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Abstract
Introduction
Quadratus lumborum (QL) block has previously been shown to provide improved analgesia in patients
undergoing primary total hip arthroplasty (THA) under spinal anesthesia when compared to spinal
anesthesia alone. Additionally, recent studies have shown the addition of intrathecal morphine (ITM) to
provide superior postoperative analgesia in patients undergoing various surgical interventions including
total knee arthroplasty under spinal anesthesia with peripheral nerve blockade. At this time, however, there
has not been a study evaluating the effects of intrathecal morphine in patients undergoing THA under spinal
anesthesia with QL block. This study aims to assess if the addition of intrathecal morphine can provide
adequate or even superior postoperative analgesia in patients undergoing primary THA.

Methods
This retrospective study included 26 patients in the spinal/QL block/intrathecal morphine (SA+QLB+ITM)
group, 31 patients in the spinal/QL block group (SA+QLB), and 28 patients in the spinal only (SA or control)
group. Twenty-six patients undergoing primary THA under a combination of spinal anesthesia and
peripheral nerve blockade (quadratus lumborum block) were given a dose of 100 mcg of intrathecal
morphine. Various parameters were evaluated including Post-Anesthesia Care Unit (PACU) and 24-hour
visual analog scale (VAS) scores, time to first opioid use, 24- and 48-hour total opioid use as oral morphine
equivalents (OME), 24-hour ambulation distance, and time from block placement to hospital discharge. The
results were analyzed and compared to patients undergoing primary THA under spinal anesthesia with QL
block (no intrathecal morphine) and compared to a control group of patients undergoing primary THA under
spinal anesthesia only.

Results
The study analysis included 26 patients in the SA+QLB+ITM group, 31 patients in the SA+QLB group, and 28
patients in the SA (control) group. When compared with the control group, the SA+QLB+ITM had lower 24-
hour total opioid usage (mean difference 20.80 OME, CI 6.454 to 35.15, p-value 0.0025), longer time to 1st
opioid use (mean difference -20.51 hours later, p-value .0052), lower 24-hr VAS (difference 2.421, p-value
0.0012, CI 0.8559 to 3.987), and faster time to discharge (16.00 hr earlier, p-value 0.0459). When compared
to the SA+QLB group, the SA+QLB+ITM group only showed a statistically significant difference in faster time
to discharge (19.46 hr earlier, p-value 0.0068). However, while there was no statistically significant
difference in time to 1st opioid use between the control and SA+QLB group, the difference did become
significant when comparing the control to the SA+QLB+ITM group (mean difference -20.51 hours later (p-
value .0052). There was no significant difference in either of the three groups in ambulation distance at 24
hours, PACU VAS, or 48-hour total opioid use.

Conclusion
Our study concludes that the addition of 100 mcg ITM for total hip arthroplasty under spinal anesthesia
improved postoperative analgesia compared to the control group. Also, the ITM group did better with
respect to delay in first opioid use and decreased hospital stay compared to the control and block-only
groups. Our study warrants no more concerns of PONV, pruritus, or respiratory depression with this dose of
ITM and requires standard postoperative care.
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Introduction
Osteoarthritis (OA) continues to be an ever-present source of debilitation and diminished quality of life in
both the obese and elderly populations. Arthroplasty continues to be a popular and effective treatment for
the pain and decreased function associated with OA. Specifically, total hip arthroplasty (THA) continues to
be one of the most frequently performed procedures in the United States [1-3]. It is estimated that more than
450,000 of these procedures are performed in the US per year, and this is projected to increase to 635,000 by
the year 2030 [4].

Postoperative pain control is paramount in THA as it has been associated with earlier mobilization,
decreased length of hospital stay, and increased patient satisfaction [5]. Furthermore, there is a known
negative effect of severe postoperative pain on patient outcomes and morbidity, many of which are sequelae
of limited mobility and extended hospital stays [6]. While this is known, the management of pain in patients
undergoing THA has often been challenging for various reasons due to the complex innervation of the hip
joint and surrounding soft tissues. Additionally, there is a need to balance analgesia with preservation (or
early return) of motor function in order to facilitate early mobilization.

