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Purpose: To evaluate the effect of ultrasound-guided quadratus lumborum block (QLB) 
preemptive analgesia on recovery in colon cancer patients undergoing open radical surgery 
and provide reference for its clinical application.
Methods: From July 2019 to June 2020, according to the anesthesia method, 56 patients 
who received open radical colon surgery were divided into two groups: Group Q (n=27), 
which received QLB combined general anesthesia, and Group C (n=29), which received 
general anesthesia only. Both groups were given self-controlled intravenous analgesia pump 
after surgery. The primary outcome is a series of parameters representing postoperative 
recovery. The secondary outcome was VAS scores and opioid consumption.
Results: The first time of getting up, flatus, taking semi-liquid diet and the postoperative 
hospital stay in Group Q were significantly reduced (P<0.01). The rest and active VAS scores 
were significantly lower in Group Q (P<0.01). The opioids consumption was significantly 
decreased in Group Q (P<0.05).
Conclusion: The application of ultrasound-guided QLB preemptive analgesia in open 
radical colon cancer surgery can significantly enhance the postoperative analgesia effect, 
reduce opioid consumption, and accelerate the postoperative recovery of the patients.
Clinical Trial Registration Number: The Chinese Clinical Trial Registry (ChiCTR- 
2000034824).
Keywords: colon cancer, open radical surgery, quadratus lumborum block, ultrasound 
guidance, preemptive analgesia, postoperative recovery

Introduction
Colon cancer is one of the most common malignant tumors in digestive tract, the 
morbidity and mortality are increasing year by year, and so far surgery remains the 
mainstream curative treatment for colon cancer.1–3 Postoperative pain can delay the 
wound healing, the first ambulation and the recovery of intestinal tract, leading to 
the patient’s body in a stress status, which results in the damage of immune 
function, thus promoting the recurrence and metastasis of tumor after surgery, 
and delaying the overall postoperative recovery speed.4–12 It has been demonstrated 
that scientific and reasonable pain management is helpful to reduce complications 
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and accelerate the recovery of patients.13 For a long time, 
opioids have played a major role in postoperative analge-
sia, but heavy use of these drugs will cause adverse reac-
tions such as nausea, vomiting and enteroparalysis, which 
is not conducive to rapid recovery after surgery. At pre-
sent, preemptive analgesia has been defined as a clinical 
anesthesia technique and/or multi-drug combination 
analgesic treatment, which anticipates that pain can be 
modified by analgesic nerve blocks prior to tissue trauma 
with its resultant release of nociceptive stimuli and prevent 
central sensitization.14,15 In recent years, with the devel-
opment of ultrasound visualization technology, regional 
block technique has become a hot spot in the field of 
anesthesia. Quadratus lumborum block (QLB) provides 
a local block through the local anesthetic in the paraver-
tebral space. QLB decreases the dose of opioids, reduces 
adverse reactions and accelerates the recovery of 
patients.16,17 However, it is still unclear if QLB has effects 
on recovery in post-operation patients. Here, in this retro-
spective study, through evaluating the impact of QLB 
preemptive analgesia on postoperative analgesia and 
recovery speed of colon cancer patients receiving open 
radical surgery, we aim to verify the safety and effective-
ness of QLB preemptive analgesia, and provide reference 
for its clinical application.

Materials and Methods
General Data
This study is a clinical retrospective cohort study, which 
was registered at the Chinese Clinical Trial Registry 
(ChiCTR-2000034824), was approved by the Research 
Ethics Committee of the second Hospital of Shandong 
University (No: KYLL-2020LW-043), and was conducted 
in accordance with the Declaration of Helsinki. The writ-
ten informed consent was waived, due to no damage to 
patients or conflicts of interest. The confidentiality of 
patient data was guaranteed according to the requirements 
of the Ethics Committee. A total of 56 colon cancer 
patients who underwent open radical surgery in 
the second hospital of Shandong University between 
July 2019 and June 2020 were included in the study. The 
data extracted from clinical electronic medical record sys-
tem, and then according to the anesthesia method the 
patients were divided into two groups: QLB group 
(Group Q, n=27) and control group (Group C, n=29). 
Inclusion criteria: 30–65 years old; ASA class II–III; The 
diagnosis of colon cancer by pathological examination was 

