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Introduction: Multimodal analgesia is an effective
way to control pain and limit opioid use after surgery.
The quadratus lumborum block and paravertebral block
are two regional anesthesia techniques that leverage
multimodal analgesia to improve postoperative pain
control. We sought to compare the efficacy of these blocks
for pain management following radical cystectomy.
Materials and methods: We performed a retrospective
review of radical cystectomy patients who received bilateral
continuous paravertebral blocks (n = 125) or bilateral
single shot quadratus lumborum blocks (n = 50) between
2014-2016. The primary outcome was postoperative opiate
consumption on day 0. Secondary outcomes included self-
reported pain scores and hospital length of stay.

Results: Quadratus lumborum block patients had
similar opioid use on postoperative day 0 compared with
paravertebral block patients (29 mg versus 30 mg, p = 0.90).
Pain scores on postoperative day 0 were similar between
quadratus lumborum block and paravertebral block groups
(4.0 versus 3.8, p = 0.72); however, the paravertebral block
group had lower pain scores on days 1-3 compared with the
quadratus lumborum block group (all p < 0.05). Hospital
length of stay was similar between groups (6.6 days versus
6.2 days, p = 0.41).

Conclusions: There were no differences in opioid
consumption among patients receiving bilateral single
shot quadratus lumborum blocks and bilateral continuous
paravertebral blocks after radical cystectomy. These
data suggest that the quadratus lumborum block is a
viable alternative for delivering multimodal analgesia in
cystectomy patients.
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Introduction

Multimodal analgesia is an effective way to improve
pain control and limit opioid use after surgery.
Regional analgesia is an important element of
multimodal analgesia that has gained traction because
it blocks nociceptive input from the surgical site to
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the spinal cord with minimal side effects. For this
reason, regional analgesia may have important benefits
for bladder cancer patients undergoing cystectomy
since this surgery is associated with significant pain
that delays recovery.! After this surgery, patients
typically require substantial postoperative opioid
administration to help patients control their pain.
However, opioid analgesics have a range of dose-
dependent adverse effects including ileus, nausea,
vomiting, sleep disturbance, immunosuppression,
and urinary retention.? Minimizing the pain and
opioids use postoperatively through the use of regional
analgesia for radical cystectomy would benefit patients
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by limiting opioid side effects and enhancing recovery.?

Several different techniques of regional analgesia
have been found to target the abdominal region.
The paravertebral block utilizes the paravertebral
space and its open cephalo-caudad contiguity to
introduce local anesthetic across multiple dermatomal
levels to effect neural blockade for either thoracic or
abdominal surgeries, depending on the thoracic level
of block placement. It is a well-established technique
thought to have at least equivalent analgesic efficacy
as epidural analgesia.*> Another novel regional
anesthetic technique is the quadratus lumborum
block, which was first described in 2007; it involves
the injection of local anesthetics into the space that lies
between the medial layer of the thoracolumbar fascia
and the quadratus lumborum muscle.® Compared
to the paravertebral block, the quadratus lumborum
block may provide analgesia to more dermatomes.”
Researchers have postulated that it acts as an indirect
paravertebral block with local anesthetic spread
medially into the paravertebral space.”” Studies have
suggested that its action remains more peripheral,
blocking the radicular innervation from T6-L2 as
the nerves course laterally along the transversalis
and thoracolumbar fascia. Several case reports have
shown the efficacy of the quadratus lumborum block
in controlling pain following laparotomy."** To our
knowledge, there are no direct comparisons between
the paravertebral and quadratus lumborum blocks.

To compare the efficacy of these two techniques, we
conducted a retrospective review comparing radical
cystectomy patients who received either paravertebral
block or quadratus lumborum block as part of their
postoperative care. We evaluated the association of
each regional analgesic technique with postoperative
opioid use and self-reported pain scores. The purpose
of this study is to better define the analgesic efficacy
of the quadratus lumborum block for laparotomy and,
more specifically, to examine its viability as a regional
analgesia technique for radical cystectomy.

Materials and methods

Study population

We performed a retrospective review of 175 patients
who underwent a radical cystectomy between May
2014 and June 2016 at our institution. Due to a protocol
change in January 2016, radical cystectomy patients
transitioned from receiving continuous bilateral
paravertebral blocks to receiving bilateral single shot
quadratus lumborum blocks. We identified 125 radical
cystectomy patients who had received a paravertebral
block and 50 radical cystectomy patients who had
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Protocol Implementation

125 Paravertebral
Block

50 Quadratus
Lumborum Block

June 2016

January 2016

Figure 1. Paravertebral block patients (N = 125)
were collected prior to January 2016. The protocol
implementation in January 2016 represents change to
quadratus lumborum blocks (N = 50).

received a quadratus lumborum block, Figure 1. All
patients were continuous. We excluded 7 paravertebral
block patients and 3 quadratus lumborum block
patients due a prior history of chronic pain or regular
preoperative use of pain medications.

