.
Identification of the needle tip was facilitated by inject-
ing 1-2 mL of fluid (hydro-dissection). The same local
anesthetic regimen was followed as in the cTEB.
Anterior displacement of the pleura was the endpoint
of a successful paravertebral block as shown in
Figure 1).

After catheter insertion and securing, induction of
balanced general anesthesia using 2 mg/kg propofol,
100 pg fentanyl, and Cis-atracurium 0.2 mg/kg initially
to facilitate endotracheal intubation was done. After
that capnography and temperature monitors were
applied. Maintenance of anesthesia was achieved
using oxygen/air (FiO, 50%), sevoflurane, and mainte-
nance dose of Cis-atracurium as appropriate.
Intraoperative hourly fluid intake was maintained
according to the Holiday and Segar 4-2-1 rule using
lactated ringer solution. Blood and plasma substitutes

Figure 1. Photorealistic of the paravertebral space showing
anterior displacement of the pleural line (hydrodissection).



were used to replace blood loss, when the patient
reached the transfusion point according to initial
hematocrit level and amount of blood loss. By the
end of the procedure, adequate reversal of the residual
neuromuscular blockade was accomplished by 0.05
mg/kg neostigmine and 0.01 mg/kg atropine followed
by extubation.

Intraoperatively, bradycardia, defined as HR <50
beat/min, was treated with 0.5mg atropine.
Hypotension with >20% drop from baseline mean
arterial blood pressure (MAP) or MAP <50 mm Hg was
treated with 6-mg bolus ephedrine. Tachycardia
defined as >20% increase in baseline or HR>120
beat/min and also hypertension defined as patient’s
MAP increased by >20% of the baseline were treated
with bolus dose of 5-10 ml of the infusion mixture and
minimum alveolar concentration (MAC) of sevoflurane
was increased.

Postoperatively, after full recovery, all patients were
transferred to postoperative anesthesia care unit
(PACU) fully monitored (pulse oximetry, ECG, and non-
invasive blood pressure). The infusion of local anes-
thetics was continued through the catheters for the
first 24 hours postoperatively, and in case of break-
through pain (NRS >5) 5-ml bolus infusion was given,
if failed another bolus was given, if no response to
the second bolus dose, patients received Nalbuphine
6-8 mg intravenously.

3. Data collection

Sociodemographic patient’s profile: age, sex, weight,
height, and ASA physical status were recorded. HR
and MAP were recorded at 0 (baseline), then intrao-
peratively every 10 min and every 6 h in the first 24 h,
postoperatively. Pulmonary function testing was
done for all participants using (Enraf-Nonius, Model
SPIRO 601), peak expiratory flow rate (PEFR), forced
vital capacity (FVC), and forced expiratory volume in
the first second (EFV1) were recorded preoperatively
as a baseline and then every 6 h for the first 24 h,
postoperatively.

Also, right hemidiaphragm was assessed preo-
peratively during quiet breathing as a baseline.
Diaphragmatic excursion (DE) was assessed post-
operatively every 6 h using convex-array ultrasound
probe (2-5 MHz) of EDAN Digital Ultrasound-DUS60
in the mid-subcostal view between the mid-
clavicular and anterior axillary line in the right sub-
costal area using liver as acoustic window. Time of
first analgesic request, total dose of opioid con-
sumption, and total local anesthetic infused dose
were recorded in the first 24 h postoperatively. NRS
was recorded immediate postoperatively, then
every 6 h in the first 24 h. Any postoperative com-
plications were recorded.
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4. Outcome measures

Forced vital capacity (FVC) measured every 6 h post-
operatively within the first 24 h was the primary out-
come. PEFR, FEV1, diaphragmatic excursion;
postoperative analgesia; total opioid consumption;
total local anesthetic dose; hemodynamics and com-
plications were the secondary outcomes.

5. Statistical analysis

Sample size was calculated using G*Power software
3.1.9.2 based on a previous study [8], where forced
vital capacity after abdominal surgery was 69.4 + 4.7%
of basic spirometry measurements to detect difference
of 5% between both groups with alpha error of 0.05
and 90% power of the study we need to include 36
patients; another 4 patients were added to compen-
sate for possible dropouts.

Statistical analysis was performed by the SPSS ver-
sion 22. Data were presented as number, percentage,
mean (SD), and median (range). Normality of continu-
ous data was checked by visual inspection of histo-
grams and Shapiro-Wilk test. For parametric data,
independent samples t-tests were used to compare
quantitative variables between two groups. For non-
parametric data, the Mann-Whitney test was used to
compare quantitative variables between two groups,
and the Wilcoxon signed-rank test was performed to
compare quantitative variables at different times in
each group. Qualitative variables were analyzed using
the chi-square test and Fisher’s exact test. The p-value
<0.05 reflected statistical significance.