consistent with the surgical indications; The same surgical 
technique applied to all patients (The surgery was per-
formed through a paramedian incision in the lower abdo-
men, the length of the incision site was about 13 cm, the 
length of the removed bowel was 15 cm or so, and the 
lymph nodes around the bowel and the root of mesentery 
were cleaned.); Total intravenous anesthesia or combined 
QLB3 (anterior QLB) was applied to all operations; All 
surgeries and anesthesia management were carried out by 
the same team; patients signed the informed consent for 
48-hour postoperative analgesia, and sufentanil was used 
for emergency analgesia when PCIA was insufficient. 
Exclusion criteria: preoperative cognitive dysfunction; 
severe cardiopulmonary dysfunction; severe liver or kid-
ney dysfunction (CHILD grade less than 10 and the crea-
tinine at 451–707 mol/L respectively.); hematological 
system disease, coagulation abnormality or anticoagulation 
treatment; distant organ metastasis; recent take of analge-
sics; past history of abdominal surgery; preoperative che-
moradiotherapy; emergent operations for complete 
obstruction or bleeding; regional block contraindications 
or complications; failure to complete data collection and 
follow-up.

Anesthetic Methods
Patients were regularly fasted for 6 to 8 hours before 
surgery. After entering the operating theatre, the patients 
inhaled oxygen through nose and non-invasive blood pres-
sure was measured. ECG and pulse oxygen saturation 
were monitored, and were given heat preservation. 
Before induction of general anesthesia, the QLB3 
approach18 was used to perform bilateral ultrasound- 
guided quadratus lumborum block in Group Q: the patient 
was placed in the lateral position, and a low-frequency 
probe was placed between the iliac crest and costal margin 
to scan laterally. After identifying the external abdominal 
obliques, internal abdominal obliques, and transverse 
abdominal muscles, the probe was slid to the rear, and 
the goal is to find the third lumbar transverse process, 
psoas muscles, quadratus lumborum and erector spinae 
muscles. By using the short-axis in-plane technology, the 
22 G needle tip was delivered to the place between the 
quadratus lumborum and psoas major muscles. If no blood 
is drawn back, an injection of 1 mL of normal saline was 
made to confirm the injection plan by visualizing the 
dissection between the two muscles. Once confirmed, 
a 0.3% ropivacaine solution (0.4 mL/kg) was injected 
between the fascias of the two muscles on each side 
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(Figure 1). After injection, the psoas muscle was sup-
pressed by the local anesthetic, which can initially prove 
that the injection was successful. After 10–20 min, the 
pain of blocked area was evaluated via pinprick test. If 
the local blocks were satisfying, the general anesthesia 
would be performed. Both groups of patients were given 
endotracheal intubation anesthesia with propofol, sufenta-
nil, remifentanil and cisatracurium, and PCIA was per-
formed immediately after the surgery. The formula was: 
sufentanil 2 μg/kg diluted to 100 mL with normal saline, 
initial load was 5 mL, background dose was 2 mL/h, 
locking time 15 min, additional amount was 0.5 mL.

Observation Index
(1) Gender, age, weight, body mass index (BMI), 
American Society of Anesthesiologists (ASA) classifica-
tion, preoperative albumin level, preoperative hemoglobin 
level, the duration of anesthesia and surgery, intraoperative 
blood loss, intraoperative fluid replacement, lesion site, 
type of colectomy, removal time of drainage, and intrao-
perative urine volume were observed.

(2) The visual analog scores (VAS) (0–10 points) of 
rest pain (such as bed resting pain) and active pain (such 
as cough pain and the pain caused by body turnover) were 
observed at 0 h (T1), 12 h (T2), 24 h (T3) and 48 h (T4) 
after surgery.

(3) The recovery of the two groups was observed, 
including the first time of getting up, the first time of 
flatus, the first time to intake semi-liquid diet, and post-
operative hospital stay.

(4) Opioid analgesics used during and 48 h after the 
operation were observed, including remifentanil dosage, 
intraoperative sufentanil dosage, and postoperative sufen-
tanil dosage.

(5) The incidence of adverse reactions, such as drowsi-
ness, nausea, vomiting, itching, urinary retention, respira-
tory depression (RR<10 bpm lasting for more than 10 
min), bradycardia (HR<50 bpm) and hypotension 
(BP<30% of the baseline value) within 48 
h postoperatively were observed.