With the increasing incidence of patient comorbidities, performing THA under various combinations of
spinal anesthesia and peripheral nerve blockade has emerged as a viable alternative to general anesthesia,
and many regional techniques have been described to assist in postoperative pain control [7]. Quadratus
Lumborum (QL) block has emerged as a favorable technique, providing a balance of analgesia and intact
motor function. Multiple studies have shown QL block to provide a reduction in pain, opioid consumption,
earlier mobilization, and earlier discharge [8-10].

Intrathecal morphine (ITM) has been studied in hip arthroplasty as far back as 1993. Many studies have since
demonstrated benefits regarding pain control, but often with side effects of pruritis, postoperative nausea
and vomiting (PONV), and respiratory depression [11]. A 2021 meta-analysis by Gonvers et al. showed good
evidence that intrathecal morphine provides effective analgesia after lower limb arthroplasty without an
increased risk of respiratory depression but with an increased rate of PONV [12]. Additionally, this meta-
analysis showed that 100 mcg functions as both a ceiling dose for analgesia and an increased rate of PONV,
but more recent studies have indicated 150 mcg to have similar side effect profiles but improved analgesia
[12,13]. The mechanism of action of IT opioids is complex.

Recent studies have launched into further evaluation of the potential benefits of combining the techniques
of ITM and peripheral nerve blockade in patients undergoing lower limb arthroplasty under spinal
anesthesia. In a study examining total knee arthroplasty, the addition of ITM to peripheral nerve blockade
and spinal anesthesia improved postoperative analgesia and reduced opioid consumption [14]. No similar
study evaluating total hip arthroplasty has been completed. ITM and QL block are separate modalities that
both have demonstrated benefits in patients undergoing THA under spinal anesthesia. However, to our
knowledge, no study has evaluated the effect of the combination of ITM and QL block. Our aim is to evaluate
potential synergistic vs unfavorable effects that the combination may provide to patients undergoing
primary THA under spinal anesthesia.

Materials And Methods
In this retrospective study, approved by the Institutional Review Board (IRB) at the University of Alabama at
Birmingham (IRB 300000976), we selected three groups of patients who had undergone primary total hip
replacement. In this study, we conducted a retrospective chart review of 85 patients undergoing THA. The
study was powered based on our previous prospective randomized trial [8]. These THA patients were
subdivided into three groups based on pre-operative intervention; the first group (SA) did not receive a QL
block nor intrathecal morphine (N=28 control), the second group had a QL block (SA+QLB) only (N=31), and
the third group had a QL block and ITM (SA+QLB+ITM) prior to THA (N=26).

The Quadratus Lumborum (QL) block performed in this study is an ultrasound-guided transmuscular block
where local anesthetic was injected at the fascial plane between the QL muscle and the psoas major muscle
[8]. The QL was performed preoperatively in our regional block area. Patients were consented to the block
and the site confirmed during time-out for the block. Both groups with QL block received 50-100 mcg of
intravenous fentanyl for sedation during the block. The patient was positioned in the lateral position, and a
curvilinear low-frequency probe was used to identify the target. Both groups received a bolus of 25 ml of
0.2% ropivacaine for the QL block. The ITM group received 100 mcg of preservative-free morphine mixed
with a spinal dose of local anesthetic. Inclusion criteria consisted of any adult patient 18 years or older, who
underwent primary total hip arthroplasty. Rescue pain medication was given orally either as oxycodone or
hydrocodone and oral morphine equivalent (OME) was calculated for comparison between the two groups.
Exclusion criteria included patients with a past medical history of chronic pain or chronic opioid use greater
than 30 days and patients undergoing any surgeries other than primary THA.
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Data collection, statistical analysis, and data presentation
Our primary outcome measures were the cumulative oral morphine equivalents (OME) used by patients at 24
and 48 hours and pain score assessed by the visual analog scale (VAS) in the post-anesthesia care unit
(PACU) and 24-hour post-operative. The secondary outcome measures were time to first opioid use, distance
ambulation at 24 hours post-operative, and length of hospitalization. Authorized personnel conducted a
chart review in the electronic medical record (EMR) to extract outcome data for this retrospective study per
IRB-approved protocol. Data are presented as the mean and standard error of the mean for continuous
variables or the number and percentage of total for categorical variables. Group comparisons were
conducted using either ANOVA with Tukey’s multiple comparison test for parametric data or Krustal-Wallis
with Dunn’s multiple comparison tests for nonparametric endpoints. A p-value of less than 0.05 was
considered statistically significant. All statistical analyses and graph generation were carried out using
Graphpad Prism version 9.3.1 for Mac OS X (Graphpad, Boston, MA).