6. Results

In the current study we assessed 50 patients for elig-
ibility to participate, 10 patients were excluded from
the study; four of them declined to participate, three of
them had previous kidney surgery on the same side,
three patients had previous spine surgery. All 40
patients were randomly allocated into either study
groups, all patients continued the follow up, and finally
all patients were analyzed (Figure 2).

Regarding patients’ demographic data (age, weight,
height, and body mass index), as also ASA score and
surgical data, there was no statistical significance dif-
ference between the study groups (Table 1). Analysis of
pulmonary function tests including (PEFR, FVC, and
FEV1) and diaphragmatic excursion (DE) among the
two studied groups showed that there was immediate
postoperative reduction in all these parameters from
the preoperative baseline, respectively, a statistically
nonsignificant difference in the four follow up intervals
during the first 24 h, postoperative.

However, FVC was better preserved in cTPVB group
as the lowest postoperative FVC as a fraction of
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Figure 2. Consort flow chart.
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+ Excluded from analysis (n=0)

Table 1. Shows differences between group E: epidural and group P: paravertebral
regarding demographic data, ASA score, type of surgery, block time, and number of
attempts to get a successful block; all expressed as mean+SD. P-value <0.05 was

considered statistically significant.

Group E Group P
(n=20) (n=20) P-value
Age (years) 43.8+9.6 444 +14.1 0.880
Weight (kg) 75.6+13.1 72.6 £10.1 0.430
Height (cm) 1663 +£7.3 164.7 £5.0 0.424
Body mass index 274+25 27117 0.384
ASA Score (I/1l) 16/4 14/6 0.716
Type of surgery
® Suprarenal mass 2 0.369
® Nephrectomy 4
® Nephron sparing surgery 2
® f[xploration 12
Block time (minutes) 18+23 11.1+16 <0.001
Number of attempts
One attempt 18 0.407
Two attempts 2

preoperative control was 0.65+0.11L in cTEB group
while it was 0.7+0.11L in cTPVB group (p-value =
0.006). FEV1 is also better preserved in paravertebral
group where the lowest postoperative FEV1 as
a fraction of preoperative control was 0.64+0.10L in
CcTEB group in contrast to 0.74 £ 0.11 L in cTPVB group
(p-value = 0.008). On the other hand, PEFR showed no

significant change between both groups. The lowest
postoperative PEFR as a fraction of preoperative con-
trol was 0.64 +0.15 L/sec in cTEB group in contrast to
0.70+£0.11 L/sec in cTPVB group (p-value=0.128)
(Figure 3).

Diaphragmatic excursion is better preserved in
paravertebral group. The lowest diaphragmatic
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Figure 3. Pulmonary function parameters’ changes in both groups as a percentage of baseline values. (A) Peak expiratory flow rate
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Figure 4. Diaphragmatic excursion expressed as a percentage
of change from the baseline at the four time points of follow-
up in the first 24 h, postoperatively.

excursion as a fraction of preoperative control was in
CTEB group at 0.58 £ 0.1 cm in contrast to 0.73 £0.11
cm in cTPVB group (p-value =0.00012) (Figure 4).

The mean total dose of opioid (nalbuphine) con-
sumed in the two groups in the first 24 h was (6 mg in
CTEB group and 10 mg in cTPVB group) a statistically
nonsignificant difference. Also, regarding the time to
first rescue analgesic request, there was no statistical
significance difference. On the other hand, there was
a statistically significant difference in the total infused
dose of local anesthetic (bupivacaine) during the first 24
h; it was higher in TPVB group 227.8 +48.4 mg com-
pared to epidural group 131.2+7.5mg (p-value<
0.001, Table 2.

Table 2. Differences between group E: and group P: regarding numeric rating pain scale and total dose of
the local anesthetic infused; are expressed as mean =+ SD. Time of first analgesic request and total opioid
consumption expressed as median and range. The reported minor complications and hypotensive events
are expressed as frequency. P-value <0.05 was considered statistically significant.

Group E Group P
(n=20) (n=20) P-value
Numeric rating pain scale
Postoperative 4 [1] 4 (0) 0.678
6 hours 411] 4 [3] 0.445
12 hours 31[2] 31021 0.659
18 hours 2.5 [2] 3[1] 0.904
24 hours 21[1] 2[1] 0.201
Time of first analgesic request (hours) 0 [8] 0 [8] 0.989
Total opioid consumption (mg) 0 [6] 0[10] 0.62
Total local anesthetic dose (mg) 131.2+75 227.8+484 <0.001*
Reported minor complications None 13 18 0.082
Shivering 4 0
Vomiting 3 2
Reported hypotension events 7 3 0.237




736 (&) S. A HASSANET AL.

