Pre prints.org

Article Not peer-reviewed version

Intrathecal Morphine Versus Four-
Quadrant Transversus Abdominis Plane
Blocks in Gynecologic Cancer Surgery:
A Single-Center Retrospective Study

Posted Date: 13 March 2025
doi: 10.20944/preprints202503.0936.v1

Keywords: intrathecal morphine; four-quadrant transversus abdominis plane block; patient-controlled
analgesia; postoperative analgesia

Preprints.org is a free multidisciplinary platform providing preprint service
that is dedicated to making early versions of research outputs permanently
available and citable. Preprints posted at Preprints.org appear in Web of
Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This open access article is published under a Creative Commons CC BY 4.0
license, which permit the free download, distribution, and reuse, provided that the author
and preprint are cited in any reuse.



https://sciprofiles.com/profile/4298693

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 13 March 2025 d0i:10.20944/preprints202503.0936.v1

Disclaimer/Publisher’'s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and

contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions, or products referred to in the content.

Article
Intrathecal Morphine Versus Four-Quadrant

Transversus Abdominis Plane Blocks in Gynecologic
Cancer Surgery: A Single-Center Retrospective Study

Duygu Akyol *, Serife Ozalp and Funda Giimiis Ozcan

Duygu Akyol, Department of Anesthesiology and Reanimation, Basaksehir Cam and Sakura City Hospital,
Istanbul, Turkey
* Correspondence: dr.duyguaygun@gmail.com

Abstract: Objectives: An effective and harmless analgesic method for postoperative pain
management in abdominal surgery remains undefined. Although intrathecal morphine (ITM) and
four-quadrant transversus abdominis plane blocks (four-quadrant TAPB) are frequently preferred
for postoperative analgesia, their effectiveness is still controversial. The aim of this study was to
evaluate the efficacy of 4 quadrant TAPB with ITM in postoperative analgesia in gynaecological
cancer surgeries. Methods: In this study, we retrospectively compared the effectiveness of intrathecal
morphine and four-quadrant transversus abdominis plane blocks for postoperative analgesia in
patients undergoing clossed or open major gynecologic cancer surgery. Results: We retrospectively
evaluated a total of 65 patients operated on for gynecologic cancer. In terms of perioperative analgesic
methods, 46% of these patients received ITM and 54% received four-quadrant TAPB. Demographic
data, American Society of Anaesthesiology (ASA) clinical classification, operation time and length of
hospital stay were similar. Postoperative 1- and 24-hour numeric rating scale (NRS) scores and opioid
consumption were lower in the ITM group (p<0.05). When the patient population was evaluated
laparotomically and laparoscopically, it was found that the postoperative 1- and 24-hour NRS values,
postoperative 24-hour opioid consumption levels and opioid demand levels in laparoscopic cases
were lower in the ITM group (p<0.05). Postoperative adverse effects and complications were similar
in both groups. Conclusion: It was found that in gynecologic cancer surgery, intrathecal morphine
was more effective in postoperative pain management and reduced the need for postoperative
opioids compared to four-quadrant transversus abdominis plane blocks.

Keywords: intrathecal morphine; four-quadrant transversus abdominis plane block; patient-
controlled analgesia; postoperative analgesia