Analgesia protocol
All patients received their blocks prior to surgery
in a preoperative holding area. All blocks were
conducted only after establishing intravenous access
and application of standard monitoring. Patients
typically received mild sedation with small doses of
fentanyl and midazolam prior to the procedure. All
blocks were conducted under sterile conditions. No
other changes in pain adjuncts differed between the
two groups other than the type of pain block provided.
Patients with a quadratus lumborum block received
bilateral single shot injections. With the patient
positioned supine and tilted laterally by placing a
rolled blanket under the hip, a low-frequency curved
array ultrasound probe with sterile sleeve was placed
horizontally at the umbilicus and moved laterally over
the triangle of Petit. A quadratus lumborum block
was performed on each side using a 22-gauge, 8-cm
Tuohy needle.* Needle positioning was confirmed
by careful hydro-dissection with normal saline and,
after negative aspiration, 20 mL of 0.5% ropivacaine +
dexmedetomidine 30 mcg + dexamethasone 4 mg was
injected and appropriate, posterior spread observed.
Patients receiving a paravertebral block were given
a continuous, catheter-based infusion, which was
discontinued on postoperative day 2. Lidocaine 1%
was infiltrated subcutaneously 2.5 cm lateral bilaterally
to the T9 or T10 spinous process. An 18-gauge, 9 cm
Tuohy needle was introduced perpendicular to the
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skin, finding contact with the transverse process. The
needle was then readjusted in a caudal direction and
reinserted inferior to the transverse process to a depth
approximately 1 cm deep to the point of contact with
bone. After proper siting of the needle and negative
aspiration of blood or cerebrospinal fluid, 5 mL 0.5%
ropivacaine was injected and a 20-guage closed tip
catheter was inserted to a depth of 5 cm beyond the tip
of the needle. An additional 10 mL 0.5% ropivacaine
was then injected in 5 mL increments through the
catheter to complete a total initial dose of 15 mL 0.5%
ropivacaine. Postoperatively, these catheters were
connected to infusion pumps infusing lidocaine 0.25%
at rates varying between 7 mL/h-10 mL /h.
Following surgery, patients were given
hydromorphone administered as patient controlled

analgesia. These were discontinued when the patient
was able to tolerate oral intake. For the duration of
the hospitalization, patients were given oral opiates
as needed.

Outcomes

Opioid consumption was tabulated for each postoperative
day. Our primary outcome was oral morphine equivalents
(OME) within the first 24 hours since that is the typical
duration of the single shot quadratus lumborum blocks.
Opioid use was converted to oral morphine equivalents
(OME) using the following: 1 mcg fentanyl IV = 0.2 mg
morphine PO; 1 mg oxycodone PO = 1.5 mg morphine
PO 1 mg hydromorphone IV = 17.5 mg morphine PO;
1 mg hydrocodone PO = 5 mg morphine PO."” Pain
scores were reported using a standard verbal analog scale

TABLE 1. Demographic and operative characteristics of the study population

Demographics

Age, years, mean (SD)
BMI, kg/m?, median [IQR]
Sex (%)

Male

Female

Race (%)
White
Non-white

Marital status (%)
Married
Non-married

ASA comorbidity grade (%)
<2
3
4

Operative data
Total operative time, mins, mean (SD)
Time of surgery completion, hours, mean (SD)
Length of stay, days, mean (SD)
Preoperative creatinine, mg/dL, mean (SD)
Postoperative creatinine, mg/dL, mean (SD)
Preoperative hemoglobin, mg/dL, mean (SD)
Postoperative hemoglobin, mg/dL, mean (SD)
Temperature at end of case, °C, mean (SD)

BMI = body mass index; IQR = interquartile range; SD = standard deviation; ASA = American Society of Anesthesiologists

Physical Status Classification System

*p values for continuous variables generated from Student t tests or Wilcoxon rank sum tests and categorical variables generated

from chi-square tests

Paravertebral Quadratus p value*
block lumborum block
(n =125) (n = 50)
69 (9) 69 (11) 0.92
28 [25-31] 28 [24-31] 0.88

0.58
96 (77) 78 (78)
28 (23) 22 (22)

0.15
120 (96) 45 (90)
28 (23) 5 (10)

0.73
90 (72) 34 (68)
35 (28) 16 (32)

0.25
22 (18) 4(8)
90 (72) 39 (78)
13 (10) 7 (14)
278 (70) 285 (63) 0.51
14.1 (1.7) 14.4 (1.9) 0.48
6.6 (2.6) 6.3 (2.1) 0.41
1.2 (0.6) 1.1 (0.4) 0.30
1.1 (0.6) 1.1 (0.5) 0.44
11.4 (1.8) 11.4 (1.8) 0.93
9.7 (1.5) 9.8 (1.6) 0.93
36 (1) 36 (1) 0.32
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at rest. This consisted of an 11 point (0-10) scale, with
0 representing no pain and 10 representing the “worst
painimaginable”. Recorded pain scores throughout each
day were averaged for each patient. Additional data
collected included patient demographics, pathologic
characteristics, and operative laboratory data.