Hemodynamic effects of both blocks - either intrao-
perative or postoperative — were compared; hypoten-
sive episodes occurred more frequently in epidural
group (seven patients) compared to paravertebral
group (three patients) with no statistical significance
difference (p-value > 0.05). Regarding reported minor
complications (vomiting, nausea, shivering), it was
shown that there was no statistical significance differ-
ence (p-value=0.082) between the two studied
groups (Table 2). Analysis of the time taken to perform
the blocks showed that ultrasound-guided TEB took
longer time (18 £ 2.3 minutes) than ultrasound-guided
TPVB, which was 11+ 1.6 minutes (p-value <0.001).
However, both groups were comparable regarding
the number of attempts used to perform either block.

7. Discussion

Although our results showed an immediate postopera-
tive reduction regarding pulmonary function tests
(PEFR, FVC, and FEV1) and diaphragmatic excursion in
the two studied groups at the four follow-up post-
operative intervals, they were without a clinically
obvious or statistically significant pulmonary complica-
tion. FVC, FEV1, and DE were better preserved in cTPVB
when compared to cTEB. cTEB and cTPVB had equiva-
lent analgesic efficacy after open renal surgeries as
proven by the comparable NRS, total opioid consump-
tion, and the time to first rescue analgesic requested in
the first 24 h, postoperative. Despite being technically
easier and less time consuming, cTPVB had signifi-
cantly higher total infused dose of local anesthetic in
the first 24 h.

Various variables had been examined by different
authors as markers of respiratory function. Perttunen
et al. reported no significant differences between cTEB
and cTPVB groups in ventilatory parameters measured
over 48 h as respiratory rate, arterial oxygen tension
(Pa0,), SpO,, and the percentage of change in FEV1
from preoperative values in 45 patients who under-
went anterolateral thoracotomy surgeries [9]. Their
local anesthetic protocol started with an initial bolus
of 0.25% bupivacaine according to the height of the
patient (8 ml for 150-160 cm, 10 ml for 161-180 cm,
and 12 ml for over 180 cm) before wound closure and
a continuous infusion of bupivacaine 0.25% 4 ml/h, 6
ml/h, and 8 ml/h, respectively, started immediately
after the patient had arrived in the recovery room.
The power of their study was quite low with 45
patients in three different groups: continuous TPVB,
cTEB and intercostal nerve block. Moreover, the inef-
fectiveness of the continuous blocks in pain control
may be also attributed to that they did not reach the
recommended daily dose of bupivacaine (400 mg) and
that the volume of bupivacaine was too small.

Conflicting with our results, a study conducted by
Richardson et al. where they assessed peak expiratory

flow rate as a metric of pulmonary function in 100
thoracotomy patients to compare epidural and para-
vertebral block showed that the paravertebral group
had the lowest postoperative PEFR as a fraction of the
preoperative control value at 0.73, compared to 0.54 in
the epidural group, although the PEFR recovered to
within 95% of the perioperative control values in 23 of
46 patients in paravertebral group and in 18 of 49 in
epidural group; the difference was statistically insignif-
icant. Difference in opioid use may have contributed to
the observed difference in the postoperative PEFR
between the two groups [10]

Our results are consistent with Gulbahar and his
colleagues, as they found similar postoperative decline
in PEFR, FEV1, and SpO, in 44 patients assigned into
two groups (TEB and PVB) scheduled for posterolateral
thoracotomy, where the average FEV1 values at the
postoperative days 1-3 were 1.28, 1.24, and 1.44 L,
respectively, in cTEB group and were 1.22, 1.28, and
1.48 L in TPVB group. While the PEFR values were 150,
165, and 201 L/min in TEB group, they were 146, 168,
and 197 L/min in the group TPVB (p-value > 0.05).
Reductions in oxygen saturation rates were not signifi-
cant in the two groups. Regarding VAS scores, no
significant differences were found in the postoperative
days 1-3 between the two groups. Besides, the time
for catheter placement was shorter in TPVB group at
4.24 £ 0.72 (3-6) min while in TEB, it was 13.21 +3.42
(9-20) min [11].

Recently, there has been an imminent use of dia-
phragmatic inspiratory amplitude (DIA) of the right
hemi-diaphragm as a reflection of postoperative pul-
monary complications (PPCs). A prospective observa-
tional study was carried out by Vanamail et al. on
patients who underwent elective upper abdominal
oncological operations under combination of general
and epidural anesthesia. Their findings revealed
a substantial reduction in the absolute values of DIA
postoperatively compared to the preoperative base-
line test. This drop in DIA was strongly linked to pul-
monary problems [12]. Our results revealed statistically
and clinically insignificant reduction in either TEB or
TPVB groups. Diaphragmatic excursion was better pre-
served in paravertebral group.

While several aforementioned studies have shown
the relative equivalency of analgesia between epidural
and paravertebral blocks in thoracic surgery, that same
effect has yet to be fully demonstrated in upper
abdominal surgeries as open renal, open pancreatic,
total or hemicolectomy, and in liver resection proce-
dures as well.

