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ABSTRACT

Background: The erector spinae plane block and quadratus lumborum block can provide
analgesia for laparotomy surgeries. This study was conducted to compare their analgesic
effects on patients posted for open colorectal cancer resection surgeries. We hypothesized
that the erector spinae plane block is superior to the quadratus lumborum block at reducing
postoperative pain scores. Therefore, we conducted this study to compare their analgesic
efficacy and examine their validity for this type of surgeries.

Patients and methods: 76 patients scheduled for open colorectal cancer surgery, aged 40—
60 years, either sex, and BMI 18.5-35 Kg/m? of ASA physical status | or Il were included. All
patients were randomized into two groups of 38 patients each. Every patient received 20 ml
bupivacaine 0.25% and 4 mg dexamethasone for each side. The numerical rating score for pain,
morphine consumption, intensity of postoperative nausea and vomiting, serum cortisol and C-
reactive protein, and duration of analgesia were recorded.

Results: The erector spinae plane block provided lower mean pain scores assessed by NRS with
statistically significant differences (p < 0.001) during rest and movement, less frequent and
easily controlled breakthrough pain than the quadratus lumborum block. There was no
difference between the two groups at the time of the first postoperative morphine dose. The
mean = SD values of cumulative morphine consumption after the first and second post-
operative 24 hours were 7.24 + 0.987 and 3.62 + 0.493, respectively, in the ESPB group, while
they were 14.26 + 2.206 and 7.32 + 1.007, respectively, in the QLB group. The mean total
postoperative nausea and vomiting intensity score was lower in the ESPB group withoutsta-
tistically significant difference. There were no statistically significant differences between the
two groups in the mean postoperative serum levels of cortisol and CRP except for CRP after
48 hours, which was 91.25 + 46.172 in the ESPB group and 53.64 = 15.324 in the QLB group
(p < 0.001).

Conclusion: The erector spinae plane block is an easy and effective opioid sparing analgesic
technique. It is recommended to be a part of multimodal analgesia for open colorectal
surgeries.
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1. Introduction block (ventral rami of T7- L2) that produces its analge-

Colorectal cancer (CRC) is one of the most common
cancers worldwide [1]. Open surgery is one of the
treatment modalities of it. It is well known that surgery
activates stress response that can be monitored by
biomarkers such as as cortisol and C-reactive protein
(CRP) [2,3]. Neural blockade, glucocorticoids, opioid
analgesia and nonsteroidal anti-inflammatory drugs
(NSAIDs) can provide opioid sparing multimodal
analgesia and modulate stress response in CRC
patients [4-6]. Epidural analgesia is the gold standard
perioperative analgesic technique for major abdominal
surgeries [7]. However, technical difficulties and com-
plications related to the use of epidural catheters and
its contradiction with the aspects of enhanced recov-
ery after surgery (ERAS) protocols make seeking alter-
natives an important issue [8-10]. The anterior trans-
muscular quadratus lumborum block (QLB) is a truncal

sic effect by blocking the thoracic sympathetic trunk,
the ventral rami of lower spinal nerves, the sympa-
thetic fibers and mechanoreceptors within the thora-
columbar fascia, and the celiac ganglion by spread via
the splanchnic nerves [11-13]. The erector spinae
plane block (ESPB) targets the fascial plane between
this muscle and the vertebral transverse processes. It
has analgesic actions similar to the paravertebral block
without the risks of pleural, neural or vascular injury
[14]. Dexamethasone combined with local anesthetics
can prolong the duration of postoperative analgesia
[15]. Intravenous (IV) morphine titration provides the
analgesic requirement of the patient rapidly while lim-
iting the risk of over-dosage and side effects [16].
Ketorolac is a Food and Drug Administration (FDA)
approved NSAID with ideal opioid-sparing and anti-
neoplastic properties in CRC patients [517].
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Therefore, this study was conducted to find out the
better regional block to be a part of multimodal
analgesia for CRC surgical patients.