Statistical Analysis
The sample size was calculated by PASS 11.0 (NCSS-PASS 
11, USA). According to the preliminary experiment results, 
the principal parameter-postoperative VAS (rest pain) at 24 
h was 2.6±0.9 in Group Q and 3.5±1.1 in Group C. The 
power of the endpoint is calculated based on a two sample 
t-test with a significance level of 5%, and the β power is 
0.20. The sample size of each group is calculated 18 cases 
by the software and considering a 20% dropout rate; then, 46 
patients (23 patients per group) should be sufficient in the 
present trial; hence, the sample size (n=56) meets the 

Figure 1 The ultrasound view of the QLB3. Medicine: drug solution. The arrow denotes the puncture path of the needle. Compared with left picture, the psoas muscle in 
right picture is pressed down by the drug solution. 
Abbreviations: QL, quadratus lumborum; PM, psoas major muscle; L3 TP, the third lumbar transverse process.
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requirements and the results are credible. IBM SPSS 
Statistics for Windows, version 23.0 (IBM Corp, Armonk, 
NY, USA) was used for data analyses. Normality was tested 
using the Kolmogorov–Smirnov test. A repeated-measures 
analysis of variance was applied for comparisons between 
the two groups at different time points. Intragroup compar-
isons were performed using the Student’s t-test or Mann– 
Whitney U-test. Qualitative variables were compared using 
the chi-square (χ2) test or Fisher’s exact test. P<0.05 were 
considered statistically significant. Data are expressed as 
mean ± standard deviation (SD) or the number (proportion) 
as appropriate.

Results
Eventually, 27 patients in Group Q and 29 patients in 
Group C who met the criteria were enrolled. Patients 
demographics for the two groups were comparable. 
There were no statistically significant differences between 
the two groups in gender, age, weight, BMI, ASA classi-
fication, preoperative albumin level, preoperative hemo-
globin level, the duration of anesthesia and surgery, 
intraoperative blood loss, intraoperative fluid replacement, 
lesion site, type of colectomy, removal time of drainage, 
and intraoperative urine volume (P>0.05, Table 1). The 
VAS scores of rest pain and active pain in Group Q were 
significantly lower compared with that of Group C at all 
time points (P<0.01, Figure 2). Regarding postoperative 
recovery, the first time of getting up, the first time of flatus, 

the first time to intake semi-liquid diet, and postoperative 
hospital stay in Group Q were significantly reduced com-
pared with those in Group C (P<0.01, Figure 3). The 
dosage of remifentanil, intraoperative sufentanil and post-
operative sufentanil in Group Q were significantly less 
than Group C, respectively (P<0.05, Figure 4). There 
were no statistical differences in adverse reactions sepa-
rately in both the groups (P>0.05, Table 2).

Discussion
The most important finding of the study was that the 
application of ultrasound-guided QLB preemptive analge-
sia in open radical colon cancer surgery can significantly 
accelerate the postoperative recovery of the patients, 
enhance the postoperative analgesia effect, and reduce 
opioid consumption. Open surgery is still the most typical 
operation in intestine malignancies, despite the develop-
ment of laparoscopic operations. We appreciate the merits 
of laparoscopic operations, such as fast recovery and 
reduced tissue damage. However, laparoscopic surgery 
could not completely substitute open surgery in several 
circumstances, including vast tumor invasions and emer-
gency operations.1,19–23 In fact, due to various reasons, 
surgeons mainly perform open surgery in our hospital. 
However, due to the factors such as surgical injury, 
organ stretch ischemia, inflammatory exudate stimulation 
in abdominal cavity and large incision in the abdominal 
wall, patients can feel moderate-to-severe pain after 

Table 1 Comparison of Demographic Data and Characteristics in the Two Groups

Indicators Group Q (n=27) Group C (n=29) P

Gender (male/female, case) 17/10 21/8 0.45

Age (years) 51.6 ± 5.9 52.2 ± 3.5 0.64

Weight (kg) 63.5 ± 8.2 64.2 ± 8.6 0.52
BMI (kg/m2) 21.7 ± 0.9 21.3 ± 1.5 0.18

ASA grade (II/III, case) 10/17 10/19 0.84

Preoperative albumin level (g/L) 40.2 ± 6.2 38.3 ± 6.1 0.25
Preoperative hemoglobin level (g/L) 123.2 ± 18.9 125.2 ± 20.6 0.70

Lesion site (AC/DC/SC, case) 3/9/15 1/12/16 0.55

Type of colectomy (left/right/sigmoid, case) 3/9/15 1/12/16 0.55
Anesthesia time (min) 184.5 ± 18.0 187.5 ± 19.4 0.56