Results
In this study, we conducted a retrospective chart review of 85 patients undergoing THA. These THA patients
were subdivided into three groups based on pre-operative intervention; the first group (SA) did not receive a
QL block nor ITM (N=28 control), the second group (SA+QLB) had a QL block only (N=31), and the third
group (SA+QLB+ITM) had a QL block and ITM prior to THA. The demographics of the study participants are
elaborated in Table 1.

Demographic Control (n=28) QL (n=31) QL+ITM (n=26)

Age (years), mean (SE) 58.96 (2.26) 59.35 (2.65) 59.35 (2.82)

Race/Ethnicity, N (%)    

     African American 13 (46%) 17 (55%) 8 (31%)

     Native American 0 (0%) 0 (0%) 0 (0%)

     Asian 0 (0%) 0 (0%) 0 (0%)

     White 15 (54%) 14 (45%) 16 (62%)

     Hispanic/Latino 0 (0%) 0 (0%) 1 (4%)

     Other 0 (0%) 0 (0%) 1 (4%)

     Declined to answer 0 (0%) 0 (0%) 1 (4%)

Sex, N (%)    

     Female 13(46%) 18(58%) 13(50%)

     Male 15(54%) 13(42%) 13(50%)

BMI, mean (SE) 31.62 (1.07) 29.36 (1.12) 32.43 (1.19)

ASA score, mean (SE) 2.8 (0.08) 2.7 (0.11) 2.7 (0.09)

TABLE 1: Demographics of study participants
ASA: American Society of Anesthesiologists.

Our primary outcome measures were the cumulative OME used by patients at 24 and 48 hours and the pain
score assessed by the VAS in the PACU and 24 hours postoperative (Table 2). The secondary outcome
measures were time to first opioid use, distance ambulated at 24 hours postoperative, and length of
hospitalization (Table 2).
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  Outcome Control (n=28) QL (n=31) QL+ITM (n=26 ) P*

OME, mean (SE)     

     24 hours-cumulative 40.4 (5.4) 26.4 (3.5) 19.6 (3.2) 0.0029

     48 hours-cumulative 93.1 (13.3) 56.4 (8.5) 53.1 (17.7) 0.044

Pain score, mean (SE), maximum     

     PACU 0.64 (0.37), 8 0 (0), 0 0 (0), 0 0.0501

     24 hours 3.96 (0.47), 10 1.84 (0.37), 7 1.5 (0.52), 8 0.0004

Time to 1st Opioid Use (hours), mean (SE) 6.59 (1.28) 7.9 (1.29) 12.1 (1.6) 0.0069

Ambulation Distance (feet), mean (SE)     

     24 hours 90.8 (13.2) 123.1 (11.4) 103.2 (11.0) 0.117

Length of stay (hours), mean (SE) 45.81 (4.88) 49.23 (4.01) 35.92 (3.75) 0.0058

TABLE 2: Summary of primary and secondary outcomes
PACU: Post-Anesthesia Care Unit; OME: Oral Morphine Equivalents.

To evaluate the analgesic efficacy of QL and QL plus ITM, we performed an analysis of the electronic
Medication Administration Record (MAR) to examine the distribution of pro re nata (PRN) opioid medication
over time (Figure 1). OMEs were calculated for patients during their stay at 24 and 48 hours postoperatively. 

Furthermore, the computation of cumulative OMEs within the initial 24 hours postoperatively revealed
significant differences. Cumulative OME use at 24 hours was significantly different across the three groups
by ANOVA, p=0.0029. Both SA+QLB and SA+QLB+ITM groups had substantially lower cumulative OMEs at 24
hours compared to control (SA) by Tukey post hoc analysis; the mean difference for SA+QLB vs control was
14.05 OME (95% CI of difference 0.306-27.8, p=0.044), and the mean difference for SA+QLB+ITM vs control
was 20.8 OME (95% CI of difference 6.454-35.15, p=0.0025). Notably, OME use was not statistically different
between the SA+QLB and SA+QLB+ITM groups at 24 hours, with a mean difference of 6.75 OME (95% CI of
difference -7.135-20.64, p=0.480) (Figure 1A).