1. Introduction

In major abdominal surgery, multimodal analgesia is recommended to provide effective
postoperative analgesia, which is one of the most important components of early accelerated recovery
protocols [1,2]. For this purpose, neuraxial blocks, peripheral nerve blocks, local wound infiltration
and intravenous (IV) analgesia can be used as multimodal analgesic methods. Multimodal analgesia
may improve patient outcomes by reducing postoperative opioid use and associated adverse effects
such as postoperative nausea, vomiting and ileus [3]. Epidural analgesia remains as the gold standard
and the most commonly used analgesic technique for postoperative analgesia in such surgeries [2,4].
However, in epidural analgesia, the use of local anesthetics may cause motor blockade and
hypotension, whereas complications such as nausea, vomiting, respiratory depression and urinary
retention may occur due to intravenous opioids, hence the choice of the most effective analgesia in
these surgical procedures is still controversial and methods to reduce the use of intravenous opioids
are being sought. Intrathecal opioids, one of the central neuraxial methods, may offer analgesia that
is easier to administer, less costly and has lower failure rates than epidural analgesia [5] Intrathecal
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opioid administration alone without local anesthetics prevents complications related to motor
blockade, and reduces intravenous opioid consumption by creating a long duration of action with its
low volume of distribution and slow diffusion effect [6,7]. Transversus abdominis plane blocks
(TAPB) have gained popularity in recent years owing to the widespread use of ultrasonography, and
have been shown to provide effective postoperative analgesia in abdominal surgery [8,9]. With such
peripheral block applications, the risks of complications that may develop due to neuraxial blocks
are also prevented. The most commonly used posterior TAPB provides effective analgesia mainly for
subumbilical incisions (T10-L1 dermatomes), while subcostal TAPB is more effective for incisions
above the umbilicus (T6-T10 dermatomes)[10,11]. Therefore, dual bilateral TAPB, i.e., four-quadrant
TAPB, should be used in surgery involving the anterior abdominal wall.

Thus, we primarily planned to compare the effectiveness of postoperative analgesia in patients
with epidural catheter failure in gynecologic cancer surgery or in patients who did not want epidural
catheter placement in our clinic, on whom we performed intrathecal morphine or four-quadrant
TAPB as a part of our routine analgesic protocol together with intravenous analgesia. Secondarily,
we evaluated opioid demand and bolus dose, length of hospital stay, opioid-related side effects and
complications during postoperative 24 hours.

2. Methods

After ethics committee approval (decision no: 60, date: January 31, 2024), two analgesic methods
in patients undergoing open or laparoscopic major gynecologic cancer surgery were retrospectively
compared based on the Declaration of Helsinki. The study was recorded in the clinical trials register
(NCT06382376). In this method, electronic patient record system and pain follow-up forms were
used. The study included 71 patients over the age of 18, in ASA II and III, who underwent surgery
for gynecologic cancer between June 1, 2023 and December 1, 2023, and to whom we applied
intrathecal morphine (ITM) or four-quadrant transversus abdominis plane blocks (four-quadrant
TAPB) through peripheral nerve blocks for postoperative analgesia. Patients who used analgesic
drugs for chronic pain (2 patients) and those with missing pain follow-up forms (4 patients) were

excluded (Figure 1).
n:71
Excluded
Those with chronic pain and analgesia use( n:2)
Those with missing pain monitoring forms(n:4)
N:65
A,
Those who received Those who underwent four
intrathecal morphine quadrant transversus
abdominis plane block
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Figure 1. Flow diagram of the study.
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2.1. Anesthesia Management

Hemodynamic monitoring is provided to all patients in accordance with routine ASA standards.
After routine induction of anesthesia in our clinic, patients are orotracheally intubated. Mechanical
ventilation tidal volume is adjusted to ideal weight 6-8 ml, frequency 12/min, and end tidal
carbondioxide pressure (etCOz) 35-45 mmHg. Depth of anesthesia is monitored by patient state index
(PSI) (Masimo Corp., Irvine, CA, USA) to 25-50 and anesthesia maintenance is provided by
intravenous (iv) remifentanil infusion and inhaled sevoflurane anesthesia. In fluid management,
targeted fluid therapy is performed by advanced non-invasive hemodynamic monitoring (Masimo
SET, Masimo Corp., Irvine, CA, USA).

Antiemetic management involves 8 mg iv dexamethasone after induction of anesthesia and 8
mg iv ondansetron at the end of the operation. Analgesic management involves intraoperative
remifentanil infusion in addition to routine central or peripheral blocks and 1 g paracetamol, 100 mg
tramadol and 400 mg ibuprofen at the end of surgery. Postoperatively, patient-controlled analgesia
(PCA) is provided with IV morphine in addition to IV 75 mg diclofenac sodium every 12 hours and
IV 1 g paracetamol every 8 hours. PCA dose is prepared to comprise 0.25 mg/ml morphine in 100 ml
volume, 2 ml bolus, 20 min lockout time and maximum dose of 2 mg in 4 hours.