2. Patients and methods

This randomized, single blinded, prospective study
was registered at clinical trial registry with code num-
ber (NCT03803267). The sample size was calculated
using Power Analysis and Sample Size software pro-
gram (PASS) version 15.0.5 for Windows (2017) using
the results published by J. Lee and his colleagues [18]
with the post-operative pain score at rest after
24 hours as the primary outcome. A sample size of 34
patients in each group was needed to achieve 80%
power to detect a mean difference of 0.7 between the
two groups with estimated standard deviation of one
for both groups using a two-sided two-sample equal-
variance t-test with a significance level of 0.05.

After obtaining approval of the Institutional Review
Board with code number (MD. 18.11.106), we started
recruitment in May 1%, 2019 and completed the study
in January 1, 2020. Eighty patients who met the inclu-
sion criteria and scheduled for CRC resection surgeries
in Gastrointestinal Surgery Center, Mansoura, were
enrolled in the study. Inclusion criteria included age
between 40 and 60 years, either sex, ASA physical
status | or Il, and BMI between 18.5 and 35 kg/m>.
Exclusion criteria included age < 40 or > 60 years,
BMI > 35 or <18.5 Kg/m2, ASA = lll, pregnancy, post-
partum or lactating females, allergy to one of the
agents used, local infection, coagulopathy, chronic
use of opioids or corticosteroids, mental illness, or
refusal to participate in the study. Four patients
refused to participate in the study. The study subjects

were randomly assigned to 2 equal groups using
a computer generated table of random numbers. The
patients were assessed for eligibility and written
informed consents were obtained by one investigator
during the preanesthetic interview on the day before
surgery. Group allocation was contained in sequen-
tially numbered, sealed opaque envelopes, which
were opened by the primary investigator. The study
subjects and outcome assessors were blinded about
the study group. The CONSORT flow diagram is shown
in (Figure 1).

Group QLB (n = 38): bilateral ultrasound-guided
anterior trans-muscular quadratus lumborum block.

Group ESPB (n = 38): bilateral ultrasound-guided
erector spinae plane block.

Every patient in both groups received 20 ml of
bupivacaine 0.25% with 4 mg dexamethasone for
each side.

All patients were subjected to standard preopera-
tive assessment. At 8 AM, on patient arrival at the pre-
operative holding area, the standard monitoring was
applied, the pain score was assessed by the numeric
rating scale (NRS) and basal values were recorded. A 20
gauge IV cannula was inserted and IV drip of crystalloid
solution was started. All patients received IV antibiotic
prophylaxis and pre-medicated with IV 0.03 mg/kg
midazolam as preoperative anxiolytic.

For anterior trans-muscular QLB, in prone position,
the ultrasound machine (General Electric, LOGIQ e,
China) was placed opposite to the operator in
a position suitable for his ergonomics. Under strict
aseptic precautions, a curved array US transducer (4C-
RS 5-2 MHz) was placed transversely at the abdominal
flank between the costal margin and iliac crest, imme-
diately proximal to the iliac crest. The transducer was
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Figure 1. Flow chart depicting trial phases.




moved medially until the quadratus lumborum (QL)
muscle was identified with its attachment to the lateral
edge of the transverse process of the 4%
lumbar vertebra. The psoas major muscle was identi-
fied anteriorly and the erector spinae muscle poster-
iorly with their attachments to the transverse process.
After skin infiltration with 2 ml of lidocaine 2%, a 22-
gauge, Quincke spinal needle was inserted in plane to
the transducer (lateral edge) and was advanced
through the quadratus lumborum muscle until pier-
cing the ventral fascia propria of the QL muscle. The
needle position was confirmed by injecting 5 ml nor-
mal saline 0.9% and visualizing the hydro-dissection.
After aspiration, the local anesthetic solution was
injected with visualization of psoas muscle compres-
sion. The same process was repeated for the other side
[19]. For ESPB, in prone position, the ultrasound
machine (General Electric, LOGIQ e, China) was placed
opposite to the operator in a position suitable for his
ergonomics. Under strict aseptic precautions, the gt
thoracic spinous process was identified by counting
down from the 7™ cervical spinous process by palpa-
tion. Once located, a linear US transducer (12L-RS 12-
4 MHz) was placed in the longitudinal plane over the
spinous process and slipped laterally approximately
3 cm until the transverse process was identified with
erector spinae and trapezius muscles overlying it. The
skin was infiltrated by 2 ml of lidocaine 2% subcuta-
neously and a 22-gauge, Quincke spinal needle was
advanced in plane in the cranio-caudal direction. When
the needle contacted the transverse process, 5 ml sal-
ine 0.9% was injected to confirm correct needle place-
ment by visualizing the linear pattern of
hydrodissection. After aspiration, the local anesthetic
solution was injected. The same process was repeated
for the other side [20].