FIGURE 1: Opioid consumption
(1A) 24-hour cumulative oral morphine equivalents (OME) use. (1B) 48-hour cumulative OME use. (1C) Time to
first opioid use. One-way ANOVA results are presented above the bolded line; Tukey post hoc comparisons are
shown by bracketed lines. Non-significant p-values are denoted with ns or reported numerically. * denotes
P≤0.05, ** denotes p≤0.01.

Cumulative OME use at 48 hours was significantly different across the three groups by ANOVA, p=0.044.
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Both SA+QLB and SA+QLB+ITM groups trended toward lower cumulative OMEs at 48 hours compared to
control, but these differences did not meet statistical significance by Tukey post hoc analysis; the mean
difference for SA+QLB vs SA was 36.68 OME (95% CI of difference -1.187-74.54, p=0.0593), and the mean
difference for SA+QLB+ITM vs SA was 40.02 OME (95% CI of difference -9.916-89.96, p=0.1376).
Additionally, OME use was not different at 48 hours between the SA+QLB and SA+QLB+ITM groups, with a
mean difference of 3.35 OME (95% CI of difference -45.74-52.43, p=0.9849) (Figure 1B). Time to first use of
opioid medication was significantly different across the three groups by Krustal-Wallis, p=0.0069. Dunn’s
multiple comparison tests revealed a significantly longer time until first opioid utilization only the
SA+QLB+ITM compared to SA, p=0.0052, although there was a trend for a longer time in SA+QLB+ITM
compared to SA+QLB alone, p=0.1126 (Figure 1C).

VAS pain scores were assessed in the PACU and at 24 hours postoperatively following THA (Figure 2).
Statistical analysis of PACU pain scores was not statistically significantly different between the three groups
by one-way ANOVA, p=0.0501. The mean pain scores (95% CI) in the PACU were 0.64 (-0.11-1.40) for SA
(Control), 0 (0-0) for SA+QLB, and 0 (0-0) for SA+QLB+ITM (Figure 2A). However, there were statistically
significant differences at 24 hours postoperatively, p=0.0004 (Figure 2B); the mean pain score (95% CI) at 24
hours was 3.96 (3.00-4.92) for control, 1.84 (1.08-2.60) for QL, and 1.54 (0.47-2.61) for QL+ITM. Tukey post
hoc analysis revealed significantly lower VAS for SA+QLB and SA+QLB+ITM compared to the control, the
mean difference 2.12 (95% CI 0.65-3.59, p=0.0025) and 2.42 (95%CI 0.86-3.98, p=0.0012), respectively
(Figure 2B). There was no difference between PACU VAS for SA+QLB vs SA+QLB+ITM by post hoc analysis,
mean difference of 0.29 (-1.22-1.81, p=0.887) (Figure 2B).

FIGURE 2: Visual analog scale
(2A) Visual analog scale (VAS) for pain assessment in post-anesthesia recovery unit (PACU). (2B) VAS for pain
assessment at 24 hours postoperative. One-way ANOVA results are presented above the bolded line; Tukey post
hoc comparisons are shown by bracketed lines. Non-significant p-values are denoted with ns or reported
numerically. * denotes P≤0.05, ** denotes p≤0.01.

Ambulation distance during physical therapy at 24 hours postoperation was extracted from the EMR and
analyzed as a secondary outcome measure to assess for differences in functional status by group (Figure 3).
At the 24-hour mark, the Kruskal-Wallis test did not reveal statistically significant differences in ambulation
distance among the three groups (p = 0.117). The mean (SEM) distances were as follows: Control 90.75 feet
(13.19), SA+QLB 123.1 feet (11.44), and SA+QLB+ITM 103.2 feet (10.95). There were no significant
differences in Dunn's post hoc test comparing control vs. SA+QLB (p=0.1176), control vs. SA+QLB+ITM
(p>0.999), or SA+QLB vs SA+QLB+ITM (p = 0.783).
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FIGURE 3: Ambulation distance during physical therapy at 24 hours
post operation
Ambulation distance during physical therapy at 24 hours post operation. One-way ANOVA results are presented
above the bolded line; Tukey post hoc comparisons are shown by bracketed lines. Non-significant p-values are
reported numerically.