Patients who are hemodynamically stable are extubated and taken to the postoperative recovery
unit. Patients without intensive care indication and with a modified Aldrete score of >9 are
discharged to the ward. Patients are routinely visited in the ward or intensive care unit at regular
intervals in accordance with our follow-up forms.

2.2. Our Perioperative Analgesic Method
2.2.1. Intrathecal Morphine Administration

Patients are informed about the procedure and its side effects as a result of which intrathecal
morphine is administered to those who give their consent. Intrathecal morphine is administered
before induction of anesthesia after standard hemodynamic monitoring. Patients are administered 3
mcg/kg intrathecal morphine for laparoscopic surgery and 5 mcg/kg intrathecal morphine for open
surgery at the L3-4 level by providing sepsis-antisepsis conditions in the sitting position.

2.2.2. Four-Quadrant Transversus Abdominis Plane Block Application

Four-quadrant transversus abdominis plane blocks (four-quadrant TAPB) are applied before
surgical incision in patients who are not suitable for epidural analgesia or intrathecal opioid analgesia
following general anesthesia. Bilateral posterior TAPB and bilateral subcostal TAPB are performed
by using in-plane technique with high frequency ultrasound probe (5-10 MHz, Sonosite, Inc., Bothell,
WA, USA) under ultrasound guidance. For posterior TAPB, 20 ml of 0.25% bupivacaine is
administered for one side. For subcostal TAPB, 20 ml of 0.25% bupivacaine is administered for one
side in open cases and 10 ml of 0.25% bupivacaine in laparoscopic cases.

Demographic data of patients (age, body mass index (BMI)), ASA score, malignancy origin
(ovary/endometrium/cervix), type of surgery (open or laparoscopic), operation time, 1-hour and 24-
hour pain scores from postoperative pain follow-up forms, demand and bolus levels in 24 hours by
using patient-controlled analgesia device, postoperative adverse effects (nausea, vomiting, pruritus,
urinary retention, ileus, respiratory depression) and length of hospital stay were recorded. Nausea
and vomiting were defined according to the postoperative antiemetic need, and pruritus was defined
according to the use of 45.5 mg pheniramine hydrogen maleate. Presence of ileus, urinary retention
and respiratory depression (need for medical intervention by medication or mechanical ventilation)
was determined by free text evaluation of discharge summary.

Our primary clinical outcome was to evaluate the effect of the two analgesic methods on
postoperative pain scores. Secondary clinical outcomes were to evaluate length of hospital stay,
opioid demand and use, and complications.
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2.3. Statistical Analysis

Analyses were performed using NCSS 11 (Number Cruncher Statistical System, 2017 Statistical
Software). In this study, frequency and percentage values were given for the variables. Mean,
standard deviation, median, minimum and maximum values were given for continuous variables.
The regular distribution test of continuous variables was performed with the Kolmogorov-Smirnov
test. Chi-square analysis was used for the relationships between categorical variables. When
appropriate, categorical variables were assessed with Fisher’s Exact test and Fisher-Freeman- Halton
test. An independent sample t-test was used to compare two groups in continuous independent
variables with normal distribution. The Mann-Whitney U test was used to compare two independent
groups for the variables that did not meet the assumption of normal distribution. For independent
variables that did not have a normal distribution, Wilcoxon signed-rank test was used to compare
the two groups. P<0.05 was considered statistically significant.

3. Results

A total of 71 patients undergoing gynecologic oncological surgery were evaluated. Data of 65
patients who underwent ITM or four-quadrant TAPB were analyzed. 35 (53.8%), 28 (43.1%) and 2
(3.1%) patients were operated on for endometrial, ovarian and cervical cancer, respectively, 60% of
whom were given laparotomy and 40% laparoscopy. The mean age of the patients was 52.9+11.8
years, BMI 29.4+5.5 kg/m? and operation time 258.1+88.3 min.