Statistical analysis

Demographic, operative, clinical, and pathologic
characteristics were compared between the radical
cystectomy patients who received either the quadratus
lumborum block or the paravertebral using a Student t
test or Wilcoxon rank sum test for continuous variables,
and chi-square or Fisher’s exact test for categorical
variables. Statistical analyses were performed using
SPSS (version 22).'% Statistical significance was set at
p <0.05. The University of Pittsburgh institutional review
board approved the study protocol (PRO16040065).

Results

The demographic and operative characteristics of the
study groups are summarized in Table 1. There were
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no differences in respect to age, body mass index, sex,
marital status, and race. No significant differences
existed between the groups in severity of existing
comorbid diseases, which were measured via the
American Society of Anesthesiologists physical status
classification system. The groups had no differences in
operative time, time of surgery completion, creatinine,
and hemoglobin. The hospital length of stay was not
significantly different between groups (6.3 days for the
quadratus lumborum block group versus 6.6 days for
the paravertebral block group, p = 0.41).

Pathologic characteristics of the study groups are
summarized in Table 2. There were no differences in
histology type, grade, T stage, N stage, margin, and
venous/lymphatic vessel invasion.

Postoperative opioid use by day is summarized
in Figure 2. The quadratus lumborum block and
paravertebral block patients had similar opioid
consumption on day 0 (30 mg versus 29 mg, p = 0.90)
and no statistically significant differences on any
postoperative day. There was also no significant
difference in total cumulative postoperative opioid
consumption.

TABLE 2. Pathologic characteristics of the study population

Pathologic characteristics Paravertebral Quadratus p value*
block lumborum block
(n=125) (n = 50)

Histology type (%) 0.30
Urothelial carcinoma 119 (95) 45 (90)
Non-urothelial 6 (5) 5(10)

Grade (%) 0.99
High 121 (97) 48 (96)
Low 4(3) 2(4)

T stage (%) 0.82
T1 or less 34 (27) 17 (34)
T2 28 (22) 11 (22)
T3 42 (34) 14 (28)
T4 21 (17) 8 (16)

N stage (%) 0.89
NX/NO 93 (74) 36 (72)
N1+ 32 (26) 14 (28)

Margins (%) 0.10
Negative 104 (83) 47 (94)
Positive 21 (17) 3(6)

Venous/lympathic vessel invasion (%) 0.11
Absent 83 (66) 26 (52)
Present 42 (34) 24 (48)

*p values for categorical variables generated from chi-square tests
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Figure 2. Mean postoperative opioid use on postoperative
days 0 to 4. Error bars represent the standard deviation.
No statistical differences between groups. Opioid use
was converted to oral morphine equivalents (OME)
through the following: 1 mcg fentanyl IV = 0.2 mg
morphine PO; 1 mg hydromorphone IV = 17.5 mg
morphine PO; 1 mg hydrocodone PO =5 mg morphine
PO15; Day 0 represents the day of the surgery and day 1
represents the first full postoperative day. P values for
continuous variables generated from t tests.

® Paravertebral Block

OQuadratus Lumborum Block
8 - *p<0.05
<001

Pain Score (0-10)
wm

Day 0 Day 1 Day 2 Day 3 Day 4
Postoperative Day

Figure 3. Mean pain scores on postoperative days 0 to 4.
Error bars represent the standard deviation. Asterisks
indicate significant differences between groups,
*p <0.05, ** p <0.01. Pain scores are reported by use
of a standard verbal analog scale, scale of 0 to 10, with
a 0 represents no pain, 10 represents the “worst pain
imaginable. Day O represents the day of the surgery
and day 1 represents the first full postoperative day.
P values for continuous variables generated from
t tests.
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Reported pain scores by day are summarized in
Figure 3. Pain scores on postoperative day 0 were
similar between quadratus lumborum block and
paravertebral block groups (4.0 versus 3.8, p =0.72). The
quadratus lumborum block patients had higher pain
scores on day 1, 2, and 3 compared to the paravertebral
block patients (3.8 versus 3.1, p = 0.04; 3.8 versus 2.5,
p =0.001; 3.2 versus 2.5, p = 0.01).