After 30 minutes, the degree of sensory block was
assessed by pinprick test for the anterior abdominal
wall. When the pinprick was recognized as a touch by
a blunt object or not recognized at all, this was con-
sidered a successful block; otherwise, the patient was
excluded from the study. Any undesired motor weak-
ness was recorded as a side effect.

After transferring the patient to the operation room,
the standard monitoring was applied and the values
were recorded. After pre-oxygenation, general anesthesia
was slowly induced by IV 1.5 mg/kg propofol, 0.5 mg/kg
atracurium and 1 pg/kg fentanyl. After endotracheal intu-
bation, anesthesia was maintained by 1-1.5% isoflurane
in an oxygen: air mixture ratio of 40:60 to keep hemody-
namics within +20% of basal values. Muscle relaxation
was maintained by IV 0.2 mg/kg atracurium boluses for
every half-life of 20 minutes. Mechanical ventilation para-
meters were adjusted to maintain the end-tidal CO,
(ETCO,) between 33 and 36 mm Hg. The surgery was
started by lower para-median incision with supra-
umbilical extension, then exploration, mobilization of
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the colon, resection, anastomosis, hemostasis, and,
finally, abdominal wall closure. Hypotension was defined
as mean blood pressure (MBP) < 60 mmHg and brady-
cardia as heart rate (HR) < 50 beats per minute.
Hypotension was treated by IV boluses of 0.1 mg/kg
ephedrine, and bradycardia was treated by IV 0.01 mg/
kg atropine. At the end of surgery, isoflurane was discon-
tinued, muscle relaxation was reversed by IV 50 ug/kg
neostigmine and 10 pg/kg atropine, and the patient was
extubated and transferred to the post-anesthesia care
unit (PACU).

In the PACU, oxygen was administered, standard
monitoring was applied, and readings were recorded.
Pain intensity was monitored using the NRS for pain
during rest and movement every 30 minutes for
2 hours as 0 for no pain and 100 for the worst pain,
recovering from general anesthesia from the zeroth
point of time. When NRS at rest became = 40, the
duration of analgesia was recorded and IV morphine
titration was administered in a dose of 0.05 mg/kg to
4 mg maximally at 15-minute intervals until NRS
became <40 or side effects as over-sedation or
respiratory depression occurred. Over-sedation was
defined as Ramsey sedation score (RSS) > 3, and
respiratory depression was defined as respiratory
rate < 10 breathes per minute. IV naloxone was
ready for reversal of respiratory depression associated
with the disturbed conscious level. After discharge
from PACU, IV 30 mg Ketorolac was given every
12 hours, while IV morphine in a dose of 0.05 mg/kg
to a maximum of 4 mg was given as rescue analgesic
when NRS at rest persists to be >=40. Postoperative
nausea and vomiting (PONV) were assessed by the
PONYV intensity scale [21]. It equals severity of nausea
(1 = mild, 2 = moderate, 3 = severe) x pattern of
nausea (1 = varying, 2 = constant) x duration of
nausea in hours (whole or fraction). PONV was defined
as clinically important when the score became = 50 at
any point of time. Scores were summated for the total
score throughout the study period. IV 10 mg meto-
clopramide was given as rescue antiemetic if vomiting
or persistent nausea occurred. Then, the patient was
transferred to the intermediate care unit for monitor-
ing and management throughout the study period.
Peripheral venous blood samples of 5 ml were col-
lected in the following time points: at 8 AM before
injection of the anxiolytic, 1 hour after induction of
general anesthesia, 1 hour after recovery from general
anesthesia, and 24 hours and 48 hours, postopera-
tively. Blood samples were left to coagulate at room
temperature for 30 minutes and centrifuged at
2500 rpm for 10 minutes, and then, serum was sepa-
rated and frozen until assay. The serum cortisol level
was estimated by the electro-chemiluminescence
technique (Cobas e411, Roche, China), and the
serum CRP level was estimated by particle enhanced
turbidimetric immunoassay (Cobas integra 400 plus,