When divided into two groups according to postoperative analgesia preferences, the ITM group
included 33 patients and the four-quadrant TAPB group included 32 patients. Laparoscopic surgery
was performed in 12 (36.4%) patients in the ITM group and 14 (43.8%) patients in the four-quadrant
TAPB group. Demographic data (age, BMI), ASA clinical classifications, surgical diagnoses and
procedures, length of hospital stay and intensive care hospitalization requirements were similar in
both groups (Table 1).

Table 1. Demographic data of the patients, operation times, surgical diagnosis and procedures, length of stay in

hospital and intensive care unit.

All population IT™ 4 quadrant )
N:65 N: 33 TAPB
N: 32
Age, years 52.9+11.8 50.5+11 55.3+12.3 0.1
BMI, kg/m? 29.445.5 29.3+4.9 29.5+6.2 0.8
ASA , n(%) 0.2
II | 54(83.1) 29-(87.9) 25 (78.1)
I | 11(16.9) 4(12.1) 7(21.9)
Surgery time, minutes 258.1+88.3 246+84.1 269.5+92.4 0.3
Surgical diagnosis n(%) 0.5
Endometrium | 35(53.8) 16(48.5) 19(59.4)
Over | 28(43.1) 17(51.5) 11(34.4)
Serviks | 2(3.1) 0 2(6.3)
Surgical procedure, n(%) 0.5
Laparatomy | 39(60) 21(63.9) 18(56.3)
Laparoscopic | 26(40) 12(36.4) 14(43.8)
Duration of hospital stay, days 5.4+2.8 5.5+2.7 52+2.9 0.6
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Hospitalization in ICU, n(%) 11(16.9) 2(6.1) 9(28.3) | 0.9 ‘

When all patients were divided according to laparoscopic and laparotomic surgical procedures,
an analysis of the open cases revealed the mean age of the four-quadrant TAPB group to be higher
than the ITM group (p<0.05). When the ITM and four-quadrant TAPB groups were analyzed
separately in open and closed cases, BMI, operation times, surgical diagnoses, length of hospital stay
and intensive care hospitalization rates were similar (Table 2).

Table 2. Evaluation of parameters of the groups in laparoscopic and laparotomic cases.

Laparotomy(n:39) Laparoscopy(n:26)

IT™M 4 quadrant | P I™ 4 quadrant | P

N:21 TAPB N:12 TAPB

N:18 N:14
Age, years 47.5£15.8 57.7+13.9 0.04 | 52.749.6 52.249.2 0.8
BMI, kg/m? 27.945.1 28.8+5.7 0.6 |31.7+3.4 304+7 0.5
ASA , n(%) 0.08 0.7
I 18(85.7) 11(61.1) 11(91.7) 14(100)
I 3(14.3) 7(38.9) 1(8.3) 0(0)
Surgery time, minutes 270.2+493.6 | 308.8+103.5 | 0.2 | 206.2+42.7 | 219+38.2 0.4
Surgical diagnosis n(%) 0.4 0.1
Endometrium | 9(42.9) 6(33.3) 7(58.3) 13(92.9)
Over | 12(57.1) 11(61.1) 5(41.7) 0

Servix 0 1(5.6) 0 1(7.1)
Duration of hospital stay, | 6.1+2.7 6.8+2.9 04 |45+24 3.2+1 0.08
days
Hospitalization in ICU, n(%) | 2(9.5) 8(44.4) 09 |0 1(7.1) 0.7

Figure 2 shows the 1- and 24-hour NRS values of the patients. The 1-h NRS values were lower
in the ITM group compared to the four-quadrant TAPB group (p<0.05) (Figure 2A). Upon an
evaluation of the open and closed cases separately, it was observed that the NRS values were lower

at a statistically significant rate in the ITM group compared to the four-quadrant TAPB group (Figure
2B,2C).
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Figure 2. Comparison of morphine demand and consumption amounts between groups.

The evaluation of 24-hour pain revealed that the NRS values were higher in the four-quadrant
TAPB group compared to the ITM group (Figure 2D). Upon an evaluation of the open and closed
cases separately, the NRS values were found to be statistically significantly lower in the ITM group
than in the four-quadrant TAPB group (Figure 2E, 2F).