In 2013, Moawad and his colleagues evaluated the
analgesic efficacy of single-shot TPVB and TEB on 80
patients who underwent open renal surgeries. With
reference to the global view of blood gasometrical
changes through measurements of arterial oxygen
tension, arterial carbon dioxide tension (Paco,), and



pH, TEB had a similar effect compared with the TPVB
with no significant changes recorded between the
studied groups during or after the procedure at any
follow up time point. Postoperative pain using visual
analogue scale (VAS) was their primary outcome,
which revealed no significant differences between
the blocks. Their results showed that there was no
significant difference between the two groups in
terms of total rescue analgesic consumption or total
meperidine consumption at 24 h, postoperatively.
Paravertebral block had better hemodynamic stability
than the thoracic epidural block [13]. However, they
did not use ultrasound guidance, which would further
enhance the performance of TPVB. Single-injection
techniques are limited by the duration of the local
anesthetic used.

In an open label randomized clinical trial conducted
by Hutchins and his colleagues, they assessed the
effectiveness of thoracic paravertebral catheters
guided by ultrasonography and thoracic epidural
catheter following open pancreatoduodenectomy sur-
gery in 48 patients. They concluded that cTPVB offers
equivalent analgesia and fewer procedure-related
adverse events than cTEB in the first five days after
surgery. However, cTEB group had consumed signifi-
cantly less intravenous and oral opioids in the first 24
with no other reported difference in pain scores or
total opioids used at any other follow up time points.
This can be argued to be based on using two different
infusions between the two groups where opioid was
used in the epidural analgesia while the continuous
paravertebral blocks did not, which may affect the
ability to compare the two modalities. Also opioid
added to epidural could increase the risk of nausea
and vomiting in that group and have impacted the
pain scores as well [14]. Unfortunately, they did not
assess the impact on respiratory function.

In 2019, a randomized, open label noninferiority
study was done by Sondekoppam et al. comparing
bilateral cTPVB and cTEB in 68 patients who underwent
laparotomy with midline incision for a variety of pro-
cedures as total or hemi- colectomy, Whipple, gastrect-
omy, etc. On movement pain scores at 24
postoperative hours were comparable in cTPVB and
cTEB. Due to bilaterality of the block in group TPVB
that could have caused a similar autonomic blockade
to that of TEB, hemodynamic profile analysis over time
did not reveal significant difference between the two
blocks [15]. This also could be the reason for longer
block procedure duration than TEB. Despite the long
follow up, 72 h postoperatively, data about respiratory
function were not included. Hypotensive events
related to both blocks were compared and showed
that these events were higher in epidural block com-
pared to paravertebral one, as a sequel of the more
sympathetic block that the epidurals cause. However,
there was no statistical significance difference
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between both blocks regarding the reported minor
complications as nausea and vomiting.

Another study done by Matgorzata et al. assessed
the arterial blood saturation for the first three post-
operative days as a reflection of respiratory function in
60 patients who underwent posterolateral thoracot-
omy. For both groups, statistically significant decrease
in saturation values was observed between the first
and the second day and the first and the third day
after the surgery. On respective days, the TEB and TPVB
groups showed no statistically significant difference in
respect of saturation value changes [16].

Our study affirmed that TPVB was easier and
needed shorter time for performance by the practi-
tioner than the TEB. This was in line with a study
done by Sagiroglu et al. who evaluated postoperative
pain associated with thoracotomy surgeries and
compared the effectiveness and side effects of para-
vertebral and thoracic blocks. According to that study,
in TEB group catheter insertion, time was noticeably
longer than the PVB group [17]. Also the analysis done
by Detterbeck et al. on 17 trials supports that the TPVB
is an easy and quick technique with low incidence of
side effects [18].

The present study has some limitations including the
inability to extend the follow-up postoperative period
to evaluate the effects of both blocks on postoperative
pulmonary function test; patients with some degree of
pulmonary dysfunction were excluded in the study.
Also, future studies should implement a uniform post-
operative active nursing and physiotherapy regimen.

8. Conclusion

cTEB and cTPVB had convergent effect on respiratory
function and diaphragmatic motility, and equivalent
analgesic efficacy after open renal surgeries.
Although cTPVB was technically easier and less time
consuming than TEB, higher dose of local anaesthetic
was required in cTPVB. cTEB group showed higher
incidence of sympatholytic complications.

9. Recommendations

We recommend the use of continuous TPVB technique
as a preferred method in postoperative pain manage-
ment in renal surgeries because of better preservation
of respiratory function and because it is applied using
sonography at the desired anatomical locations in
a shorter time, also with lower adverse effects and
complications and less dose of local anesthetic used
compared with the TEB technique.
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