486 A. M. MOHASSEB ET AL.

Roche, China). The primary outcome was pain scores
assessed by NRS during rest at 0, 30 minutes, 60 min-
utes, 90 minutes, 120 minutes, 2 hours, 6 hours,
10 hours, 14 hours, 18 hours, 24 hours, 32 hours,
40 hours and 48 hours postoperatively. The secondary
outcomes included pain scores during movement,
cumulative postoperative morphine consumption
(mg), intensity of PONV, changes of stress response
assessed by follow-up of serum cortisol (ug/dl) and
CRP (mg/L), and duration of analgesia (hours). After
that, the data were tabulated and statistically
analyzed.

3. Statistical analysis

Statistical analysis of the collected data was done by
IBM's Statistical Package for the Social Science (SPSS)
statistics for Windows (version 25). Microsoft Excel for
Windows 2019 and SPSS’ chart builder were used for
generation of charts. The normality of the data distribu-
tion was checked by the Shapiro-Wilk test. Mean +
standard deviation (SD) was used for the expression of
normally distributed continuous variables, while abnor-
mally distributed continuous variables and categorical
ones were expressed in number and percentage or
median and inter-quartile range (as appropriate).
Normally and abnormally distributed continuous data
were analyzed by the Student t-test and Mann-Whitney
test, respectively. Categorical data were analyzed by the
chi-square test using the crosstabs function. 95% con-
fidence interval (95% Cl) was used with conduction of
all tests. Difference was considered statistically signifi-
cant when the P (probability) value was < 0.05.

4. Results

Eight patients were excluded; three in the QLB group
and one in the ESPB group due to failure of the block,
which may be due to poor ultrasonic anatomical deli-
neation caused by fatty flanks and low muscle mass,
one in the QLB group and two in the ESPB group due
to aborting of the surgery for advanced unresectable
tumor, and one in the ESPB group due to inconsistent
pathology with malignancy. Finally, 68 patients were
statistically analyzed; the ESPB group (n = 34) and QLB
group (n = 34). No case was lost to follow-up.

The demographic data are shown in Table 1. There
were no statistically significant difference between the
two groups with respect to age, gender, BMI, existence,
and severity of comorbid diseases assessed by ASA
physical status classification or duration of surgery.

Postoperative NRS at rest is shown in Table 2. ESPB
had statistically significant lower pain scores at nearly
all time points except at basal and 14-hour time points.

Postoperative NRS during movement is shown in
Table 3. ESPB had statistically significant lower pain
scores at all-time points except at the basal time point.

Table 1. Demographic data of the patients in the studied
groups.

ESPB group QLB group
Demographic data (n =34) (n=34) 95% Cl p
Age (years) 50.85 + 8.195 54.06 £ 7.011 —-6.90, 0.49 0.088
Gender Male 47.1% (16) 64.7% (22) 0.143
Female 52.9% (18) 35.3% (12)
BMI (kg/mz) 28.07 = 4.869 28.56 + 4.938 -2.86, 1.89 0.685
ASA | 64.7% (22) 50.0% (17) 0.230
Il 35.3% (12) 50.0% (17)
DM 11.8% (4) 29.4% (10) 0.072
HTN 29.4% (10) 32.4% (11) 0.793
Duration of 290 £ 0587 2.75+0.751 -0.18,0.47 0.372

surgery (hours)

Demographic data are shown as age (mean * SD), gender (percentage
and frequency), BMI (mean + SD), ASA physical status classification
(percentage and frequency), comorbidities (percentage and frequency),
and duration of surgery (mean + SD).