Figure 3 shows morphine demand and consumption levels of the patients through the PCA
device in postoperative 24 hours. In terms of morphine demand, the respective levels were similar in
the ITM and four-quadrant TAPB groups (Figure 3A). In laparotomic cases, there was no statistically
significant difference between the ITM and four-quadrant TAPB groups in terms of the morphine
amounts demanded (Figure 3B). In laparoscopic cases, the amount of morphine demanded was
higher in the four-quadrant TAPB group (p<0.05) (Figure 3C).
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Figure 3. Comparison of 1st hour and 24th hour NRS values between groups.jpeg.

As for morphine consumption, the rates were lower in the ITM group compared to the four-
quadrant TAPB group (p<0.05) (Figure 3D). In laparotomic cases, there was no difference in blocks
(Figure 3E), whereas in laparoscopic cases, there was a statistically significant higher morphine
consumption in the four-quadrant TAPB group (Figure 3F).

Table 3 shows postoperative adverse effects and other complications. Nausea was observed in
52.3%, vomiting in 41.5%, pruritus in 10.8%, urinary retention in 4.6% and ileus in 1.5% of all patients.
The ITM and four-quadrant TAPB groups were compared in terms of nausea, vomiting, pruritus,
urinary retention, respiratory depression and ileus, which were among the adverse effects related to
postoperative opioid use, and no difference was observed between the two groups. Apart from the
aforementioned adverse effects, AKI was observed in 2 patients, anastomotic leakage in 1 patient and
wound infection in 1 patient (p>0.05)(Table 3).

Table 3. Comparison of adverse effects between ITM and four quadrant TAPB groups.

All population I™ 4 KADRAN TAP P
N:65 N: 33 N: 32
Adverse effect, n(%)
Nausea 34(52.3) 15(45.5) 19(59.4) 0.2
Vomiting 27(41.5) 13(39.4) 14(43.8) 0.2
Itching 7(10.8) 5(15.2) 2(6.3) 0.2
Urinary retention 2(3.1) 1(3) 1(3.1) 0.9
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Respiratory depression 3(4.6) 2(6.1) 1(3.1) 0.5
Tleus 1(1.5) 0 1(3.1) 0.3
Other complications 0.9
AKI | 2(3) 1(3.0.5) 1(3.15)
Anostomotic leak | 1(1.5) 1(3.05) 0
Wound infection | 1(1.5) 0 1(3.15)

When laparoscopic and laparotomic surgery were evaluated separately, it was observed that the
adverse effects and other complications were similar in the ITM group and the four-quadrant TAPB
group (Table 4).

Table 4. Comparison of the adverse effects of the groups in laparoscopic and laparotopic cases.

Laparotomy(n:39) Laparoscopy(n:26)
IT™M 4 quadrant P IT™ 4 quadrant P
N:21 TAPB N:12 TAPB
N:18 N:14
Adverse effect, n(%)
Nausea 9(42.9) 10(55.6) 0.5 | 6(50) 9(64.3) 0.5
Vomiting 6(28.6) 8(44.4) 0.4 | 7(58.3) 6(42.9) 0.5
Itching 3(14.3) 1(5.6) 0.6 |2(16.7) 1(7.1) 0.7
Urinary retention 1(4.8) 1(5.6) 09 |0 0 1
Respiratory depression 0 1(5.6) 0.7 |2(16.7) 0 0.4
Ileus 0 1(5.6) 07 |0 0 1
Other complications 1(4.8) 1(5.6) 09 |2(16.7) 0 0.9
AKI | 1(4.8) 1(8.3)
Anostomotic leak 1(5.6)
Wound infection 1(8.3)

4. Discussion

The aim of this study was to retrospectively evaluate different regional analgesic techniques
used for analgesia in patients operated for gynecologic cancer surgery. The results of the study
showed that ITM administered for postoperative analgesia performed better than TAPB at 24 hours
postoperatively and the rate of opioids used was lower with no difference in terms of adverse effects
or complications.