Surgery time (min) 167.0 ± 13.5 173.5 ± 23.4 0.21

Intraoperative blood loss (mL) 189.6 ± 36.4 202.4 ± 46.3 0.26
Intraoperative fluid replacement (mL) 1775.9 ±303.2 1878.6 ± 384.5 0.27

Urine volume (mL) 410.7 ± 36.3 396.6 ± 27.3 0.11

Removal time of drainage (day) 5.7±1.5 6.5±1.7 0.09

Notes: Data are presented as the mean ± SD or number; Continuous data were compared by Student’s t-test or repeated-measures analysis of variance; categorical data 
were compared by Fisher’s exact test; ranked data were compared by Mann–Whitney U-test. 
Abbreviations: BMI, Body mass index; ASA, American Society of Anesthesiologists; AC, ascending colon; DC, descending colon; SC, sigmoid colon; SD, standard deviation.
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Figure 3 Comparison of postoperative recovery in the two groups. The first time of getting up (A), The first time of flatus (B), The first time of intake semi-liquid diet (C), 
Postoperative hospital stay (D). Data represent the mean ± SD, compared with Group C, *P<0.01. Continuous data were compared by Student’s t-test.

Figure 2 Comparison of postoperative pain scores in the two groups. The VAS scores of rest pain (A) and active pain (B) in the both groups at 0 h (T1), 12 h (T2), 24 
h (T3) and 48 h (T4) after surgery. Data represent the mean ± SD, compared with Group C, *P<0.01. Data were compared by Mann–Whitney U-test. 
Abbreviation: VAS, visual analog scores.
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surgery.4,24 The postoperative pain of the surgery mainly 
includes abdominal incision pain, visceral pain and inflam-
matory pain. Thus, it is necessary to use a variety of 
analgesic measures or drugs to treat the pain caused by 
various reasons, so as to achieve good analgesic effect. In 
recent years, preemptive analgesia has gradually devel-
oped into a preventive analgesic measure, which inter-
venes before the harmful stimulation acting on the body. 
It can weaken or suppress the surgical stress, inhibit the 
central or peripheral nerve sensitivity, and reduce or elim-
inate the pain caused by the harmful stimulation, so as to 
achieve effective analgesia, reduce the dosage of analgesic 
drugs and reduce adverse reactions.25,26 Opioids are the 
main drugs for preemptive analgesia with definite effect, 
but they have many adverse reactions, which may delay 
the postoperative recovery of patients.27,28 As a new 

truncal nerve block technique, ultrasound-guided QLB is 
accurate, safe and effective which is very widely used in 
clinical practice. Hansen et al16 revealed ultrasound- 
guided QLB for elective cesarean section significantly 
reduces postoperative opioid consumption and prolongs 
time to the first opioid request. Kwak et al29 reported 
that preoperative unilateral QLB successfully decreased 
postoperative pain and opioid consumption after laparo-
scopic nephrectomy. In a randomized controlled trial, 
Öksü et al30 showed that QLB provided longer and more 
effective postoperative analgesia compared with the trans-
versus abdominis plane block in pediatric patients under-
going unilateral inguinal hernia repair or orchiopexy. 
Several studies have shown that the nerve block used for 
preemptive analgesia can produce better analgesic effect, 
and it has the advantages of stable hemodynamics, reduced 
opioid dosage and less adverse reactions.31,32 The mechan-
ism of QLB is that the drug is injected into the space 
between the quadratus lumborum and its surrounding fas-
cia to block the innervation of the anterior abdominal wall, 
and the block range can reach T7-L4 segment. The drug 
diffuses into the paravertebral space through the thoraco-
lumbar fascia, and blocks part of the sympathetic nerve, 
thus blocking part of the visceral pain. The distribution of 
the blood vessels on the plane of quadratus lumborum is 
less, and the absorption of the drug through the blood 
vessels is less and slow. Therefore, QLB yields prolonged 
analgesic effect that can reach up to 48 h.33–36 Several 
studies have shown that QLB3 provided more effective 
and longer lasting postoperative analgesia and lower 
opioid consumption compared to QLB1 or QLB2.37,38 

So, we preferred to choose QLB3 in our hospital.

Figure 4 Comparison of analgesic drugs dosage in the two groups. Intraoperative 
sufentanil dosage (A), Postoperative sufentanil dosage (B), Remifentanil dosage (C). 
Data represent the mean ± SD, compared with Group C, *P<0.05. Continuous data 
were compared by Student’s t-test.