Abbreviations: ESPB: erector spinae plane block; QLB: quadratus lum-
borum block; 95% Cl: 95% confidence interval of the mean difference
between both groups; n: number; P value: probability of random
chance; SD: standard deviation; BMI: body mass index; kg/m [2]: kilo-
gram per square meter; ASA: American Society of Anesthesiologists
physical status classification; DM: diabetes mellitus; HTN: hypertension;
*; statistically significant difference.

Table 2. Post-operative numerical rating score during rest.

NRS ESPB group QLB group

time (n=34) (n=34) 95% Cl p

Basal 10.00 + 0.0 10.00 + 0.0 - 1

PACU 50.00 + 0.0 70.59 * 3.430 -21.76, 0.001*
-19.41

30 minutes 20.29 + 1.715  46.47 + 13.681 —-30.90, 0.001*
—21.46

60 minutes 20.00 + 0.0 32.35 +7.808 -15.03, 0.001*
—9.68

90 minutes 20.00 + 0.0 4118 £17.712  -27.24, 0.001*
-15.11

2 hours 20.00 £ 0.0 4588 +16.536  —31.54, 0.001*
—20.22

6 hours 20.00 + 0.0 30.00 = 0.0 - 0.001*

10 hours ~ 27.94 +13.434 62.06 + 15.331 —41.10, 0.001*
-27.14

14 hours  42.06 + 13.434 37.06 + 15.478 —2.02,12.02 0.160

18 hours  20.00 + 0.0 46.18 £ 19.697  —32.92, 0.001*
—19.43

24 hours  20.00 = 0.0 30.59 + 3.430 -11.76, 0.001*
-9.41

32 hours  20.00 + 0.0 67.06 = 7.600 —49.66, 0.001*
—44.46

40 hours ~ 50.00 + 0.0 69.12 £ 2.879 -20.10, 0.001*
—-18.13

48 hours ~ 20.00 + 0.0 30.00 = 0.0 - 0.001*

The difference of pain intensity during rest between the studied groups, as
assessed by numeric rating scale, is expressed as mean =+ SD. Differences
were statistically significant at all time points except at basal and 14-
hour time points.

Abbreviations: ESPB: erector spinae plane block; QLB: quadratus lum-
borum block; n: number; NRS: numeric rating score; 95% Cl: 95%
confidence interval of the mean difference between both groups;
P value: probability of random chance; SD: standard deviation; PACU:
post-anesthesia care unit; *: statistically significant difference.

Postoperative morphine consumption (mg) is
shown in Figure 2. ESPB had statistically significant
lower cumulative consumption at both 24-hour and
48-hour time points.

The PONV intensity score is shown in Figure 3. ESPB
had a lower total PONV intensity score without statis-
tical significance.

The serum cortisol level (ug/dL) is shown in Figure 4.
There was no statistically significant difference
between both groups at any time point.



Table 3. Post-operative numerical rating score during
movement.