We assessed whether there was a difference in time spent as an inpatient between control, SA+QLB, or
SA+QLB+ITM (Figure 4). The Kruskal-Wallis test indicated a significant difference among the groups (p =
0.0058). The mean (SEM) inpatient times were 45.6 hours (4.88) for control, 49.23 hours (4.01) for SA+QLB,
and 35.92 hours (4.8) for SA+QLB+ITM. Dunn's post hoc tests unveiled a significant difference between
control and SA+QLB+ITM (p = 0.045) as well as for SA+QLB vs SA+QLB+ITM (p=0.0068). There was no
significant difference between control and SA+QLB (p>0.999).
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FIGURE 4: Inpatient time
Length of time in hours that the patient remained inpatient, from time of block to discharge. One-way ANOVA
results are presented above the bolded line; Tukey post hoc comparisons are shown by bracketed lines. Non-
significant p-values are denoted with ns. * denotes P≤0.05, ** denotes p≤0.01.

Discussion
This retrospective study demonstrates that the addition of ITM to QL block provides effective analgesia after
primary THA when compared to QL block alone or in the control group. The decision to use a dose of 100
mcg of morphine for our intrathecal injection was based on several studies that suggest this dose provides
adequate analgesia with minimal side effects [13].

For our primary efficacy outcome as opioid requirements, our findings suggest that ITM provides a
significant decrease in cumulative OME when compared to the control group both at 24 and 48 hours post-
surgery. ITM group has lower OME requirements than the QL block-only group but is not statistically
significant. The time to first opioid use was significantly delayed in the ITM group, suggesting better
analgesia even in the presence of regional block when compared to other groups. We used oral morphine
equivalent OME as a more objective measure of analgesia efficacy. The effect was consistent with lower pain
scores in the ITM group compared to the control group at earlier time points [14]. The duration of the effect
of ITM is estimated to be up to 16 hours [13]. This is consistent with our study results, where we did not find
any significant difference in analgesia and OME with the addition of ITM to QL blocks at 24 hours and
beyond.
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We also demonstrated that there was no difference in PACU VAS scores between the two block groups with
and without ITM. This finding can be explained by residual spinal effects during PACU stay. The ITM group
has shown increased ambulation distance when compared to the control group. This may be attributed to
better pain control in the ITM group with less opioid consumption in the first 24 hours, although not
statistically significant when compared to block only group. Also, decreased length of stay in the ITM plus
QL group compared with other groups could be related to better analgesia and early ambulation.
Inadequately controlled pain after surgery can hinder early mobilization. There are many benefits to the
addition of ITM to the multimodal regimen for post-operative analgesia after joint arthroplasty. It has a long
duration of action, promotes early mobilization, and decreases hospital stay [15]. Unlike local anesthetics,
ITM does not cause muscle weakness, sympathectomy, or loss of proprioception. When compared to
parenteral opioids, neuraxial opioids have been found to provide better analgesia and less opioid
consumption in certain surgeries [16].

The incidence of PONV, pruritus, respiratory depression, and urinary retention was similar between groups;
however, our study was not sufficiently powered to determine whether this finding was statistically
significant. Intrathecal morphine has been shown to be associated with an increased risk of PONV, pruritus,
and urinary retention, but without any impact on the duration of hospital stay [17]. Although a dose above
100 mcg statistically increased the rate of PONV according to a meta-analysis, we did not find any increased
risk of PONV with 100 mcg of ITM when compared to the control. Of note, none of the patients in this
retrospective study received dexamethasone, which has been reported to decrease PONV secondary to ITM
use from 54% to 22% [18]. We also did not find any incidence of pruritus, urinary retention, or the use of
naloxone for respiratory depression.

Because of concerns for sedation, hypoxia, and respiratory depression guidelines for the practice of
neuraxial opioids have recommended that patients be continuously monitored for 24 hours after receiving
ITM [19]. Respiratory depression has been reported with a high ITM dose of 250 mcg, but recent evidence
supports our finding of the absence of respiratory depression with doses at or below 150 mcg [20]. The ITM
doses of 100 mcg and 150 mcg provide effective analgesia for patients undergoing lower extremity total knee
arthroplasty under spinal anesthesia [21]. In addition, the safety and side effect profile for ITM is similar for
both doses as there was no incidence of respiratory depression and antiemetic usage did not differ between
all study arms. The ITM dose of 100 mcg did not increase the incidence of sleep apnea or respiratory
depression even in older patients undergoing hip arthroplasty [22]. Thus, the safety profile for the use of
low-dose ITM (</= 0.15 mg) for analgesia is extremely favorable.