Table 2 Comparison of Adverse Reactions After Operation 
(Case)

Indicators Group 
Q (n=27)

Group 
C (n=29)

P

Drowsiness 1(3.7%) 2(6.9%) 0.09

Nausea 2(7.4%) 5(17.2%) 0.42
Vomiting 1(3.7%) 3(10.3%) 0.61

Itching 1(3.7%) 2(6.9%) 1.00

Urinary retention 0(0%) 3(10.3%) 0.24
Respiratory 

depression

0(0%) 1(3.4%) 1.00

Bradycardia 0(0%) 1(3.4%) 1.00

Hypotension 0 0 —

Notes: Data are expressed as number (percentage); Categorical data were com-
pared by Fisher’s exact test.
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Results showed that the VAS scores of rest pain and 
active pain within 48 h postoperatively in Group Q were 
significantly lower than those in Group C (P<0.01), which 
is very similar to that of Deng et al39 that the QLB is 
a more effective postoperative analgesia in patients under-
going laparoscopic colorectal surgery, and which is con-
sistent with the results of Kukreja et al31 indicating that 
QLB preemptive analgesia complies with the concept of 
multimodal analgesia: using analgesic drugs that have 
different mechanisms can create an additive or synergistic 
effect, thereby enhancing the analgesic efficacy.40,41 QLB 
preemptive analgesia can block part of visceral pain by 
blocking part of the sympathetic nerve, reduce incision 
pain by blocking nerve fiber impulse conduction, and 
inhibit the release of inflammatory factors by reducing or 
preventing stress response, so as to reduce inflammatory 
pain.42

Postoperative recovery speed is closely associated 
with the extent of surgical trauma, postoperative analge-
sia, early postoperative ambulation, and postoperative 
intestinal function recovery.43,44 Our results showed that 
these parameters in Group Q were significantly improved 
compared with those in Group C (P<0.01). Our findings 
are very similar to those of Wang et al,45 who reported 
that QLB significantly reduced perioperative opioid 
requirement, alleviated postoperative analgesia, shor-
tened the time to first ambulation and flatus, and accel-
erated postoperative recovery of the patients undergoing 
laparoscopic colorectal surgery. In a randomized con-
trolled trial, Zhu et al46 study reported that QLB could 
improve recovery and postoperative cognitive function in 
elderly patients undergoing laparoscopic radical gastrect-
omy after surgery. The sustained pain control provides 
several benefits. For example, it reduces the usage of 
opioid drug, which subsequently prohibits intestinal peri-
stalsis and facilitates early ambulation. On the other 
hand, it accelerates the fast recovery and early 
discharge.25,47,48

The dosage of remifentanil, intraoperative sufentanil 
and postoperative sufentanil in Group Q were significantly 
less than Group C, respectively (P<0.05), indicating that 
QLB preemptive analgesia can significantly reduce post-
operative pain, which is consistent with the results of 
Kadam et al.49 In a systematic review and meta-analysis, 
Korgvee et al50 revealed that QLB could reduce postopera-
tive opioid consumption and prolonged the time to the first 
rescue opioid analgesic after abdominal and hip surgery. 
Surgical factors, residual anesthetics and postoperative 

analgesics may cause adverse reactions such as drowsi-
ness, nausea, and vomiting.51 The results also showed that 
there were no significant differences in adverse reactions 
in both groups (P> 0.05). All these indicated that the QLB 
and the dosage of opioids were safe.

Our study had some limitations: (1) The current study is 
a retrospective trial, while a prospective randomized control 
trial might be more convincing. (2) Since several approaches 
were developed for QLB, it might be necessary and interest-
ing to compare among different approaches. (3) The remi-
fentanil can induce tolerance and hyperalgesia, which has not 
been taken into account, so that, this probably affects the 
postoperative pain score and opioid consumption. (4) Since 
our conclusion was based on a single-center study, a multi- 
center study with increased cases might further confirm the 
validity of our results.

In this study, we use multimodal analgesia together 
with QLB to preemptive analgesia. It happens that such 
a method is consistent with the recent concept of the 
ERAS, which is popular worldwide. Although ERAS has 
not been widely utilized in our hospital, we strive to 
optimize the use of perioperative analgesia, which plays 
an important role in the multidisciplinary integration of 
ERAS.

Conclusions
The present study demonstrated that the application of 
ultrasound-guided QLB preemptive analgesia in open radi-
cal colon cancer surgery can significantly enhance the 
postoperative analgesic effect and reduce opioid consump-
tion. Furthermore, it can accelerate the postoperative 
recovery of the patients.
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