NRS ESPB group QLB group

Time (n=34) (n=34) 95% Cl p

Basal 10.00 £ 0.0  10.00 0.0 - 1

PACU 69.71 £ 1.715 87.94 +4.104  —19.76, - 0.001*
16.71

30 minutes 50.59 + 3.430 77.35 + 4.478 -28.70, 0.001*
-24.83

60 minutes 50.59 + 3.430 76.47 + 4.851 -27.92, 0.001*
—-23.85

90 minutes 50.59 +3.430 79.71 £6.269  —31.56, 0.001*
-26.67

2 hours 50.59 +3.430 79.12 +4.518 -3047, 0.001*
—-26.59

6 hours 50.59 +3.430 7676 +4749  -28.18, 0.001*
-24.17

10 hours ~ 55.88 +9.250 8235+4306  —29.96, 0.001*
—22.98

14 hours  64.12 + 8916 76.47 + 4851 —15.83, -8.88 0.001*

18 hours  49.41 +3.430 80.29 + 6.735 -33.47, 0.001*
-28.29

24 hours  49.41 +3.430 75.88 + 4.996 —28.55, 0.001*
-24.40

32 hours  30.00 + 0.000 80.59 + 6.001 -52.64, 0.001*
-48.53

40 hours  62.06 + 4104 81.47 + 5.004 —-21.63, 0.001*
-17.20

48 hours  30.00 + 0.000 61.76 + 5.205 -33.55, 0.001*
-29.98

The difference in pain intensity during movement between the studied
groups, as assessed by the numeric rating scale, is expressed as mean +
SD. Differences were statistically significant at all time points except the
basal one.

Abbreviations: ESPB: erector spinae plane block; QLB: quadratus lum-
borum block; n: number; NRS: numeric rating score; 95% Cl: 95%
confidence interval of the mean difference between both groups;
P value: probability of random chance; SD: standard deviation; PACU:
post-anesthesia care unit; *: statistically significant difference.

Serum CRP (mg/L) is shown in Figure 5. QLB had
a statistically significant lower level at the 48-hour time
point.

All patients were given rescue analgesia upon
recovery from general anesthesia. So, the duration of
analgesia was related to the duration of surgery, whose
difference was statistically insignificant (p = 0.372). No
case had reported local anesthetic systemic toxicity,
local hematoma or infection, lower limb weakness,
hypotension, bradycardia, desaturation, respiratory
depression or over-sedation.

14.26

16 p <0.001

]
o
5

Mean + SD

y
e —

1st postoperative 24 hours
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5. Discussion

In this prospective, randomized study, the bilateral
ESPB was a simple and effective analgesic technique
for open CRC resection. The patients in this group had
lower pain scores during rest and movement, and less
opioid consumption and looked much more comfor-
table than patients in the group received bilateral
anterior trans-muscular QLB. Dexamethasone is
a commonly used local anesthetic adjuvant to prolong
the duration of analgesia of regional anesthetic tech-
niques with subsequent reduction of postoperative
opioid consumption and its side effects [22].

Although both groups had a satisfactory sensory
block for anterior abdominal wall assessed by the
pinprick test preoperatively, the patients in the QLB
group had higher pain scores at almost all time-
points during rest and movement. They did not
complain of incisional pain, but they usually recov-
ered with severe colicky pain in the upper abdom-
inal compartment. After administration of IV
morphine, pain intensity decreased, but break-
through pain was more frequent.

This agreed to some extent with what Rao and his
colleagues found in their study, which included lapar-
otomy surgeries. They observed a deficient sympa-
thetic blockade and visceral analgesia in the QLB
group despite continuous catheter infusion of the
local anesthetic and fentanyl patient controlled
analgesia (PCA) [23]. However, this contradicted with
many studies that gave the advantage of visceral and
somatic analgesia to QLB. Lee and his colleagues found
that QLB had equal analgesic effect on the paraverteb-
ral block during the first 24 hours in patients who
underwent radical cystectomy. This can be explained
by using higher local anesthetic concentration (ropiva-
caine 0.5%) with dexmedetomidine adjuvant and post-
operative hydromorphone PCA. In addition, radical
cystectomy is confined to the lowermost part of the
abdomen and does not imply extensive visceral
manipulation compared to colectomy surgeries [18].

% Morphine consumption (mg)

p < 0.001

*

+ w
~

mESPB group
l ] QLB group

w
o
b

2nd postoperative 24 hours

Figure 2. Comparison of post-operative morphine consumption between the studied groups. Difference between both groups
was statistically significant (p<0.05) at both time points. Abbreviations: mg: milligram; SD: standard deviation; ESPB: erector
spinae plane block; QLB: quadratus lumborum block; *: statistically significant difference.
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Figure 3. Comparison of total postoperative nausea and vomiting intensity score between the studied groups. Difference between
both groups was statistically insignificant (p=0.074). Abbreviations: PONV: postoperative nausea and vomiting; ESPB: erector
spinae plane block; QLB: quadratus lumborum block.
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Figure 4. Comparison of the serum cortisol level between the studied groups. There was no statistically significant difference
between both groups at any time point. Abbreviations: ug/dL: microgram per deciliter; SD: standard deviation; ESPB: erector
spinae plane block; QLB: quadratus lumborum block.
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Figure 5. Comparison of the serum CRP level between the studied groups. Difference between both groups was statistically
significant (p<0.05) in the post-operative 48-hour time point. Abbreviations: mg/L: milligram per liter; CRP: C reactive protein; SD:
standard deviation; ESPB: erector spinae plane block; QLB: quadratus lumborum block; *: statistically significant difference.