There are some limitations to this study such as small sample size, retrospective design, and publication
bias [23]. The study population included patients undergoing THA, and the outcome results may not
translate to a different surgical patient population or age group. The sample size in our study is too small to
find any statistically significant differences for rare adverse outcomes like respiratory depression and urinary
retention. These adverse effects can limit enhanced recovery for same-day arthroplasty, hence future studies
with a larger sample size are warranted to confirm this finding. Some results, like ambulation distance, were
clinically significant but did not reach statistical significance due to the small sample size as a limitation.
The small sample size was intentional, as this study was also a part of the quality improvement initiative.
The long-term benefits of ITM could not be assessed due to the retrospective study design.

Conclusions
There is strong evidence that intrathecal morphine provided effective analgesia after lower extremity
arthroplasty. Our study concludes that the addition of 100 mcg ITM for total hip arthroplasty under spinal
anesthesia provided improved postoperative analgesia when compared to the control group. Also, the ITM
group, when compared to control and block-only groups did better with respect to delay in first opioid use
and decreased hospital stay. Our study warrants no more concerns of PONV, pruritus, or respiratory
depression with this dose of ITM and requires standard postoperative care. The ideal analgesic dose of ITM
for lower extremity arthroplasty under spinal anesthesia is unknown and warrants further investigation. The
delineation of the exact role of ITM in the early discharge of THA patients also needs further investigation.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Promil Kukreja, Jacelyn E. Peabody Lever, Hanna Hussey, Kevin O'keefe, Hari
Kalagara

Acquisition, analysis, or interpretation of data:  Promil Kukreja, Jacelyn E. Peabody Lever, Kevin O'keefe,
Paul D. Piennette, Peter Nagi, Roland T. Short, Scott Mabry, Brooke Vining

Drafting of the manuscript:  Promil Kukreja, Jacelyn E. Peabody Lever, Kevin O'keefe, Hari Kalagara

2024 Kukreja et al. Cureus 16(3): e57346. DOI 10.7759/cureus.57346 8 of 10

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


Critical review of the manuscript for important intellectual content:  Promil Kukreja, Jacelyn E.
Peabody Lever, Hanna Hussey, Kevin O'keefe, Paul D. Piennette, Peter Nagi, Roland T. Short, Scott Mabry,
Hari Kalagara, Brooke Vining

Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. University of Alabama at
Birmingham (UAB) Institutional Review Board issued approval 300000976. Animal subjects: All authors
have confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
We would like to acknowledge University of Alabama at Birmingham (UAB) Highlands Certified Registered
Nurse Anesthetists (CRNAs) and Post Anesthetic Care Unit Registered Nurses for their team work and
excellent patient care of this study population.

References
1. Fingar KR, Stocks C, Weiss AJ, Steiner CA: Most Frequent Operating Room Procedures Performed in U.S.

Hospitals, 2003-2012. Healthcare Cost and Utilization Project (HCUP) Statistical Briefs. Agency for
Healthcare Research and Quality, Rockville (MD); 2006.

2. Maradit Kremers H, Larson DR, Crowson CS, et al.: Prevalence of total hip and knee replacement in the
United States. J Bone Joint Surg Am. 2015, 97:1386-97. 10.2106/JBJS.N.01141

3. Learmonth ID, Young C, Rorabeck C: The operation of the century: total hip replacement . Lancet. 2007,
370:1508-19. 10.1016/S0140-6736(07)60457-7

4. Sloan M, Premkumar A, Sheth NP: Projected volume of primary total joint arthroplasty in the U.S., 2014 to
2030. J Bone Joint Surg Am. 2018, 100:1455-60. 10.2106/JBJS.17.01617

5. Chua H, Brady B, Farrugia M, et al.: Implementing early mobilisation after knee or hip arthroplasty to
reduce length of stay: a quality improvement study with embedded qualitative component. BMC
Musculoskelet Disord. 2020, 21:765. 10.1186/s12891-020-03780-7

6. Gan TJ: Poorly controlled postoperative pain: prevalence, consequences, and prevention . J Pain Res. 2017,
10:2287-98. 10.2147/JPR.S144066