Failure to achieve effective postoperative analgesia affects the comfort of patients and delays
mobilization due to excessive intravenous opioid use and its adverse effects. This, in turn, increases
the risk of morbidity and mortality. Since gynecologic cancer operation is major surgery,
postoperative pain management has an important place in the respective ERAS protocols. The aim in
providing optimum analgesia through ERAS protocols is to attain the most effective analgesia with
the least adverse effects and the least complications. According to this protocol, epidural analgesia is
still recommended for traditional pain control in major abdominal surgery, yet its use has decreased
due to its side effects [2]. However, the ideal analgesic technique in gynecologic cancer surgery
remains uncertain. In this study, analgesia provided by single-dose intrathecal morphine
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administration and peripheral nerve blocks avoided the effects of central blocks such as motor
blockade and catheter failure [12,13].

While transversus abdominis plane blocks are beneficial only for somatic pain, intrathecal
morphine also blocks visceral pain by affecting both mu and kappa receptors [14]. In addition, ITM
administration delivers more effective analgesia compared to TAPB since it provides extensive
dermatomal spread owing to homogeneous distribution of morphine in the cerebrospinal fluid,
hence reduces opioid consumption [15]. In a meta-analysis, intrathecal opioid has been shown to
reduce intraoperative and postoperative opioid levels and postoperative pain scores [16,17]. It has
been argued that the benefit of transversus abdominis plane blocks in multimodal analgesia in
abdominal surgery is limited [18-20]. In fact, it has been reported that transversus abdominis plane
blocks in gynecologic cancer surgery compared to placebo group had no benefit in terms of
postoperative pain and opioid use [21]. In abdominal surgery, it has been reported that the four-
quadrant trunk block through which subcostal and posterior TAPB are performed together is
inadequate in analgesia because sufficient dermatomal spread cannot be achieved [22]. However,
there is also a group advocating transversus abdominis plane blocks as a multimodal analgesic
method [23,24]. In fact, TAPB, one of the peripheral nerve blocks, has become more common with the
use of ultrasonography in gynecologic cancer surgery in lieu of epidural analgesia through central
blocks due to undesirable effects such as motor blockade, catheter failure and hypotension [2]. Similar
to our study, Michael et al. showed that intrathecal morphine reduced postoperative pain scores and
opioid use in major abdominal surgery compared to peripheral nerve blocks [25].

In the absence of effective pain management, acute pain becomes chronic and increases long-
term opioid use. Therefore, although it is one of the cornerstones of perioperative analgesia
management, ways to minimize opioid use are sought because of its high side effects [26].
Particularly, severe side effects such as respiratory depression limit the use of intrathecal morphine
[27]. The effective dose range of intrathecal morphine in providing effective analgesia without
causing respiratory depression is uncertain, and there is a possibility of respiratory depression at low
doses. Therefore, there is no consensus about the optimal dose. In a study, 0.3 and 0.4 mg intrathecal
morphine was shown to have a low risk of respiratory depression [27]. In another meta-analysis, it
was shown that 0.2 mg and 0.5 mg intrathecal morphine did not cause postoperative respiratory
depression [28]. Although concerns about delayed respiratory depression limit the widespread use
of intrathecal morphine, it provides good postoperative analgesia [29]. A meta-analysis by Fares et
al. showed that the use of intrathecal morphine for postoperative analgesia in major abdominal
surgery reduces both pain at rest and movement-evoked pain with low complication rates [16]. In
our study, it was observed that ITM was mostly preferred in the young patient group due to its side
effect of respiratory depression, that low doses of intrathecal morphine were used and that no patient
required mechanical ventilation.

The fact that only 24-hour postoperative pain of the patients was evaluated and the study was
retrospective constitutes the limitation of this study, and it is considered that prospective studies with
a larger sample group should be performed.

5. Conclusions

In cases where epidural analgesia is contraindicated, single-dose intrathecal morphine, which is
easier to administer than four-quadrant TAPB, may be an alternative method for providing effective
analgesia in abdominal surgery. Since there is no consensus on the optimum dose range for effective
analgesia in intrathecal administration of morphine, we think that the intrathecal morphine doses in
our study will be guiding for future studies.
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