Discussion

This retrospective review suggests that there were no
differences between the bilateral single shot quadratus
lumborum blocks and the bilateral continuous
paravertebral blocks for postoperative analgesia
following radical cystectomy. Specifically, there was
no difference between groups in terms of opioid
consumption on postoperative day 0 or in cumulative
opioid consumption. Pain scores were equivalent on
postoperative day 0 and hospital length of stay did not
differ between groups.

It is well established that incorporation of regional
analgesia into postoperative pain management
protocols offers superior analgesia in comparison to
opioid-based analgesia and leads to faster hospital
discharge times."”*® In particular, several studies have
examined the role of the paravertebral block in pain
control for abdominal surgery. At our own institution,
researchers found that paravertebral block in radical
prostatectomy patients led to lower postoperative pain
scores and lower total opioid use in comparison to a
control group.”” A meta-analysis of 20 trials of various
abdominal surgeries found that paravertebral blocks
led to lower postoperative pain scores and opioid use
compared to patients receiving no blocks.?’ Thus, the
pain scores and opioid use for our radical cystectomy
patients receiving paravertebral blocks represent an
improvement compared to patients not receiving
blocks.

To our knowledge, this is the first study that
compares the efficacy of the quadratus lumborum
block and the paravertebral block for any surgery.
Studies on the quadratus lumborum block are actually
quite limited. In 2013, the first case report validated the
quadratus lumborum block effect as a sensory block
for use in major laparotomy."> Only one randomized
controlled trial has investigated the clinical use of the
quadratus lumborum block. It found that patients
who had received a quadratus lumborum block during
cesarean delivery had lower 24 hour postoperative
opioid use and dynamic pain scores compared to
patients who only received saline."! The results of
the present study demonstrate that the quadratus
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lumborum block and paravertebral block provide
similar improvements in opioid use management in
radical cystectomy patients.

It is important to note that this study compares
a continuous regional technique with a single shot
technique. In light of this fact, the similar outcomes
between groups are rather surprising. Studies have
previously established that intravenous lidocaine
significantly reduces pain, opiate consumption,
duration of ileus, and hospital length of stay following
laparotomy.? The comparative pain scores on day 0
then increased pain scores on subsequent days until
the continuous catheters are discontinued follow the
expected pattern of pain control of the pain blocks.
However, given this, one would have expected
superior analgesia, reduced opioid consumption, and
shorter hospital stay in the continuous paravertebral
block group. That this did not occur speaks to the
potential potency of the quadratus lumborum block
technique in controlling opiate use.

Previous studies have found physiologic differences
between the two blocks. The quadratus lumborum
block may offer an advantage in its ability to broadly
spread local anesthetic across many dermatomes. A
single shot quadratus lumborum block can spread
local anesthetics to dermatomes from the T6-L2
segments.” The paravertebral block covers no more
than 3-6 dermatomes from the site of infusion.® Our
data suggest that these physiologic differences do not
translate to differences in clinical outcomes for radical
cystectomy patients.

There are several limitations in this study. First,
the study compares a continuous with a single shot
technique. Thus, the most accurate comparison of the
techniques would focus on postoperative outcomes
within the first 24 hours following surgery. Second,
the small sample size and retrospective nature of
the study may limit detection of small differences
between the two techniques and increases the risk of
unrecognized confounding variables. Third, patients
received the procedure from different surgeons, which
may introduce variability in outcomes. However, the
same surgeons performed these procedures for both
treatment groups equally, thus limiting the potential
of surgical differences among groups. Lastly, data
acquisition through review of the electronic medical
record may have underestimated the prevalence of
side effects, such as ileus and nausea in either of these
two patient groups.

Despite these limitations, the results of this study are
important as they add to the limited body of literature
indicating the potential use of the quadratus lumborum
block in abdominal surgery. To our knowledge, this
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is the first study to report the use of the quadratus
lumborum block in cystectomy patients and the first to
compare it directly to the paravertebral block.

Conclusion

This study demonstrates that there were no differences
in opioid requirement between the bilateral single shot
quadratus lumborum blocks and bilateral continuous
paravertebral blocks following radical cystectomy.
These data suggest that the quadratus lumborum block
is a viable alternative as a peripheral neural blockade
component of multimodal analgesia in cystectomy
patients. This study adds to the limited literature
on the efficacy of the quadratus lumborum block in
abdominal surgical procedures. Given its efficacy,
further studies are warranted that both explore the
potential cost savings of single quadratus lumborum
blocks and the potential benefit of performing
continuous quadratus lumborum blockade.
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