7. Braun AS, Peabody Lever JE, Kalagara H, et al.: Comparison of pericapsular nerve group (PENG) block versus
quadratus lumborum (QL) block for analgesia after primary total hip arthroplasty under spinal anesthesia: a
retrospective study. Cureus. 2023, 15:e50119. 10.7759/cureus.50119

8. Kukreja P, MacBeth L, Sturdivant A, Morgan CJ, Ghanem E, Kalagara H, Chan VW: Anterior quadratus
lumborum block analgesia for total hip arthroplasty: a randomized, controlled study. Reg Anesth Pain Med.
2019, 10.1136/rapm-2019-100804

9. He J, Zhang L, He WY, Li DL, Zheng XQ, Liu QX, Wang HB: Ultrasound-guided transmuscular quadratus
lumborum block reduces postoperative pain intensity in patients undergoing total hip arthroplasty: a
randomized, double-blind, placebo-controlled trial. Pain Res Manag. 2020, 2020:1035182.
10.1155/2020/1035182

10. Kim YJ, Kim HT, Kim HJ, et al.: Ultrasound-guided anterior quadratus lumborum block reduces
postoperative opioid consumption and related side effects in patients undergoing total hip replacement
arthroplasty: a propensity score-matched cohort study. J Clin Med. 2021, 10: 10.3390/jcm10204632

11. Anger M, Valovska T, Beloeil H, Lirk P, Joshi GP, Van de Velde M, Raeder J: PROSPECT guideline for total
hip arthroplasty: a systematic review and procedure-specific postoperative pain management
recommendations. Anaesthesia. 2021, 76:1082-97. 10.1111/anae.15498

12. Gonvers E, El-Boghdadly K, Grape S, Albrecht E: Efficacy and safety of intrathecal morphine for analgesia
after lower joint arthroplasty: a systematic review and meta-analysis with meta-regression and trial
sequential analysis. Anaesthesia. 2021, 76:1648-58. 10.1111/anae.15569

13. Sibanyoni M, Biyase N, Motshabi Chakane P: The use of intrathecal morphine for acute postoperative pain
in lower limb arthroplasty surgery: a survey of practice at an academic hospital. J Orthop Surg Res. 2022,
17:323. 10.1186/s13018-022-03215-0

14. Kukreja P, Streetzel C, Short RT, et al.: Intrathecal morphine use improves postoperative analgesia and
reduces opioid consumption in patients undergoing total knee arthroplasty under spinal anesthesia: a
retrospective study. Cureus. 2023, 15:e43039. 10.7759/cureus.43039

15. Cousins MJ, Mather LE: Intrathecal and epidural administration of opioids . Anesthesiology. 1984, 61:276-
310.

16. Hess SR, Lahaye LA, Waligora AC, Sima AP, Jiranek WA, Golladay GJ: Safety and side-effect profile of
intrathecal morphine in a diverse patient population undergoing total knee and hip arthroplasty. Eur J
Orthop Surg Traumatol. 2019, 29:125-9. 10.1007/s00590-018-2293-9

17. Dahl JB, Jeppesen IS, Jørgensen H, Wetterslev J, Møiniche S: Intraoperative and postoperative analgesic
efficacy and adverse effects of intrathecal opioids in patients undergoing cesarean section with spinal
anesthesia: a qualitative and quantitative systematic review of randomized controlled trials.
Anesthesiology. 1999, 91:1919-27. 10.1097/00000542-199912000-00045