Zhu and his colleagues found that the QLB group had
better analgesia than the control group in patients
who underwent laparoscopic nephrectomy. They
used intraoperative remifentanil IV infusion and post-
operative sufentanil PCA [24].

On the other hand, the patients in the ESPB group
usually recovered with a heaviness or burning pain in the
lower abdominal compartment. They more frequently
expressed their pain as a desire to evacuate bowel or
bladder despite urinary catheterization. They experi-
enced their first colicky pain after postoperative
14 hours. This explains the absence of statistically signifi-
cant difference in NRS during rest between both groups
at this time point. However, their pain was easily con-
trolled by either intravenous morphine or ketorolac with
less frequent breakthrough pain. This agreed with many
studies that proved adequate analgesic and opioid spar-
ing efficacy of ESPB that was comparable to the paraver-
tebral block and excelled many other blocks in different
types of surgeries such laparotomy, laparoscopy, thora-
cotomy, thoracoscopy, nephrectomy, hepatectomy, dis-
tal esophagectomy, cesarean section and spine surgeries
[25]. Therefore, cumulative morphine consumption dur-
ing first and second postoperative 24 hours was lower in
the ESPB group than in the QLB group. Subsequently, the
total PONV intensity score was lower in the ESPB group
without statistically significant difference.

Pain observed in both groups can be explained by
deficient coverage of the whole abdominal cavity,
which requires blocking of the splanchnic and sacral
pelvic nerves whose cell bodies are located in the thor-
acolumbar and lumbosacral dorsal root ganglia [26].

There was no statistically significant difference in
the serum cortisol level between both groups at any
time point, reflecting the capability of surgical cortisol
response to overcome the circadian rhythm and any
inhibitory effect of analgesic techniques [27]. The
serum CRP level did not have a statistically significant
difference between both groups except at the post-
operative 48-hour time point. This can be explained by
the absence of the important effect of neural blockade
on inflammatory responses as they are independent of
neural stimulation and pain [4]. However, the signifi-
cant difference observed at the postoperative 48-hour
time point can be explained by the immunosuppres-
sive properties of morphine whose cumulative con-
sumption was higher in the QLB group [28].

This study has some limitations. Firstly, NRS is
a subjective indicator, but it is quick and easy [29].
Secondly, the sample size is not large enough to deter-
mine small differences between the two blocks in terms
of effects and complications. Thirdly, regional use of
dexamethasone as a local anesthetic adjuvant is off-
label, but we wanted to be sure about its delivery to
the site of action as long as we did not exceed the ceiling
dose, 4 mg [30].
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Despite these limitations, this study is important as
it compares the QLB, whose body of literature is lim-
ited, with ESPB, which is a relatively novel analgesic
technique in abdominal surgeries like colectomy. This
study evaluates their analgesic efficacy alone without
any adjuvant analgesics that could mislead the results.
Additionally, it spots light on stress response and two
of its biomarkers in an attempt for more objective
evaluation and monitoring of immune competence
and outcome in cancer surgical patients.

6. Conclusion

ESPB provides adequate analgesic coverage with lower
pain scores, less frequent and easily controlled break-
through pain, less cumulative morphine consumption,
and lower intensity of postoperative nausea and
vomiting than trans-muscular QLB. Therefore, ESPB is
recommended to be a part of multimodal analgesia for
open colorectal surgeries. Further studies are required
for further monitoring of stress response, immune
markers and long term outcome and implementation
of multimodal analgesia as a part of ERAS protocols.
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