18. Grape S, Usmanova I, Kirkham KR, Albrecht E: Intravenous dexamethasone for prophylaxis of postoperative

2024 Kukreja et al. Cureus 16(3): e57346. DOI 10.7759/cureus.57346 9 of 10

https://europepmc.org/article/NBK/nbk274246
https://dx.doi.org/10.2106/JBJS.N.01141
https://dx.doi.org/10.2106/JBJS.N.01141
https://dx.doi.org/10.1016/S0140-6736(07)60457-7
https://dx.doi.org/10.1016/S0140-6736(07)60457-7
https://dx.doi.org/10.2106/JBJS.17.01617
https://dx.doi.org/10.2106/JBJS.17.01617
https://dx.doi.org/10.1186/s12891-020-03780-7
https://dx.doi.org/10.1186/s12891-020-03780-7
https://dx.doi.org/10.2147/JPR.S144066
https://dx.doi.org/10.2147/JPR.S144066
https://dx.doi.org/10.7759/cureus.50119
https://dx.doi.org/10.7759/cureus.50119
https://dx.doi.org/10.1136/rapm-2019-100804
https://dx.doi.org/10.1136/rapm-2019-100804
https://dx.doi.org/10.1155/2020/1035182
https://dx.doi.org/10.1155/2020/1035182
https://dx.doi.org/10.3390/jcm10204632
https://dx.doi.org/10.3390/jcm10204632
https://dx.doi.org/10.1111/anae.15498
https://dx.doi.org/10.1111/anae.15498
https://dx.doi.org/10.1111/anae.15569
https://dx.doi.org/10.1111/anae.15569
https://dx.doi.org/10.1186/s13018-022-03215-0
https://dx.doi.org/10.1186/s13018-022-03215-0
https://dx.doi.org/10.7759/cureus.43039
https://dx.doi.org/10.7759/cureus.43039
https://pubmed.ncbi.nlm.nih.gov/6206753/
https://dx.doi.org/10.1007/s00590-018-2293-9
https://dx.doi.org/10.1007/s00590-018-2293-9
https://dx.doi.org/10.1097/00000542-199912000-00045
https://dx.doi.org/10.1097/00000542-199912000-00045


nausea and vomiting after administration of long-acting neuraxial opioids: a systematic review and meta-
analysis. Anaesthesia. 2018, 73:480-9. 10.1111/anae.14166

19. Practice guidelines for the prevention, detection, and management of respiratory depression associated with
neuraxial opioid administration. An updated report by the American Society of Anesthesiologists task force
on neuraxial opioids and the American Society of Regional. Anesthesiology. 2016, 124:535-52.
10.1097/ALN.0000000000000975

20. Crowgey TR, Dominguez JE, Peterson-Layne C, Allen TK, Muir HA, Habib AS: A retrospective assessment of
the incidence of respiratory depression after neuraxial morphine administration for postcesarean delivery
analgesia. Anesth Analg. 2013, 117:1368-70. 10.1213/ANE.0b013e3182a9b042

21. Kukreja P, Peabody Lever JE, Hussey H, et al.: The dose comparison of intrathecal morphine for
postoperative analgesia in total knee arthroplasty under spinal anesthesia: a single institute retrospective
study. Cureus. 2023, 15:e49350. 10.7759/cureus.49350

22. Albrecht E, Bayon V, Hirotsu C, Al Ja'bari A, Heinzer R: Intrathecal morphine and sleep apnoea severity in
patients undergoing hip arthroplasty: a randomised, controlled, triple-blinded trial. Br J Anaesth. 2020,
125:811-7. 10.1016/j.bja.2020.07.052

23. Nissen T, Wynn R: The clinical case report: a review of its merits and limitations . BMC Res Notes. 2014,
7:264. 10.1186/1756-0500-7-264

2024 Kukreja et al. Cureus 16(3): e57346. DOI 10.7759/cureus.57346 10 of 10

https://dx.doi.org/10.1111/anae.14166
https://dx.doi.org/10.1111/anae.14166
https://dx.doi.org/10.1097/ALN.0000000000000975
https://dx.doi.org/10.1097/ALN.0000000000000975
https://dx.doi.org/10.1213/ANE.0b013e3182a9b042
https://dx.doi.org/10.1213/ANE.0b013e3182a9b042
https://dx.doi.org/10.7759/cureus.49350
https://dx.doi.org/10.7759/cureus.49350
https://dx.doi.org/10.1016/j.bja.2020.07.052
https://dx.doi.org/10.1016/j.bja.2020.07.052
https://dx.doi.org/10.1186/1756-0500-7-264
https://dx.doi.org/10.1186/1756-0500-7-264

	Effects of Intrathecal Morphine Administration in Patients Undergoing Primary Total Hip Arthroplasty Under Spinal Anesthesia With Quadratus Lumborum Block for Postoperative Analgesia
	Abstract
	Introduction
	Methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	Data collection, statistical analysis, and data presentation

	Results
	TABLE 1: Demographics of study participants
	TABLE 2: Summary of primary and secondary outcomes
	FIGURE 1: Opioid consumption
	FIGURE 2: Visual analog scale
	FIGURE 3: Ambulation distance during physical therapy at 24 hours post operation
	FIGURE 4: Inpatient time

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


